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PREFACE

This document serves as the final report for an Fiscahr Y2004 Federal Highway
Administration ITS Integration grant entitled the ®ord State University Intelligent
Transportation Research Initiative, located at Portitade University in Portland, Oregon. The
ITS Integration funds ($344,633) supported the design, desitfit,aond interior “fit up” for the
new regional Intelligent Transportation Systems (IT&8poratory suite located in the new $60
million Northwest Center for Engineering, Science ahechnology, a major engineering
research facility located on the campus of PortlandeSthmiversity in downtown Portland,
Oregon.  This report provides the final progress repatwall as serving as the Local
Evaluation Report, which includes lessons learned in iniegrdTS data and providing the
MPO with archived ITS data products.
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EXECUTIVE SUMMARY

This FY 2004 ITS Integration grant has provided partial fundergdesign, outfitting, and
interior “fit up” for the new regional Intelligent Trgpsrtation Systems (ITS) Laboratory suite
located in the new $60 million Northwest Center for iBagring, Science and Technology, a
major engineering research facility located on the pamof Portland State University in
downtown Portland, Oregon. Integration has been achigwexligh several key strategies:
designing and equipping the new ITS laboratory in the NWCESIuding the provision of
cable raceways and cable troughs enabling the flexible caiflitng lab as technologies evolve;
providing physical communications linkages; providing linkages tod&t sources that have
enabled the establishment, testing, expansion and ube oégional ITS data archive; and the
use of traffic management system software and hardie@ateaining, simulation and educational
purposes. The objective of this project was to createian@gesource for housing archived ITS
data, serving as an emergency back-up transportation mandgepeeations center (TMOC)
and to provide resources for regional transportation ¢ucaesearch and training. The project
was completed on time in December 2005.

The ITS Laboratory at Portland State University nowudss the regional archive for
transportation data collected by the Oregon Departmeifitafsportation, the City of Portland
and TriMet. Other key partner agencies in the developwiethe region’s ITS plan include the
Washington State Department of Transportation, CTRANtld&ar Metro, the Southwest
Washington RTC, the city of Portland Traffic Signal Mgament System, the city of Gresham,
Washington County Traffic Signal Management and Clackamasity Traffic Signal System.
These agencies, plus Portland State University and othemacurrently comprise TransPort,
the voluntary regional ITS decision-making body thadrdinates ITS planning, implementation
and operations. The ITS Lab suite is now a centethi® integration of ITS data from multiple
sources as well as for research and education relévamigional transportation issues in the
Portland area. Uniquely, this is also a bi-state resoarcall ITS efforts are coordinated across
the border with the state of Washington. Portland Statevelsity is responsible for the
construction, long-term operations and maintenance ®fritegration project.

In addition to this USDOT ITS Deployment Grant, thi®jpct is funded from a number of
sources. These include State of Oregon General bondRensthue bonds, the City of Portland
and the Portland Development Commission, private dematirom more than 50 individuals,
and additional Federal grants from the Department of Huuwcathe Small Business



Administration the Department of Housing and Urban Dguaent.

The project is consistent with the National ITS Atebiure, and has followed the regional ITS
Architecture. Overall, this project is deemed to have iteaibjectives. The final report contains
a narrative describing lessons learned from both the tdhamd institutional perspectives. The
project has resulted in the implementation of a mg)idTS data archive that benefits from
strong cooperation among public agencies, the private sestdrPortland State University.
Without leadership, commitment, mutual trust, and strongopatsrelationships, the project
would not have succeeded. The new ITS Laboratory is aopatprivate and secure regional
high speed ITS data network that facilitates the shamagaachiving of operations data in real
time. Strong leadership at Portland State University @sdributed to the project’s success—by
demonstrating over multiple years that the universitysgpmms are aimed at enhancing and
supporting those of the regional and statewide transmortagencies, an environment of trust
and mutual support has been established and maintained. TH& Sidwaboratory is positioned
to serve as an emergency back-up transportation managepenations center, and progress
toward this end is still ongoing. The Laboratory is adhe serving as a hub for regional and
statewide ITS research, teaching and training.

The new laboratory is already providing the region’sropilitan planning organization (MPO),
known as Metro, with archived ITS data products, as deskciibaletail in this report. For
example, time series reports, map based reports, and dalyhly and annual congestion
reports can be automatically generated via PORTAL (tlwetladd Oregon Regional
Transportation Archive Listing, see http://portal.its.jgdt). Travel time reliability is an
important measure for the regional Congestion Monitorimgfam, and measures can easily be
generated for Metro via PORTAL. Portland State Universag khonducted several training
sessions for the MPO describing the functions currentiylable through the data archive, and it
is expected that this relationship will continue in thtufe. It is also envisioned that additional
ITS data sources will be archived in the near future whwdh further enhance its utility,
particularly with respect to data available from aalsri



INTRODUCTION AND BACKGROUND

The Portland metropolitan area benefits from an ekten§'S program, including a freeway
surveillance, management and information system operatethébyOregon Department of
Transportation (ODOT). This includes a traffic managdmaperations center (TMOC),
freeway incident response system (COMET), a fiber sptismmunication backbone, ramp
metering, variable message signs, CCTV surveillance arslatewide multimodal traveler
information system, Tripcheck (www.tripcheck.com). THES project at Portland State
University has enhanced the strong commitment that hasedxioward providing a regional
focus for relevant ITS research, continuing educationT8 professionals and the development
of the next generations of engineers who can thnwhe ITS profession. The ITS Lab funded
under this project will continue to produce people and projeetsare important to the Portland
region, the state of Oregon, the Pacific Northwestthe nation as a whole.

The ODOT system is well integrated with other ITS praggaparticularly those of the City of

Portland and TriMet. For example, the City operatdsaic management center including

central control of approximately 1,200 traffic signals amg-awned video surveillance and

traveler information (variable message signs) on iterials. TriMet operates a fleet of

approximately 700 AVL-equipped buses, most of which also incld®matic passenger

counters (APCs). TriMet's light rail/bus operatiomnter includes real-time fleet management
capabilities and their Transit Tracker allows customgrsreceive bus arrival countdown

information at key stops and via the Internet.

There are several unique aspects of the ITS prograheiRdrtland Metropolitan Region—first
it is a bi-state region (Oregon and Washington); secomlairegion governed by a true regional
government (Portland Metro, unique in the nation); thirds ia truly multimodal region, with
light rail transit, bus, air, freeways, arterialsganvibrant freight system (including highway, rail,
air and river based facilities); and fourth, the varipublic and private entities responsible for
ITS actively share resources and data sources. Thdligamd planning, design and
implementation occurs under the auspices of a volunbaganization called TransPort, a
voluntary group that has been meeting monthly for oeer ytears to coordinate ITS-related
efforts.

Since 2000, Portland State University (PSU) has beennglayikey role under the auspices of
TransPort, providing resources for evaluation, data argitraining and education in the ITS



arena. For example, the National Science Founddias supported a project designed to
develop the framework for a regional ITS data archive, B&B) has released a working
prototype of the user interface. According to the regibhdl architecture, PSU is the official

data archiving entity and envisions integrating all formbl'&f data in the future. The archived
data user service (ADUS) currently includes freeway loopati@t and weather data. In the
evaluation realm, PSU has completed evaluations cE@RIET incident response program and
the regional ramp metering system. This ITS project bapated ongoing operations of the
ADUS program in the new ITS Laboratory.

PSU constructed a new engineering research and teaeitity fcalled the Northwest Center
for Engineering, Science, and Technology (NWCEST). Adg p& the Center, PSU has
constructed a new Intelligent Transportation Systentstatory. The ITS lab is essential for
integrating existing ITS systems and meeting the regiozesis for ITS research and education,
particularly focused on the continuing education of aged& émployees and preparing the
next generation of ITS engineers. The work of th® Taboratory is reflecting the priorities of
transportation agency partners such as urban trarsighty and the integration of livability,
health, and transportation. This laboratory is a keldimg block for the University’'s ability to
prepare tomorrow’s transportation engineers and plararetgo provide lifelong learning and
training opportunities for the region’s transportation agen@nd industry. This facility will
serve as a research magnet for businesses needing ctess @0 high quality faculty and
students while providing needed assistance to the areaspdréation and planning agencies.
For example, the PSU ITS lab is developing a regiortal a@echive using data collected by more
than 400 loop detectors on Portland area freeways. Tlaaroksis helping to guide planners
and policymakers about ways to keep traffic moving and wagsidress congestion during peak
hours. The new lab is now housing the regional trandmntdata archive, is serving as a center
for educating and training the transportation workforceem technology and is contributing to
PSU’s ability to work with local public and private indyspartners on important collaborative
research projects. The new lab is also enabling workiofggsionals to earn advance degrees in
connection with their employers. These projectsadraational peer-reviewed quality and are
being developed as a result of regional/national competifitesearch results are typically
submitted for publication in peer-reviewed archival journald #or presentation at nationally
prominent conferences and symposia.

As part of the regional and statewide ITS programs,|ldatState University has secured ITS
funds through this ITS integration program to design, egog support research and education



activities in the new ITS Laboratory in the new NWQE&ow constructed at 1930 SW Fourth
Avenue (between Lincoln and Harrison) in downtown Badl The original request for these
funds was endorsed by TransPort, and by the regionapaation decision-making body, the
Joint Policy Advisory Committee for Transportatio®ALT) which provides policy advice to
the Metro Council. The new Intelligent Transportat®ystems Laboratory at PSU, completed in
December 2005, is serving as a research and educationalrditarisportation engineering and
planning students, as well as a community resource fapoatation agencies. This is beginning
to enable the university to expand its integration wpskticularly in the effort to centralize the
archiving of the region’s ITS data. It is becoming midely that this will include developing a
warehouse for ITS data at the state, and even thetei-Evels. Furthermore, the project is
providing the capacity needed to expand the opportunitiesprioviding advanced degree
curricula for transportation agency employees.

Using the region’s fiber communications backbone (the NBWCEST shares fiber with the City
of Portland, and through the City also shares with O@Od TriMet), PSU is now one of the
nodes on the region’s shared ITS communications netwatdgrating real-time and archived
data from all regional transportation partners. Intamdto providing the regional data archive,
the new facility can now serve as an emergency backt@d, a training facility for tabletop

simulation exercises, and a regional training and comigneducation facility for the region’s
transportation professionals.

PROJECT OVERVIEW

The Portland State University Intelligent TransportatiBesearch Initiative has created a
regional resource for housing multimodal archived ITS ffatiam multiple sources in the new
Northwest Center for Engineering, Science and Techno(dblyyCEST), a major engineering
research facility located on the campus of PortlandeSthmiversity in downtown Portland,
Oregon, to serve as an emergency back-up transportatimageraent operations center
(TMOC) and provide resources for regional transportationataut research and training. The
project’s objectives were to:

a. Design, outfit, and equip the new regional ITS Labokesoite located in the NWCEST.

b. Support regional ITS integration activities among regi@ral statewide transportation
agency partners.
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c. Provide cable raceways and cable troughs in the NWCE®iblieg the flexible cabling
of the lab as technologies evolve.

d. Provide space, power, data communications, and physicahaaications linkages.

e. Provide linkages to ITS data sources that will enablegtabkshment, testing, expansion
and use of the regional ITS data archive.

f. Provide linkages to ITS data sources that will enableuge of traffic management
system software and hardware for training, simulatow, educational purposes.

g. Follow Architecture, Standards and Evaluation procedures.

Based on the experience of implementing this projects isafe to say that the project’s
objectives have been met. Prior to the inception of thisgration project the Portland
metropolitan region did not have an ITS data archivedmb it have a designated site to house
this resource. The new ITS Lab is that site. Mangsjpartation agencies still discard their raw
data after aggregation and some agencies have limitedviagchfunction on legacy
hardware/software systems that does not fit witi\tgonal ITS Architecture. This is a serious
shortfall in the region’s transportation system, @deing addressed by the development of
integrated communications, networking and data archiving ragstenuch of which will be
housed at Portland State University. The university ireroknt is consistent with national
research that has indicated that university “ownersispimportant to the success of data
archiving systems.

Agencies whose data will be archived include the Oregon Beeatr of Transportation,

Washington State Department of Transportation, TriM&RAN, Portland Metro, COMET,

The City of Portland Traffic Signal Management Syst&dashington County Traffic Signal
Management and Clackamas County Traffic Signal Syst&mound was broken in May 2004
for the new 135,000 square foot Northwest Center for EngnggeScience and Technology
building on the Portland State University Campus.

The Intelligent Transportation Systems Laboratoryesuiecessary for supporting the expanded
ITS research and education program consists of 5 speddéabs and two classrooms that can
now serve as a critical resource, part of the corthefregion’s ITS program in the Greater
Portland Metropolitan area. The labs were designedsedatollaboration with PSU faculty, and
involved consultation with the region’s ITS partneidis was done to ensure that the long term
ITS integration needs of the region are served and swggpd the design of the labs. In
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addition, the ITS Lab was designed to be flexible enooglrow along with the ITS research
and education agenda.

FINAL PROGRESS REPORT

In addition to serving as the local evaluation report, dioisument provides final details on the
actual progress of the project. The following sub-secti@amort on the project’s successful
completion as described in the original proposal and subsepagnership agreements.

Federal Aid Project Number or Contract Number

This project was ITS Deployment Project VII.J.38.a, atdescribed in ITS Partnership
Agreement Project No. C000(020) between the Federal Highwaymstration and the Oregon
Department of Transportation.

Revisionsto Project Contacts

The original project contact at Portland State Universigs Dick Piekenbrock, as Project
Manager; he should be replaced with Robyn Pierce, tmtBirector of Facilities, phone 503-
725-4310.

Revisonsto Original Estimated Project Completion Dates

The project completion is defined as submission of thgegreeport to FHWA. The original
completion date for the project was expected to be Dieeef 2005. Due to some construction
delays, the actual certificate of occupancy for thédimg was granted on December 27, 2005,
with final punch list activities completed in April 2006. €l final report is being submitted to
FHWA in July 2006.

Revisionsto Original Estimated Cost Values
There were no changes to the original estimated costsvalue

Percent of Funds Expended
The project is complete, therefore a total of 100% efftimds have been expended.

Brief Identification of Milestones Attained
Here is a brief summary of project milestones aclieve
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1. Project Design Completion October 2003

2. Contract documents February 2004

3. Bidding and Award March 2004

4. Construction Start Date May 21, 2004

5. Contract May 2004-December 2005
6. Certificate of Occupancy December 27, 2005

7. Punch List Complete April 2006

8. Final Report Submitted July 2006

Brief Description of Challenges Encountered

There were no major challenges encountered that effgmtoject scope, created institutional
issues or presented other significant considerationsoheslearned are described later in this
report.

Financial Report
Here is a final report of the cost data for this project

Project Costs Percent Federal Percent  Match Total
Design & Planning of ITS 65% $137,633 35% $ 75,745 $213,378
Laboratory

Construction of ITS labs as part 65% $207,000 35% $113,920 $320,920
of NWCEST

Project Management 0% $ 0 100% $ 80,685 $ 80,685
Total $344,633 $270,350 $614,983

CONSISTENCY WITH THE NATIONAL ITSARCHITECTURE

This project followed the regional ITS architecture whishcontinuing to be developed,
enhanced, and expanded. The Portland Metropolitan Regid®$sArchitecture is being
developed under the auspices of TransPort, and is coadiaathe state levels with the Oregon
Department of Transportation and the Washington State ribegrat of Transportation. This
integration project at Portland State University has logeel the region’s ITS archived data user
service (ADUS), which will is consistent with the Rexgal Architecture.
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LESSONSLEARNED IN INTEGRATING ITSDATA

In the original project proposal, the intent was faegration to be achieved through several key
strategies: designing and equipping the new ITS laboratorpenNWCEST, including the
provision of cable raceways and cable troughs enabling éxblt cabling of the lab as
technologies evolve; providing physical communicationgdges; providing linkages to ITS
data sources that will enable the establishment, testxgansion and use of the regional ITS
data archive; and the use of traffic management systémvase and hardware for training,
simulation and educational purposes.

Through the design and equipping of the new ITS labordsmiities, connections have now
been made via physical communications linkages betweenduigneent deployed in the field
and the lab where the data archive system interfdoeased. Actual servers are located in two
separate secure server rooms on the PSU campus for radvraatal security reasons. Data are
backed up daily. In order to accommodate the control anchoges of additional systems in the
future, it may be necessary to replace, reroute or auigtine communications media in the lab;
therefore, exposed cable raceways have been providedfladhealong the ceiling and walls of
the lab, enabling students and faculty to “see” the conwations media and use the
maintenance of these cables as part of the reseadlobdacational process.

The proposed ITS data archive is based on the Natid®lArchitecture and stems from the
feed provided by the ODOT TMOC. As the system expands,i@aalitdata will be provided by
the City of Portland, TriMet, the Washington State D#pant of Transportation, and other
regional transportation agencies. The data will be dh@sia@ a permission based web access
system) with regional transportation partner agencldss has already occurred with Metro (the
regional MPO), as the PSU ITS lab has provided perfoceameasures for the region’s long
range planning and public outreach program as well as updatede+dkiay functions for the
Highway 217 Corridor Study. Future integration is envisionéd aties and counties, plus the
regional 911 centers as they develop their ITS and coneations systems. The PSU ITS data
archive is scalable and flexible, using open source softwéis also secure and robust enough
to perform as the region’s official data archive system.

The PSU ITS Lab is a member agency in the TransPort tedtadvisory committee, which has
brought together the primary transportation agencieshe Rortland metropolitan region
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including southwest Washington in a joint effort to implaméntelligent Transportation
Systems (ITS) applications. Participating agencies include:

Se@ o o0 T

[ S —

— =~

T o 5 3

OoDOT

TriMet

City of Portland
Portland State University
Clackamas County
Washington County
Multnomah County
Port of Portland
Metro

C-TRAN.

City of Vancouver.
City of Camas.

. Clark County.

Washington State Department of Transportation (WSDOTjjI®eest Region.
Regional Transportation Council (RTC).
Federal Highway Administration (FHWA)

The TransPort committee has coordinated a bi-statej-agghcy ITS strategy to improve the
safety and efficiency of the transportation systenthie urbanized four county areas. The
TransPort ITS Architecture was developed utilizing thetithval ITS Architecture” framework,
to allow for the total integration of all transporteti information systems, transportation
management systems, and transportation control sy$terie urbanized area of the region.

This ITS project is a partnership among Portland Stateddsity, the Oregon Department of
Transportation, the City of Portland, TriMet, and otheansportation agencies under the
auspices of TransPort. Due to the unique multimodal natutkis partnership, there were a
number of institutional and technical issues to overcantiis integration project.

From a technical standpoint, the ITS integration prdjastachieved its objectives in that
there is now a direct fiber optic connection leadinip ithe ITS Laboratory, providing
real-time access to the ODOT and PDOT CCTYV systeim ki images from more than
100 cameras.
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The ITS Laboratory is currently receiving a real tineed from nearly 500 freeway
sensors (inductive loop detectors) reporting data at 2(ideirtervals via a private
internet connection. The detectors report count, occupamtyehicle speed in each lane
on the freeway mainline, and provide count data for freevmaramps.

New private, secure high speed, transportation data rle{@igiabit Ethernet) organized
by TransPort and including PSU, ODOT, PDOT and TriMetlhes first four nodes.

TriMet has led this important effort, with support frol@UPs College of Engineering and
Computer Science computer support staff. Strong data seauadtorganizational plans
have been established through this process.

The ITS Laboratory is nearly ready to begin receivingvii@y sensor data over the new
transportation network.

Soon the ITS Laboratory will begin receiving incidentagdransit vehicle location and
traffic signal system data for archiving.

The ITS Laboratory is also currently archiving statewakdgh-in-motion (WIM) data
from 21 weigh stations.

One issue that took some time to resolve was the ataéle freeway sensor data via the
firewall with ODOT. Universities have a reputation footential security issues due to
possible student mischief, but after some trust-buildingODMas gained confidence

with PSU’s campus-wide security practices.

PSU has several different computer support groups—onastltaimpus-wide and one
that operates within the College of Engineering and Com@gdience. It took some time
to coordinate efforts among these groups, as well as with dampus-wide
telecommunications office to make sure that the fibeicepEthernet and other data
feeds were configured correctly.

The ITS Laboratory was constructed as part of theadVSWEST project that included

thousands of data connections and interfaces. Projyamssight and lines of authority
were not clear. Initial fiber optics connection produced oepi@ble video quality. The
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building contractor and subcontractors refused to investidetereasons for the poor
guality video. Thanks to support from PDOT and ODOT, a ectdr was hired (by the
City of Portland) to trace the fiber connection frohe tcity’s termination to the ITS
Laboratory. Approximately 10 instances of shoddy constructdirty and poorly
terminated connections were discovered and repaired,imgsuntmore than acceptable
quality video performance. This is an example of the valuthe transportation agency
partnerships in the Portland metropolitan area.

The communications closet in the ITS Laboratory snaxted to a series of cable trays
and troughs that were supposed to be designed to provide videotareedis directly to
video monitors at the front of the room and to desktopsrdole stations in the center of
the laboratory. Upon investigation, however, afterding occupancy, it was discovered
that the main floor trough was filled with water and ottebris and the covers were
screwed down with the screw heads painted. There veet®les in the tray covers that
would allow video and data to reach through the floor. Thiglihg contractor refused to
address this issue. But, thanks to the cooperation of thertDeda of Mechanical and
Materials Engineering technician, the trough was cleangéws removed and holes
bored in the covers so that the proper connections deufdade.

The ITS laboratory now houses archived freeway sensorvéatn archived data user
service called PORTAL (Portland Oregon Regional Transpomt@érchive Listing). The
new laboratory provides space for students, staff, andtyato develop and enhance the
data archive in a secure and modern setting. So in tlsg séve primary objective of this
ITS integration project has been achieved. In additiosetving regional needs, there is
interest in serving statewide and bi-state needs.

It is very clear that the main reason that this ptojezs successful is due to the strong,
voluntary collaborative relationship among transp@aagagencies, private industry and
Portland State University in the ITS arena. The TrarisBommittee’s spirit of data
sharing, resource leveraging, communication, and mutual supgpattibutes to an
environment that enables personal and professional redatfs to develop and bear fruit.
This project would not have been successful without the,opgportive, cooperative
relationships that exist in the ITS community in Podlaand Oregon. Without the
commitment of the ODOT staff at the TMOC and atifh® Unit in Salem (who helped
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address important firewall issues), and the PDOT ITH $és project would never have
been successful.

At the regional level, the TransPort committee, ansportation Policy Advisory
Committee (TPAC), the Joint Policy Advisory Committen Transportation (JPACT),
the Metro Council, other transportation agency executivels séaff all supported this
request and contributed to the success of this projectngSrommunications was a
critical part of the project’s success.

Not only was it critical to have interested, commitéedl trusting public agency partners,
but it was also important to have university leadership ptésemake the development
of the ITS laboratory possible. The PSU president, theiadpassistant for government
relations, the director of business affairs, theatieof facilities, the dean and staff of
the College of Engineering and Computer Science, the ohdire Department of Civil
and Environmental Engineering, the telecommunicationscegffithe College of
Engineering and Computer Science computer support teamanmgus-wide computer
support staff, the transportation faculty and the diregtdahe Intelligent Transportation
Systems laboratory, good communication, creative lehgbeasid extra energy above the
call of duty resulted in a successful project. In additiomrent PSU students have
assisted in the implementation of the ITS lab ancl@evided valuable labor in making
final data connections.

The new ITS Laboratory is configured to potentially seagean emergency back-up
transportation management operations center, but thisdstséhis possibility are not in
place yet. ODOT and PDOT are both interested in usingetefacility for training and
educational purposes, and we expect to proceed with designmggrprograms in the
near future. Through the conduct of these exerciseqdtential for the use of the ITS
Laboratory as an emergency back-up will be explored.

It is also envisioned that the ITS Laboratory will v@ras a hub for regional
transportation education, research and training. The dp@salready been used for
teaching a course Intelligent Transportation Syste@is 458/558), and for numerous
events and lectures. During the winter and spring of 2006, xpmately 25 students,
faculty and staff worked in the Laboratory on a varietysponsored research projects,
including some funded by the National Science FoundationDDEnd BMW. We
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expect to continue to strengthen the regional educatitvaaing and research efforts in
the future.

PROVIDE MPO WITH ARCHIVED ITSDATA PRODUCTS

One of the main functions of the completed ITS labta house and operate the Portland
metropolitan region’s multimodal ITS data archive. PSW@lready providing limited archived
ITS data products to Metro—the region’s metropolitampilag organization (MPO), and it is
anticipated that the new archive will result in enharsmdices for Metro’s planning efforts.

As a designated Metropolitan Planning Organization in mmnegith at least 200,000 people (see
Figure 1), Portland is required under federal transportation dearting with ISTEA, to fulfill
the requirements of the Congestion Management ProC&48)( known prior to SAFETEA-LU
as Congestion Management System (CMS). A CMP is &egyatic process for managing
congestion that provides information on transportatigsiesn performance and on alternative
strategies for alleviating congestion and enhancing mabiktyCMP must have the following
elements:

1. An ongoing method to monitor and evaluate the transportayistem, identify the causes
of congestion, identify and evaluate alternative asti@nd evaluate the efficiency and
effectiveness of implemented actions;

2. Defining parameters for measuring the extent of congestiod for supporting the
evaluation of the effectiveness of congestion redu@mhmobility enhancing strategies;

3. Establishing a program for data collection and system peafoce monitoring;

4. Identifying and evaluating the anticipated benefits of batitional and non-traditional
congestion management strategies;

5. ldentifying an implementation schedule, implementatiesponsibilities, and possible
funding sources for each strategy; and

6. Implementing a process for periodic assessment oetfi@ency and effectiveness of
implemented strategies, in terms of the area’s estadiperformance measures.

In the Spring of 2006, Metro completed a process of revagnts approach to meeting the CMP
requirement. The “roadmap” product of this endeavor ctflerecent trends and certain
approaches or methods that have recently been promofed\WA and in the literature. One is
a shift to planning-oriented performance measures and to tieeoof reliability in particular.
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Another is the notion of “planning for operations,” whiahthis case means building closer ties
between planning agencies such as the MPO and operatingesgsach as the Oregon DOT
and TriMet, the transit agency. The five specific agamprising the roadmap include:

Measure transportation system performance

Identify the causes of congestion

Identify and evaluate alternative actions

Implement cost-effective solutions

Evaluate the efficiency and effectiveness of implemeatctions

a ks wbdhPRE

Recent transportation trends have revealed a nationshde towards understandable user-
centric performance measures, such as reliability ancklttime delay. Portland’s congestion
management approach is focused on educating policy-makéne IMPO committee structure
about congestion so that they can weigh it, among otagor planning factors, during planning
and programming decisions. This depends on quantitatively déeraoms the difference
between recurrent and non-recurrent delay so that #@ ban prioritize the appropriate type of
investment in each context.
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Figure 1: Portland Regional Congestion M anagement Network

PSU is the Portland region's official ITS data archivingnter. The PSU Intelligent
Transportation Systems Lab has developed the Portlando@r&egional Transportation
Archive Listing (PORTAL, http://portal.its.pdx.edu) thatchives the region’s freeway sensor
data at a 20-second level. Several useful automated parice reports have been created that
Metro will use in pursuit of the CMS roadmap. Figure 2 shole user interface for PORTAL.
As an example of a report that is being provided to Mée Portland MPO, Figure 3 shows a
sample Portland Congestion Report produced for January 200@athiains several standard
performance measures such as the travel time indesharmliffer index.
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Figure 2: Travel Time and Congestion for Interstate 5

As another measure of regional freeway performan@eel times can also be tracked at
particular points and over longer freeway segmentsngJai user-oriented set of pull-down
menus, specific locations, time periods and levels of gggien can be selected. As an example,
Figure 4 shows a sample for a segment of Interstatevering a two-month period in 2006 and
showing the average travel time and +/- one standard aevidthis clearly shows that travel
time not only increases during the peak period but its vétjasiso increases.

Figure 3: Portland Congestion Report
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Figure 4: Travel Time Reliability
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Figure5: Sample Travel Time Reliability Plot

At a larger scale, it is also possible to analyze cdmgeand travel time reliability of a much
longer distance. Figure 5 illustrates the differenceravel time reliability for northbound
Interstate 5 for an off peak time (10-11 am) and a peak(6réepm).

The data archiving and analysis being done at PSU is integkéétro’s approach to diagnosing
congestion in the region. In turn, much of the ITSdakork is made possible by the investments
that have been made in data collection technologiex@amiunications infrastructure, namely
the fiber optic network that connects PSU with the OreD@T, Portland DOT, TriMet and

others.
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Further efforts have focused on additional mapping dficreelated parameters. For example,
Figure 6 shows a current speed map that can be obtainedubgr avia the PORTAL user
interface. To explore freeway speed across other dimes), Figure 7 shows a multi-day speed
map that can be used to display average speed acrosslenddiys and time periods. This
example shows the average speed for one hour (on onm diaig example), for a PM peak
period.

The mapping capability is powerful—for further investigatiame can plot a side-by-side
comparison map as shown in Figure 8. This example shmvaverage freeway segment speed
for two PM peak hours (5PM-6PM) for entire months—in tlaisecJuly and December 2005. As
shown there are some differences at certain segnadomng the freeway network. Figure 9 takes
the side-by-side comparison a step further by showing aastibh of one speed map from
another in order to highlight differences spatially. Thgufe shows the difference between
average speeds measured in March 2005 and those measuregnbEo2004. As shown there
are several locations where the speed differencescaable.
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Figure 9: Average Speed Difference

The Travel Time Index is the ratio of free flow sp€B8 mph) to the average speed. This is a
very common congestion measure and is useful for exagnthe time periods and locations
where speeds fall into congested conditions. Figure 10 slib& Travel Time Index for the
regional highways. The Buffer Index measurement iglsirthe ratio of the free flow speed to
the 95 percentile speed. This measurement is useful éwirglp travel time reliability—for
example, this index is an indicator of the travel tetlewance for which a user will be late on
average one day per month for a work trip. Figure 10 alsasstite Buffer Index ratings during
the month of March for the regional highways. Thaaspt of travel time reliability is gaining
more and more attention. Figure 11 shows an examplewfthis parameter can be displayed
graphically. By taking the 95th percentile travel time dndding by the mean travel time for a
segment a reliability value can be calculated (thiackually the buffer index divided by the
travel time index). This value is displayed on the mapaeekday peak hours in March 2005.
This reveals that two segments (one on eastbound OR 26nanon northbound 1-5) were the
least reliable for travelers.
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PORTAL can also provide monthly reports for specific irag segments or for the entire
freeway system. Figure 12 shows a monthly report for anig5-segment of northbound
Interstate 5 for May 2005. As shown, the average trawel, tthe 95th percentile travel time, the
free flow travel time and the congestion frequencytifier month are shown. This indicates the
extent of peaking that occurs and also clearly indiddtesamount of buffer time that is needed
to traverse this highway segment. For example, at 8 tl,average travel time is about 32
minutes, while the 95th percentile travel time is aboum&futes—revealing a 20 minute buffer
that would be needed for a traveler to arrive late @anagme one day per month. Finally Figure
13 shows the average measured volume across all lah€sfonthe same month.
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Figure 10: Travel TimeIndex and Buffer Index

Research across industries indicates that effeafi® archiving systems start as small
prototypes with a single data source. Studies consistemntigate that freeway detector data is
the most useful archived data, and for this reason wedt®sen to first archive these data. The
Portland region has a wealth of additional data souteswill be archived at the appropriate
time. PSU is developing an archive of the Portland Rebioswad Information System (RLIS),
which contains several land use, land coverage, and traaspo data in a GIS format. The
RLIS archive will enable detection of major changes mdlase in the Portland region, and
overlay it with changes in the traffic flow that ocadralong freeways, which can be easily
obtained from PORTAL. RLIS was launched in 1995, and is uddgterterly through Metro,
the Portland regional planning organization. The implicetiof integrating transportation and
land use data will provide a rich source of data, contniguto research investigating how
transportation decisions have been shaping land us¢imegrand vice versa.
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