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PREFACE

This is one of two documents prepared by the Center for Transportation
Information of the Volpe National Transportation Systems Center in support of
the Federal Highway Administration*s Office of Highway Information
Management.
This report presents the results of four case studies of traffic monitoring data
operations within urban areas. The companion report documents the status of
traffic monitoring data collection and program activities found in all large
urbanized areas.
The purpose of this project is to document a series of examples of urban traffic
monitoring data collection programs in order to support the development of
urban traffic monitoring databases and promote the upgrading of urban traffic
monitoring programs.
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1. INTRODUCTION
1.1 PURPOSE
Many metropolitan areas have begun or are planning to implement traffic
monitoring programs to meet the growing demand for traffic data. Several of
these areas have requested information regarding FHWA guidance or program
development in other jurisdictions. The latest FHWA guidance for urban areas
was produced in the early 1980*s and is out of date. This study is intended to
respond to the existing need to update guidance information through the
identification of current program models and the dissemination of that
information.
The Volpe National Transportation Systems Center (VNTSC) researched the
status of traffic monitoring operations in urbanized areas of over 200,000
population by conducting telephone interviews with a number of staff from
States, counties, cities, and metropolitan planning organizations responsible for
traffic monitoring operations. The inquiries were used to document the status of
traffic monitoring in urban areas and to identify a number of areas to be studied
in more detail. The results are presented in the report An Overview of Traffic
Monitoring Programs in Large Urban Areas (forthcoming). The second phase of
the project involves a series of four case studies, which are reported herein.
1.2 APPROACH
Each of the selected areas was visited to interview responsible program
managers or staff and explore the specifics of the traffic monitoring data
program. Information on institutional arrangements, organization, staffing, data
sharing, funding, costs, objectives, program size, procedures, data processing,
data collection equipment, constraints, difficulties encountered, outputs, reports
produced, etc., was considered. The examination emphasized the successes
achieved and problems surmounted in the collection of reliable data. Since it is
expected that traffic data within an urban area may be collected by a variety of
organizations, the interaction, cooperation, organizational arrangements,
agreements, and data sharing of the involved entities was explored. Due to the
importance and need for traffic data to support urban planning requirements,
estimates of vehicle miles of travel, and the Highway Performance Monitoring
System, the link between the traffic data collected and its use in these programs
was emphasized.
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The major points for consideration in the case studies that surfaced as a result
of the first phase of the project are as follows:
C

C
C

C
C

Institutional Arrangements
- inter agency contracting
- inter agency coordination/cooperation
- single agency data collection
Use of ATMS/Traffic Management Center Data for Planning
Data Use
- input to Air Quality models
- input to HPMS
- support of CMS
- State DOT needs
- local agency needs
How Various Data Needs Fit Together in the Context of the Overall
Data Collection Effort
Funding Sources/Mechanisms

1.3 THE CASE STUDY AREAS
Four case study areas were selected to highlight the major issue areas identified
in the first phase of the study. These cases are not presented as perfect
models, but rather as examples for practice. It is hoped that readers will benefit
from the information presented and find some applicability to their own area.
The major issue areas addressed by each case study site, and selected
characteristics of the areas are summarized in the tables below.

Major Points Highlighted in the Candidate Case Study Areas
Inter Agency
Contracting

Minneapolis
Philadelphia
Portland
Tampa

Inter Agency
Coordination/
Cooperation

Single
Agency for
Data
Collection

X
X

X
X
X

Funding
Sources

Use of ATMS
Data for
Planning

X
X

X

X
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Characteristics of the Candidate Case Study Areas1

Minneapolis
Philadelphia
Portland
Tampa

Total
Roadway
Miles

Population

10,301
13,383
5,509
7,406

2,228,000
4,531,000
1,329,000
1,756,000

Net Land
Area
(Square
Miles)
1,192
1,350
469
650

1

Ozone
designation

CO
designation

Attainment
Severe
Attainment
Attainment

Moderate
Moderate
Attainment
Attainment

The mileage, population and land area for the urbanized areas were those indicated in the table
titled “Selected Characteristics -1995” in Selected Highway Statistics, 1995.
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2. FOCUS AREAS AND FINDINGS
2.1 FOCUS AREAS
The conclusions of the first phase of the project are indicated below. These
were based both on our review of the literature and our interviews with
individuals involved in traffic data collection at various levels of government
throughout the country.

C

The quality of urban area traffic data collection efforts, and
presumably of the resulting data, varies widely. Many programs
would appear to meet currently accepted standards, many others
would not, and in many cases there is no program.

C

Data within urban areas would not appear to be collected in any kind
of coordinated fashion. Most data exchange is informal. The CMS
requirement of ISTEA appears to have forced agencies within urban
areas to take stock of their local jurisdictions** programs.

C

Funding and staffing cutbacks have hurt data collection efforts in the
recent past, and continue to pose a threat in the future.

C

New technology would seem to hold promise as a solution to
budget/staff reductions, but does not seem to have lived up to its full
potential.

These conclusions implied a need to explore three areas in the in-depth case
studies. First there is the need for assured funding for traffic monitoring data
collection. In addition, there is a need for the efficient use of data collection
resources. This has two aspects: one is the increased use of automation for
traffic monitoring data collection, as in ITS/ATMS: the other is in the
consolidation/coordination of traffic monitoring data collection among
jurisdictions within a given urbanized area.
To these was added the question of data use (input to Air Quality models, input
to HPMS, support of CMS, State DOT needs, local agency needs), and how
various data needs fit together in the context of the overall data collection effort.
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Specifically we were looking for answers to the following questions:
C

Could ATMS be used to provide planning type data?

C

How were traffic data collection programs funded in those urban
areas that managed to maintain viable programs, given that many
agencies reported that traffic data collection programs had been
eliminated or curtailed because of a lack of funding?

C

What were the key ingredients needed to achieve a coordinated /
cooperative data collection program within a given urban area and to
provide all agencies in an area with the data they needed, in the
proper form, and in a timely fashion?

2.2 FINDINGS
The conclusions of this report are based on our interviews with individuals
involved in traffic data collection at various levels of government in the four case
study areas. Specific observations from the individual areas are presented in the
following section. The general conclusions are as follows:
There are no unusual or innovative funding sources for traffic data
collection in widespread use at the present time.
State agencies and MPOs were found to use standard federal program
funds to pay for data collection. State and local agencies did not have a
secure independent source of funding. Even in the case of Philadelphia,
the MPO*s contracts with the state DOTs involved essentially a pass
through of standard federal planning funds to the MPO. However, implicit
pressure from various types of growth management legislation, and aid
allocation programs appear to have kept transportation planning data
relatively high on the list of budget priorities for local governments.
In a related vein, staff levels at state DOTs appear to be as much of a
policy decision as a budget question. Decreased staff size as opposed to
decreased budget levels appears to be more of a threat to maintaining
viable data collection programs at the State DOT level.
ATMS type systems can be used to collect planning data, but a well
thought out “ATMS” implementation plan is necessary if ATMS is to
provide useful planning type data.
Currently available hardware and software from traffic signal control
systems and ramp metering systems is being utilized by various agencies
2-2

to collect traffic data. The keys to success seem to be a desire to use the
system to collect planning data in the first place, designing the system so
that it is capable of collecting meaningful data, and maintaining the
system so that reliable data is obtained over time. ATMS is seen as a
solution to the problem of declining staff levels and increasing data needs
i.e., automation to increase productivity, and the safety of data collection.
There also is a move toward automation of data collection in terms of
increased use of permanent continuous count stations for increased
productivity and safety.
There is no “magic” ingredient in the success of coordinated data
collection programs.
Successful programs were based on a spirit of cooperation and
professionalism among all involved parties within a region. However, it
appears to be helpful to have one agency take the lead in advocating and
coordinating the program.
While the consolidation of most traffic data collection efforts within a
single agency just happened in the Philadelphia area, it could be made to
happen elsewhere if all parties were in agreement.
While current programs generally provide the data that is needed, data
quality and accessibility are major concerns.
Agency needs, CMS requirements, HPMS requirements, and air quality
modeling requirements all seem to be adequately served by the current
programs. However, if CMS is to be real and not just a paper exercise,
more and different types of data may be needed. HPMS data did not
appear to be widely used in urban areas except for meeting federal
reporting requirements.
Quality control of all aspects of data collection and processing is
essential. This issue emerged during the course of the case study site
visits. The loss of permanent staff devoted to data collection appears to
have had an adverse impact on the quality of data. The reliability of
equipment especially AVC technology also surfaced as a concern.
Another concern expressed was that of making data collected by all
involved agencies available to all partners in a consistent format on a
timely basis.
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The recommendations of this report are as follows:
All new ATMS systems should be designed and built with the capability of
collecting traffic monitoring type data.
Despite the fact that ATMS type systems in a number of areas now collect
data for planning purposes, there are many other areas where this
capability is not utilized. In an age of increasing data needs and declining
data collection budgets and staff levels, this source of data should be
utilized to its full potential.
The concept of a central clearinghouse for the evaluation of data collection
equipment , and the widespread dissemination of the resultant information
to data collection agencies, including those below the state DOT level,
should be vigorously pursued.
A number of concerns regarding the accuracy of available traffic data
collection equipment, especially that used for vehicle classification and
speed, were volunteered by case study participants in the course of the
site visits. Some of the local agencies had been forced to conduct their
own tests on the equipment. The time and expense for each
transportation agency to do their own testing is clearly wasteful and
inefficient.
The state DOTs and FHWA, working through a pooled fund project, have
attempted to establish a test center and clearinghouse for vehicle
detector equipment. Observations from the site visits reinforced the
crying need for such a facility, and more importantly the dissemination of
the results to all transportation agencies involved in data collection,
especially those at the city, county, and MPO level.
The need for such a facility will become even more evident as new
technologies such as Global Positioning Systems come into more
widespread use.
2.3 OBSERVATIONS FROM THE CASES
2.3.1 Philadelphia
2.3.1.1 Value - The Philadelphia experience highlights three ingredients for a
successful traffic data collection program:
C

the need for a “critical mass” in data collection;

•

the old adage, that practice makes perfect;
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C

and, the need to pursue innovative funding approaches.

“Critical mass”: This implies a need to do a certain amount of data collection
in order to justify a program, and concurrently implies a need to fully utilize
equipment and personnel. DVRPC makes extensive use of equipment and
crews. They have a year round count program (except for days with snow cover)
employing their crews every day, every week of the year.
Conversely, the City of Philadelphia found that it was not economically feasible
to maintain an independent program in their Streets Department, and that it was
more economical to hire DVRPC to do their required data collection.
This is a strong argument for pooling resources in an urban area to establish a
single viable program as opposed to struggling to maintain a number of
independent programs.
“Practice makes perfect”: This simply means that experience gained on a full
time job by permanent staff results in a better quality program than one staffed
by temporary staff with a high degree of turnover. This helps to build a
program*s reputation and in the case of DVRPC has resulted in more requests
for work by other agencies. ( PENNDOT, for example, was highly
complementary of DVRPC.)
PENNDOT also noted that quality control in data collection was an issue with
some other MPOs and District offices due to the lack of full time staff for data
collection.
“Innovative funding”: In the Philadelphia area context this means a mix of
outside “contracts” and internal agency line item money for the data collection
group. DVRPC*s Office of Travel Monitoring seems to have developed a
unique approach to funding which is a mix of outside sponsor support and
internal agency funds.
2.3.1.2 Adaptability/Cautions - DVRPC appears to have assumed their
predominant role in traffic data collection by default. They had a need for data
for the own use in an area where the city and state historically had weak data
collection programs at best, and the counties did not collect data at all. They
have a highly competent in house staff. This situation may not be present in all
areas. However, that is not to say that responsible data collection agencies in a
given urban area could not get together and agree to assign data collection
responsibility to a single agency. In certain areas, a data collection agency at
one level may be faced with staff but not with budget restrictions, while a data
2-5

collection agency at another level of government may not have any hiring
restrictions, but would require additional funding in order to expand their traffic
data collection program. In the Philadelphia case, staff cuts at the state level
forced the transfer of data collection responsibilities from the State DOT to local
level agencies with a commensurate transfer of funds.
While there may be administrative implications involved in inter agency
contracting, as well as political implications connected with the transfer of a
traditional agency function to another agency, these need not be
insurmountable. The requirement to collect more and better quality data with
less, or at best the same amount of resources may leave agencies with little
choice, and certainly makes a consolidation of traffic data collection programs an
option worth exploring in detail.
2.3.2 Tampa - St. Petersburg - Clearwater
2.3.2.1 Value - The Tampa situation highlights three major points related to
traffic data collection:
C

planning type data can be pulled from a computer controlled traffic
signal system with existing off-the-shelf software;

C

there is a need for common data collection standards in order to make
quality data available to all partners in a form that meets everyone*s
unique needs; and

C

a successful cooperative data collection and pooling effort seems to
be based on an intangible - a spirit of good will, and mutual respect
and trust among the individuals at the various agencies.

Traffic Volume Data Can Be Obtained From An ATMS With Existing
Software: Planning data can be pulled from a computer controlled traffic signal
system with existing off-the-shelf vendor software. For example, both the City of
Clearwater and Hillsborough County systems can produce “summary” reports of
numbers of vehicles by 15 minute intervals. However, there may be a need for
software to produce system summary data as a database as opposed to a
report, and to store/transfer the data via electronic media. In Pinellas County,
the City of Clearwater*s hard copy reports produced by the signal system have
to be entered by hand into the MPO*s county wide database. Overcoming this
would appear to be a trivial problem, and Clearwater is in the process of
developing an electronic version of the system*s output.
There are a number of ingredients essential to the success of an automated data
collection program.
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Intelligent system design is a prerequisite. For example, it helps to have loops
in all lanes of multilane roadways if the system is to provide meaningful traffic
volume data.
A commitment to ongoing data checking/quality control and to loop maintenance
is essential to the successful use of data. Malfunctioning loop detectors must be
identified and repaired in a timely fashion if the system is to be used as a source
of quality traffic count data.
The data users must define what they want to see, so that raw data can be
summarized via electronic media in the format they desire. In Hillsborough
County massive amounts of system data, e.g., vehicle counts by lane by second
are stored on CD ROM, but are not used for planning purposes.
Common Traffic Data Formats, And Data Collection Standards Are Needed
At Least Within A Given Region: There is a need for common data formats,
standards, etc. Adequacy of coverage is not a problem in Florida since the 80*s
because of concurrency. Making quality data available to all parties in a
common format that meets everyone*s needs is the real challenge. The Pinellas
County MPO has such a database, the Hillsborough County MPO is developing
one and FDOT District Seven is planning on developing one. Here the major
problem appears to be one of getting all agencies collecting data to produce the
output in one consistent format in electronic form. As indicated above the
Pinellas County MPO currently has to transform the data obtained from the
jurisdictions into a common format for use in their county wide database.
The Success Of A Cooperative/Coordinated Data Collection Program
Seems To Be Based On An Intangible: The success of a
cooperative/coordinated data collection program seems to be a function of the
personalities involved and their approach to solving a common problem. In
Florida the local jurisdictions must collect data because of concurrency, but
nothing makes them share data except a spirit of good will among the individuals
at the specific agencies, and the realization that it is in their own best interest to
cooperate with other agencies involved in traffic data collection. The long term
continuity of the individuals involved at each agency also seems to be an
important factor. These comments would also apply to the level of cooperation
achieved between the multiple MPOs serving the region.
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2.3.2.2 Adaptability/Cautions - While it is possible to obtain traffic volume data
from an ATMS type system today, a number of impediments to doing so may be
present in existing systems. First, all ATMS type systems may not have been
well planned in terms of loop placement, and would require extensive and
expensive retro fitting with additional detectors in order to allow the system to
provide meaningful traffic volume data. Moreover, all currently operating ATMS
type systems do not maintain loops adequately, and do not monitor data
adequately, if at all. The former problem may require additional funding
specifically designated for system maintenance. Both problems may require a
change in mind set on the part of the operating agencies.
Data conversion and database construction can be an expensive and time
consuming process. Once in place, a common traffic database may provide long
term savings for all “partner” agencies. However, many agencies at the local
level who are struggling to maintain their existing programs may not have the
resources to invest in such an effort. Additional funding may be required to help
local agencies put their data “production” efforts on a common electronic basis.
All states do not have concurrency legislation, and adequate data is not always
available. Thus, agencies who are hard pressed to meet their own data
collection requirements, may not always find it easy to respond to requests for
data from an outside agency. However, a spirit of cooperation should be
possible anywhere, as long as everyone can be convinced that it is in their own
best interest to “buy in” to a cooperative/coordinated program.
2.3.3 Minneapolis - St. Paul
2.3.3.1 Value - The Minneapolis meetings reinforced three points related to
traffic data collection:
C

planning type data can be pulled from an ATMS, in this case a ramp
metering system;

C

a successful cooperative data collection and pooling effort seems to
be based on an intangible - a spirit of good will, and mutual respect
and trust among the individuals at the various agencies;

C

in addition, the Minneapolis situation highlighted the need for a “lead”
agency (in this case the state DOT) in making a regional data
collection program successful.
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Traffic Volume Data Can Be Obtained From An ATMS With Existing
Software: Planning data can be pulled from a computer controlled ramp
metering system with existing software. The TMC can produce “summary”
reports of numbers of vehicles in the AM peak, PM peak and 24 hour counts for
various freeway segments. They have developed software to produce system
summary data in the same format as that of a continuous traffic counter and are
developing a DBMS in order to make the data more user friendly and usable to
planners.
There are a number of ingredients essential to the success of such a program.
Intelligent system design is a prerequisite. For example, it helps to have loops
in all lanes of multilane roadways if the system is to provide meaningful traffic
volume data.
A commitment to ongoing data checking/quality control and to loop maintenance
is essential to the successful use of data. Malfunctioning loop detectors must be
identified and repaired in a timely fashion if the system is to be used as a source
of quality traffic count data.
The data users must define what they want to see, so that raw data can be
summarized via electronic media in the format they desire.
The Success Of A Cooperative/Coordinated Data Collection Program
Seems To Be Based On An Intangible: The success of a
cooperative/coordinated data collection program seems to be a function of the
professional approach of the individuals involved and their wish to solve a
common problem. In Minnesota the local jurisdictions collect data because
these data are used in determining their state aid allocation for highways.
However, there are no mandates requiring them to do so. Nothing makes them
share data except a spirit of good will among the individuals at the specific
agencies, and the realization that it is in their own best interest to cooperate with
MNDOT.
There Is A Need For A “Lead” Agency In Making A Regional Data
Collection Program Successful: The Minneapolis area traffic data collection
program could be viewed as a “meat and potatoes” program, but it works. While
it is undergoing changes, especially in the area of automation and data
processing methods, it makes data accessible to users in a form that they need
when they need it. This fact is due to MNDOT, who long ago designed the
program and established basic standards for data quality and consistency which
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are followed by the jurisdictions. The state aid program is implicitly behind the
need to have traffic data by jurisdiction on a comparable basis.
2.3.3.2 Adaptability/Cautions - While it is possible to obtain traffic volume data
from an ATMS type system today, a number of impediments to doing so may be
present in existing systems. First, all ATMS type systems may not have been
well planned in terms of loop placement, and would require extensive and
expensive retro fitting with additional detectors in order to allow the system to
provide meaningful traffic volume data. Moreover, all currently operating ATMS
type systems do not maintain loops adequately, and do not monitor data
adequately, if at all. The former problem may require additional funding
specifically designated for system maintenance. Both problems may require a
change in mind set on the part of the operating agencies.
All states do not have a state aid allocation program for highways implicitly tied
to traffic data. Thus, agencies who are hard pressed to meet their own data
collection requirements, may not always find it easy to respond to requests for
data from an outside agency. However, a spirit of cooperation should be
possible anywhere, as long as everyone can be convinced that it is in their own
best interest to “buy in” to a cooperative/coordinated program.
2.3.4 Portland
2.3.4.1 Value - The Portland situation is unusual in that as much can be learned
from the weaknesses of the program as its strengths. The former are recognized
by the participants. The major observations are as follows:
C

a successful cooperative data collection and pooling effort seems to
be based on an intangible - a spirit of good will, and mutual respect
and trust among the individuals at the various agencies;

C

there is a need for a “lead” agency (in this case the MPO) in order to
make a regional data collection program successful; and

C

common data collection standards and software are necessary in
order to make quality data available to all partners in a form that meets
everyone*s unique needs.

The Success Of A Cooperative/Coordinated Data Collection Program
Seems To Be Based On An Intangible: The success of a
cooperative/coordinated data collection program seems to be a function of the
personalities involved and their approach to solving a common problem. In
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Portland, nothing makes the jurisdictions share data except a spirit of good will
among the individuals at the specific agencies, and the realization that good
data supports good decision making. However, there are no mandates requiring
the sharing of data, and while the MPO defines its data needs, it must take
whatever the jurisdictions provide.
The Portland area data collection program is far from perfect . Potential budget
cuts are a threat to the local programs. Staffing cuts appear to be hurting the
quality of the ODOT program. There are some problems of data incompatibility
and difficulties in translating different GIS languages and data..
The program is as good as it is primarily because of the dedication of the staff at
all agency levels in doing the best they can with what they have now, while they
work toward a better system. All participants try their best, and cooperate
voluntarily in the face of declining budgets and staff levels, to maintain a quality
regional data collection program.
There Is A Need For A “Lead” Agency In Making A Regional Data
Collection Program Successful: Metro administers Portland*s regional count
program, and has recently acquired a small amount of funding to collect traffic
count data. Metro designed the regional count program and is the driving force
behind its continuation. The count program was developed in order to support
the region*s travel demand model, which the jurisdictions can access in order to
do their own analysis. Metro may be viewed as the region*s leading agency in
terms of analytical capability related to transportation planning models. Metro
maintains and enhances the regional planning model, and provides training to
the jurisdictional staff regarding the use of the model, the theory of travel
demand modeling, and computer network simulation analysis.
Common Traffic Count Data Formats, And Data Collection Standards Are
Needed At Least Within A Given Region: Making quality data available to all
parties in a common format that meets everyone*s needs is the real challenge.
Here the major problem appears to be one of getting all agencies collecting data
to produce the output in one consistent electronic format.
While both the City of Portland and ODOT have their data in electronic form, it is
not in one consistent format. Furthermore, within ODOT, the data from various
data collection activities, such as their annual freeway counts, HPMS counts ,
etc., are not in one consolidated data base (because the information is collected
for differently funded and mandated programs). The MPO currently has to
transform the data obtained from the jurisdictions into a common format for use
in their traffic count data spreadsheets (and anticipated regional database).
There is also a need for a commonly accepted GIS platform for the region (or
2 - 11

development of a better translation software), if the GIS is to be used to its full
potential in the display and analysis of traffic data.
2.3.4.2 Adaptability/Cautions - Agencies who are hard pressed to meet their
own data collection requirements, may not always find it easy to respond to
requests for data from an outside agency. However, a spirit of cooperation
should be possible anywhere, as long as everyone can be convinced that it is in
their own best interest to “buy in” to a cooperative/coordinated program.
Data conversion and database construction can be an expensive and time
consuming process. Once in place, a common traffic database may provide long
term savings for all “partner” agencies. However, many agencies at the local
level who are struggling to maintain their existing programs may not have the
resources to invest in such an effort. Additional funding may be required to help
local agencies put their data “production” efforts on a common electronic basis.
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3. CASE DESCRIPTIONS
3.1. PHILADELPHIA CASE STUDY
3.1.1 Introduction To The Case Study Area
The Philadelphia urbanized area has a population of 4,531,000, a land area of
1,383 square miles, and a roadway system of 13,383 miles. It is a Severe
nonattainment area for ozone, and a Moderate nonattainment area for CO2. The
Delaware Valley Regional Planning Commission or DVRPC (the Philadelphia
MPO) is the primary traffic data collection agency in the area. In addition, the
New Jersey DOT has an independent data collection program in the New Jersey
portion of the urbanized area. There are 352 municipalities or minor civil
divisions in the DVRPC region including the cities of Philadelphia, Trenton,
Camden and Chester. The nine county DVRPC region is shown in Figure 3.1.
DVRPC as an agency is best described by their mission statement.
Created in 1965, the Delaware Valley Regional Planning Commission
(DVRPC) is an interstate, intercounty and intercity agency which provides
continuing, comprehensive and coordinated planning for the orderly growth
and development of the Delaware Valley region. The region includes Bucks,
Chester, Delaware, and Montgomery counties as well as the City of
Philadelphia in Pennsylvania and Burlington, Camden, Gloucester, and
Mercer counties in New Jersey. The Commission is an advisory agency
which divides its planning and service functions between the Office of the
Executive Director, the Office of Public Affairs, and three line Divisions:
Transportation Planning, Regional Planning, and Administration. DVRPC*s
mission for the 1990s is to emphasize technical assistance and services and
to conduct high priority studies for member state and local governments,
while determining and meeting the needs of the private sector.
This case study is based on information gathered during meetings held during a
site visit made to Trenton NJ (10/15/96), Philadelphia (10/16/96), and Harrisburg
PA (10/17/96). Meetings were held with staff of the New Jersey Department of
Transportation (NJDOT), the Delaware Valley Regional Planning Commission
(DVRPC), and Pennsylvania Department of Transportation (PENNDOT)
respectively in order to learn more about traffic data collection and use in the
Philadelphia area. This information was supplemented by documentation
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The nonattainment area includes the total nine-county DVRPC region as well as Salem and
Cumberland counties in New Jersey, New Castle County in Delaware, and Cecil County in
Maryland.

3-1

supplied by the participating agencies, and information provided through the
telephone interviews conducted under the first phase of this project.
3.1.2 Data Collection Program
3.1.2.1 Introduction - The Delaware Valley Regional Planning Commission
(DVRPC) is the primary traffic data collection agency in the Philadelphia area.
The MPO maintains an extensive data collection program for their own
purposes, and working under contract, DVRPC also does all counts for
PENNDOT, and the City of Philadelphia. DVRPC also does counts for
PENNDOT District 6 and the Pennsylvania counties. These counties also hire
consultants to do counts. In the four New Jersey counties DVRPC or NJDOT
through it*s consultants do counts for the counties. The New Jersey DOT has an
independent data collection program in the New Jersey portion of the urbanized
area.
3.1.2.2 Type of Program - DVRPC - The DVRPC*s Office of Travel Monitoring
maintains an extensive data collection program in the Philadelphia region. They
have a program supporting their own agency requirements including cordon line
and screen line counts, traffic monitoring in selected highway corridors, and in
support of area wide VMT estimation. In addition they collect data for their
member governments, and collect data under contract for PENNDOT, NJDOT,
PENNDOT - District 6, and the City of Philadelphia. Counts are done year
round, on a full time basis .
In Pennsylvania, the DVRPC traffic count data collection program utilizes 25
permanent loop counters. Data is also collected at 1500 stations on an annual
cycle, 300 stations on a 3 year cycle, and 100 stations as needed by program
requirements. All data is collected for a duration of 48 hours, and reported to
PENNDOT for a full 24 hour duration. On the New Jersey side data is collected
at 800 stations on an annual cycle, and about 120 stations on a 3 year cycle. All
data is collected for a duration of 48 hours. In addition to this permanent
program the DVRPC conducts additional manual counts and mechanical counts
on an as needed basis.
City of Philadelphia data is collected on about a 6 year cycle - one area of the
City each year. The City of Philadelphia data also goes to PENNDOT for state
routes and local federal aid routes. Data is collected for counties upon request.
DVRPC also collects HPMS and other supplemental count data for PENNDOT.
The HPMS sample sites are selected by PENNDOT.
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DVRPC*s traffic data collection program for the upcoming year is summarized in
Table 3.1.
The requirements driving the DVRPC data collection program are summarized in
Table 3.2. Figure 3.2 illustrates their overall approach to traffic data collection.
In Pennsylvania, DVRPC*s vehicle classification data collection program for
PENNDOT collects data at 50 stations on a 3 year cycle, and at 20 stations as
needed by program requirements. All data is collected for a duration of 48
hours. In addition to this permanent program the DVRPC conducts about 10
manual classification counts and 50 mechanical counts per year in the
Pennsylvania side of the area on an as needed basis. In New Jersey, DVRPC*s
vehicle classification data collection program collects data at 30 stations on a
annual cycle (count duration of 48 hours). In addition, the DVRPC conducts
about 48 manual counts per year. (They do 12 sites once every quarter.)
It might be noted that DVRPC found that AVC machines were not reliable for
vehicle classification at medium to high volumes over multiple lanes or where
operating speeds were below 25 M.P.H.. Their solution was to use this
equipment on only one lane at a time, where operating conditions were
appropriate.
DVRPC has conducted a one time vehicle occupancy study in New Jersey
involving 54 sites and in Pennsylvania at 55 sites. The recent vehicle
occupancy study was the first done in the past 15-20 years.
Figure 3.3 shows the data processing requirements necessitated by the need to
service multiple “clients”. A sample/example from the traffic count database is
shown in Table 3.3.
DVRPC has complete traffic data files from 1985 to 1995 in a GIS format. GIS
traffic records contain year, month, and day of the count; state, county, and
municipality; road and SR (state route) number; from and to end points; AADT,
AM peak percent of AADT, and PM peak percent of AADT; weather; and hourly
counts - 1:AM, 2:AM, 3:AM .... midnight.
PENNDOT - Traffic monitoring in Pennsylvania is a partnership between the
department, the 14 MPOs, several Local Development Districts and the District
Offices. The partnership takes shape through the annual Unified Planning Work
Program drafted by each agency. Traffic counting and other activities are
contracted through these documents. With limited Department staff, other
agencies play a major role in data collection. In the Philadelphia area, DVRPC
is the traffic data collection agent for PENNDOT.
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Pennsylvania*s basic traffic counting program is comprised of 24 hour machine
volume counts, supplemented with a lesser number of (and a limited number of
short duration manual) vehicle classification counts. All highway traffic counts
are stored in the Department*s Roadway Management System (RMS).
HPMS in Pennsylvania includes approximately 5,500 sample sections that are
counted on a three-year cycle. In addition, 1000 so-called “donut” count
locations - needed to support CAAA VMT analyses outside urbanized areas but
within nonattainment areas - are included under the HPMS umbrella. A subset
of HPMS traffic count locations has been selected for classification counts.
Each of these 500 locations (selected across all highway functional classes) is
counted triennially.
Since HPMS is a sample based program, total coverage of the state system
requires additional traffic counting efforts, the “Supplemental Count Program”.
Consequently, segments not associated with at least one HPMS sample section
have been fitted with a supplemental traffic counting site. These sites are
counted on a triennial basis. Additionally, other locations with no recent traffic
count history are also counted.
A limited amount of short count traffic data is accomplished by way of manual
counts. Manual counts are taken were placement of machines is not possible,
practical, or safe. The predominant number of machine counts involve counters
equipped with road tubes. However, Pennsylvania has begun a program to
install inductive loop systems on selected sections of its expressway system.
For the most part these are double loop systems (two per lane) capable of
estimating speed and vehicle length.
PENNDOT has undergone serious downsizing in the last 16 years. They now
have a central staff of 3 involved in traffic data collection. They have a pilot
program where they (the central staff) have hired temporary employees for data
collection and report production. They may expand this in the future.
The MPOs collect data for the state within the TMAs under contract to
PENNDOT. None of the MPOs do anything other than what the State asks/tells
them to with the exception of Philadelphia. The district people supplement the
MPO work for PENNDOT in the TMAs although this varies from TMA to TMA.
Data from ATRs in the DVRPC region are still collected by PENNDOT via
telemetry.
A GIS is used to schedule counts for the upcoming year. The GIS data includes
information on who did the count, the type, how often its done, the year of the
cycle, and roadway attribute data. PENNDOT is still working on the capability of
automatically loading count data into the GIS.
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PENNDOT currently produces statewide flow maps by hand, but are going to
automate with GIS. They can do maps on their GIS, but need to check these
manually (e.g., the placement of numbers over links, general “cosmetics” and
the validity of numbers). They are currently unable to keep up with their
reporting requirements, e.g. producing county flow maps in a timely fashion.
NJDOT - NJDOT collects volume, spot vehicle speed, AVC, weigh-in-motion,
average passenger occupancy, and turning movement data. They are involved
in a cooperative data collection effort with DVRPC in the Trenton and
Philadelphia Urbanized Areas.
Of the three New Jersey MPOs, only DVRPC has its own active traffic monitoring
program. Their activities for NJDOT are limited to volume counting, some
vehicle classification, and local counts for estimating VMT. They perform
manual 8-hour classification counts for NJDOT at 12 locations each quarter; and
they recently completed an evaluation of four models of AVC recorders and an
analysis of the comparability of truck percentages between 8-hour and 24-hour
datasets.
Statewide, NJDOT operates 48 permanent traffic counting stations; 57 major
traffic counting stations that are monitored for one week per month with portable
equipment; 13 semi-permanent speed monitoring stations; 3 permanent AVC
stations; and 17 weigh-in-motion stations. New Jersey*s TMS/H includes 2,990
sites including these permanent and major stations, and sites to be monitored
using portable equipment for 48 hours on a three-year update cycle.
There are four field staff left to do traffic volume and AVC data collection. There
are two technicians engaged in speed monitoring activities in addition to other
work. Five office staff process traffic volume and vehicle classification data, and
two others process WIM and speed monitoring data. The traffic volume, AVC,
and occupancy data collection was privatized at the end of 1995 with the
execution of four regional traffic monitoring contracts with consulting firms. The
consultant only collects count data for HPMS. The rest of the input is produced
by internal staff. Another firm was engaged to perform light maintenance on the
permanent traffic monitoring stations. There is also a $2.27 million construction
program to build 28 new permanent count stations throughout the state.
In the four New Jersey counties of the DVRPC area, for the three year data
collection cycle 1996 -1998, the NJDOT will be collecting speed data at 8 sites,
WIM data at 28 sites, classification data at 107 sites, and volume data at 732
sites. The New Jersey DOT also collects traffic count data in the area under a
permanent program utilizing 13 continuous counters. All count data is up on
GIS(DBMS), which also maps/displays data. They are in the process of
converting to a standard system for the state.
3.1.2.3 Data Collection Equipment - DVRPC has 105 traffic volume counters
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for use in the area. Sixty of these can also collect classification data. Twenty five
traffic count stations have permanently installed loops, while all other count
stations and classification stations are utilized with road tubes.
The New Jersey DOT has 13 permanent continuous count stations in the four
county area making up the New Jersey portion of the Philadelphia urban area.
Other equipment data was not available.
3.1.2.4 Data Collection Staff Levels - DVRPC relies on permanent in house
staff for data collection, supplemented by temporary help. The following are full
time equivalents : 2 management and analysis; 3 data collection, processing and
evaluation (2 of these 3 are temporary co-op positions); and 5 field persons.
Staff levels for the New Jersey DOT were not available for the Philadelphia area.
3.1.2.5 Data Use - The purpose for which each agency within the urban area
collected the type(s) of data they did are indicated below.
The NJDOT collects traffic count data for the following purposes:
HPMS input;
VMT estimates;
statewide transportation planning;
environmental planning;
other - pavement design and support of other
management systems.
DVRPC collects traffic count, vehicle classification, and vehicle occupancy data
for the following purposes:
HPMS input;
VMT estimates;
CMS programs;
local traffic planning;
region-wide transportation planning;
travel simulation models;
corridor planning;
major investment studies;
pavement design and bridge projects;
traffic trend analysis;
preliminary engineering;
traffic & signal improvements;
air quality studies;
travel forecasts; and
private sector traffic requests.
3.1.2.6 Data Flows Within the Urban Area - Each individual interviewed as part
of the initial phase of the project was asked if their agency shared or pooled data
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with other agencies within the urban area. They were also asked if the data were
provided informally or formally.
Informal exchange means that it was done as needed, on a case by case basis,
e.g. an individual in one agency calling an individual in another to see if they
had any recent data on a certain intersection or road segment. Formal
exchange involves the transfer of a comprehensive data set on a regular or
routine basis, e.g. each year, an agency provides other agencies within the area
with a copy of all the traffic data it collected during the past year.
In the Pennsylvania portion of the region DVRPC provides traffic count data to
the Pennsylvania DOT and its member counties and cities on a formal basis.
Vehicle classification data is also provided to PENNDOT. DVRPC also obtains
whatever other traffic count data the cities, counties, or PENNDOT have
available (primarily from counts performed by consultants) on an “informal”
basis. Problems with the later include incompatible and inconsistent format, and
identification of counts as to location, duration, etc.
In the New Jersey portion of the region the New Jersey DOT exchanges traffic
count data with DVRPC on a “formal” basis, and with the counties and cities on
an “informal” basis. The New Jersey DOT has no problems with the current data
sharing arrangements. DVRPC noted that it provided traffic count data to the
New Jersey DOT and its member counties on a “formal” basis, and that it
received data from New Jersey DOT and consultants hired by the cities,
counties or developers on an “informal” basis. DVRPC has no problems with the
current data sharing arrangements.
3.1.3 Issue Areas
The traffic monitoring program in the Philadelphia area should be of interest
because of the somewhat unusual approach to institutional arrangements and
funding sources for the primary data collection agency, specifically the use of
inter agency contracting in data collection, and the role of a single agency for
much of the data collection in the region. These are discussed more fully below.
3.1.3.1 Institutional Arrangements - Inter Agency Contracting: Much of
DVRPC*s data collection is done under contract to other agencies, specifically
PENNDOT, PENNDOT District 6, the City of Philadelphia, and NJDOT. While
the DVRPC work for PENNDOT is part of a larger statewide program, the
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relationship between DVRPC and PENNDOT is unique relative to that of
PENNDOT and other MPOs in the state.
Six years ago DVRPC only collected HPMS data for PENNDOT on a 3 year
cycle. Now they also collect other “supplemental“ counts. At one time all counts
were classification counts, but now they use the TMG (Traffic Monitoring Guide)
approach where classification counts are a subset of volume counts.
PENNDOT shifted data collection from a central staff to the MPOs in the early
eighties. This was done in order to eliminate central office staff, to cut the
budget and reduce the size of government. In addition there is no central traffic
analysis capability. This is all done by the Districts and consultants. PENNDOT
still has 3 central staff who do counts on Interstates, special requests, and train
MPO staff. They have hired temporary summer help to do supplemental counts,
but can*t hire any more permanent full time staff.
PENNDOT has contracts with the MPOs, the District offices, and Local
Development Districts (like MPOs in rural areas) to collect data over the entire
highway system. PENNDOT provides equipment to the MPOs (except for
DVRPC), and the Districts. However, this is changing, and PENNDOT will be
giving the MPOs money to buy their own equipment.
Quality control is an issue with data coming from the some of the MPOs (quality
varies widely). This is due to personnel turnover in the data collection staff at
the MPOs. This is also a problem with some of the Districts. Moreover some of
the Districts tend to view data collection as a nuisance. However, PENNDOT
feels that they have a good working relationship with the MPOs.
PENNDOT District 6 also hires DVRPC or consultants to do project type counts.
NJDOT has several projects with DVRPC, including manual classification
counts, local road counts for estimating VMT and other VMT counts at selected
locations. Consultants now do all other counts for NJDOT statewide. DVRPC
also collects data for its own purposes at sites in the New Jersey portion of the
DVRPC region.
Inter Agency Coordination/Cooperation: In Pennsylvania, data from the
MPOs, and Districts goes into the RMS database on the PENNDOT mainframe.
Only DVRPC, and the MPO in Pittsburgh have access, although all agencies
provide input. PENNDOT does provide data to the other MPOs on request. The
RMS contains all count data in the state, regardless of the year of the count.
(RMS data for every link in the state is not for a common year, but for whatever
the year of collection.) However, all traffic data stored in RMS is adjusted
annually to provide current year traffic estimates for all roadway segments.
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Base year traffic data for each roadway segment is also displayed.
NJDOT makes ADT data available on an electronic bulletin board.
Single Agency Data Collection: DVRPC*s role as the predominant traffic data
collection agency has evolved over time. The Penn-Jersey Transportation Study
in 1959 was the predecessor of DVRPC. They did an origin-destination (O-D)
study and traffic counts. DVRPC was created in 1965. The data collection
program gradually expanded on a project by project basis in order to meet
internal DVRPC needs. DVRPC gradually developed their traffic data collection
capability, and gradually took over the PENNDOT data collection program in the
Philadelphia area. They have done HPMS for PENNDOT since the start of
HPMS.
They also do project specific counts for PENNDOT District 6. Note that all data
that goes to the Districts also goes back to PENNDOT in Harrisburg, and vice
versa.
DVRPC has collected data for the City of Philadelphia for the last 5-6 years.
The City eliminated their program since it was too costly to maintain one in their
Streets Department. Apparently their were no economies of scale, and the City
could not justify an independent program.
The Pennsylvania counties have not had count programs in recent memory. The
local jurisdictions in New Jersey are focused on projects and have no permanent
programs.
3.1.3.2 Use Of ATMS/Traffic Management Center Data For Planning - There
are no operational ITS/ATMSs in the DVRPC region at present.
NJDOT is just getting into the use of ITS /ATMS in the Philadelphia area (Route
70 for example), but no “operating “data is to be saved for “planning” purposes.
In a related vein, NJDOT seems to be moving toward permanent counters and
use of telemetry for data collection wherever possible. Permanent counters are
felt to be more reliable, and safer than having crews manually place portable
counting equipment.
PENNDOT noted that the “TIMS”, the planned Traffic Management Center for
the Philadelphia area located at St., David*s, is supposed to provide “planning “
data to PENNDOT Headquarters. However, it was noted that this would not
happen unless it was vigorously pursued by Headquarters.
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3.1.3.3 Data Use - Input to Air Quality Models: DVRPC conducts air quality
planning in a complex institutional environment. The non-attainment area
covers four states and contains all or part of four MPOs. DVRPC is the only
MPO with in-house staff capable of completing the technical steps to determine
conformity of the Plan and TIP. The other MPOs rely on their respective state
DOTs to conduct the analyses to determine air quality conformity.
To determine the VMT for the region as required by the Clean Air Act
Amendments of 1990 (CAAA), DVRPC has derived two sets of VMT figures
using two methodologies: the travel simulation model and the enhanced HPMS
method. The latter consists of the HPMS records supplemented by a number of
counts collected at other locations in order to : 1) enlarge the sample size, and
2) have a more balanced representation of roads in rural and urban areas and at
all functional classification levels, including the local system.
EPA requires that estimates of VMT for past years be based on Highway
Performance Monitoring System (HPMS) sample traffic counts and/or regional
travel simulation models. However, these methods of estimating VMT have
disadvantages; HPMS does not monitor travel characteristics on local roads, and
travel simulation models traditionally include only a small portion of the local
roads and collectors. Therefore DVRPC developed a third method to estimate
VMT. This enhanced method involved a new round of traffic counts taken by
DVRPC, which included a randomly selected panel of roads in the Delaware
Valley Region. This method followed the FHWA HPMS field manual guidelines.
The sample panel included the current HPMS stations as well as count
locations on local roads and collectors. The sample size was compared to the
states* existing HPMS samples and additional locations were selected to
supplement these existing samples.
Mobile source emissions are calculated on simulated hourly VMT and speed
data from the computerized highway assignments. Hourly link level emissions,
reflective of the appropriate set of MOBILE5a emissions factors are calculated
and aggregated to daily totals by state and for the region.
VMT that is projected to occur on local streets not included in the regional
network is estimated independently from traffic assignments. Prior to calculating
emissions, off-network VMT is apportioned by hour to 5-km grid cells by the
emissions calculator program. Hourly simulated travel speeds on local streets
included are used as a proxy for speeds on the excluded local streets when
calculating emissions. These hourly off-network gridded emissions are then
summed to daily totals by state and for the region and are included in the
vehicular travel and emission tables.
As indicated above, NJDOT does the air quality analysis for the two counties of
the Philadelphia nonattainment area that are not part of the DVRPC region.
3 - 16

NJDOT uses a travel demand model to estimate VMT required as input to their
air quality models. They “reconcile” volumes to match HPMS for future forecast,
i.e., adjust models to make the model forecast match forecast HPMS volumes.
They do not try to match historical numbers. They had to develop extra counts
(1000/yr.) to get good county level estimates. They have completed the first year
of a 3 year cycle under this program.
PENNDOT does not do any VMT estimates for air quality analysis purposes for
the Philadelphia area.
Input to HPMS: All HPMS data collection for the Pennsylvania portion of the
region is done by DVRPC, and the data is input directly to the PENNDOT
computer system.
In New Jersey, NJDOT*s consultants only do the traffic volume counts for
HPMS. DVRPC also does local road counts for VMT estimates.
Support of CMS: The Philadelphia area CMS is still in the planning stage. No
data has been collected yet, but they have identified corridors and data
collection needs. DVRPC is in the process of identifying additional counts that
will be required to support the CMS.
NJDOT is doing a network based CMS for the State. Their effort is further along
than that of DVRPC. The New Jersey CMS is based on available data, and is
baseline only at this point. “Delay” is the preferred measure although with the
available data they can use other measures , e.g., LOS, V/C ratio, and travel
time. The New Jersey CMS was developed in conjunction with DVRPC for the
four New Jersey counties of the DVRPC region.
3.1.3.4 How Various Data Needs Fit Together In The Context Of The Overall
Data Collection Effort - At DVRPC there is no formal mechanism for
coordinating data collection, but it is checked informally - to avoid duplication of
efforts for different clients. They check their current count data, and whenever
possible try to update counts at the same count locations. They now have their
traffic database, location maps, and flow maps (for specific corridors only) on a
GIS and are working on using their MIS to prioritize projects for the TIP.
The ISTEA had mandated six new management systems by 1995. Each of
these would depend on data from a Traffic Monitoring System (TMS/H) being
defined by each state. At the state level TMS/H was to provide a coordinated
and systematic process for the collection, analysis, summary, and retention of
highway traffic data and characteristics. TMS/H was to support ISTEA
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management systems at all levels, national monitoring programs, and internal
state DOT data requirements.
NJDOT has not made a final decision on implementation of the now optional
management systems. However, it was felt that their TMS/H would be
implemented as described in their plan.
At PENNDOT all ISTEA management systems are in place now. The former
ISTEA mandate was a driving force in the implementation of the management
systems.
3.1.3.5 Funding Sources/Mechanisms - The two State DOTs, FHWA, FTA and
member counties are the source of DVRPC funds (90 to 95% of the funds are
State and federal).
DVRPC*s Office of Travel Monitoring is funded by DVRPC, but also gets
outside projects/contracts, e.g. the City of Philadelphia, and PENNDOT District
6. Roughly 40% of their funding comes from these “outside contracts”. They
also do “bill” other departments within DVRPC for certain special studies.
All of NJDOT*s data collection money is federal STP (Surface Transportation
Program), and SPR (State Planning and Research) funds. This also pays for
the consultant contracts. Their budget is fixed for the fiscal year with an
allowance for special project counts. They do “bill” projects for design related
counts, if the project can afford it.
The funding source for the PENNDOT*s data collection program is all federal
SPR, and PL (Metropolitan Planning) funds. There is no internal transfer of
funds to the data collection group.
3.1.3.6 The Participants** View of Their Program**s Strengths and
Weaknesses - The participants also provided an indication of what they felt
were the strongest and weakest points of their respective programs, or what they
felt that they did best and what they would do differently to improve their
programs.
DVRPC - Making data useful and available to users is the major challenge.
Getting all data into a useable database/GIS is their major accomplishment.
Transforming the raw data into a comprehensive database is the most
demanding part of the process and will be completed in 1997.
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The rapidly changing technology in hardware and software requires funds for
computer equipment and processing. Inadequate funding in this arena was
seen as a major weakness in DVRPC*s current program.
PENNDOT - The development of their database management system, RMS
(Roadway Management System), is viewed as their major accomplishment.
At PENNDOT, lack of in-house staff knowledge related to application of the TMG
and statistics, inadequate coverage in the state count program, and the lack of
an experienced, permanent in house staff for data collection were viewed as the
major flaws in the program.
NJDOT - They viewed their strong point as their contracting process which
utilizes performance based “services contracts” that are awarded on merit, not
lowest bid.
Developing reliable truck numbers has been NJDOT*s greatest problem, due
primarily to problems with AVC equipment.
3.1.4 Further Information
Mr. John L. Burger, Senior Traffic Analyst
Delaware Valley Regional Planning Commission
The Bourse Building
111 South Independence Mall East
Philadelphia, PA 19106-2515
Telephone: (215)-592-1800

Mr. George W. Kuziw
Manager, Bureau of Transportation Data Development
New Jersey Department of Transportation
1035 Parkway Avenue CN600
Trenton, NJ 08625-0600
Telephone: (609)-530-3522
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Mr. Joseph McGinnes, Division Manager
Transportation Performance Monitoring Division
Bureau of Planning and Research
Pennsylvania Department of Transportation
6th Floor
555 Walnut Street
Harrisburg, PA 17101-1900
Telephone: (717)-787-3200
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3.2. TAMPA - ST. PETERSBURG - CLEARWATER CASE STUDY
3.2.1 Introduction To The Case Study Area
The Tampa - St. Petersburg - Clearwater area has a population of 1,756,000, a
land area of 650 square miles, and a roadway system of 7,406 miles.
This case study is based on information gathered during meetings held during a
site visit made to Tampa (11/12/96 - 11/13/96), and Clearwater, FL (11/14/96).
Meetings were held with staff of the Florida Department of Transportation District 7, Hillsborough County Florida - Traffic Engineering Department,
Hillsborough County Metropolitan Planning Organization, Pinellas County
Metropolitan Planning Organization, and City of Clearwater - Traffic Engineering
Department in order to learn more about traffic data collection and use in the
Tampa - St. Petersburg - Clearwater area. This information was supplemented
by documentation supplied by the participating agencies, and information
provided through the telephone interviews conducted under the first phase of
this project. All jurisdictions involved in traffic data collection within the region
were not contacted as part of this study.
The five counties comprising Florida Department of Transportation (FDOT) District Seven are shown in Figure 3.4. The Tampa - St. Petersburg Clearwater urbanized area covers Hillsborough, Pinellas, and parts of Pasco
Counties. The City of Tampa is located in Hillsborough County, while Pinellas
County contains the Cities of St. Petersburg and Clearwater.
FDOT is decentralized in accordance with legislative mandates. The Central
Office in Tallahassee is responsible for policy, procedure and quality assurance.
The Districts are responsible for construction and maintenance of roads and
bridges, thus allowing local governments and planning organizations direct input
into agency operations. Each District is managed by a District Secretary. While
the districts vary in organizational structure, each in general has major divisions
for Administration, Planning, Production and Operations.
One unusual feature of the area is that there are three MPOs in the urbanized
area, one for each county. The MPOs have set up several coordinating
mechanisms both at a policy level and a technical level The coordinating
mechanisms are designed to ensure ongoing communication and coordination in
the planning and project development process for the MPOs. In addition,
Pinellas and Hillsborough Counties are part of the same air shed.
Consequently, coordination of planning activities is necessary in order to
comprehensively address the air quality issues and other transportation matters
of regional concern.
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The reason for multiple MPOs is due to the difference in the nature of the
individual counties. For example, Hillsborough County is urban with rural open
space and a great deal of new development. Pinellas County is almost totally
urbanized, with very limited existing rural and agricultural uses. These
conditions imply different agenda regarding land use, transportation, etc., and
have led to a preference for keeping “planning” decision making at the lowest
local level possible.
Another unusual feature underlying transportation planning in the area and the
State of Florida as a whole is the concept of “concurrency”. Florida is a leader in
growth management legislation. One of the major features of the growth
management legislation is “concurrency”. In concept, concurrency means that
development cannot occur unless the infrastructure exists to support the
development.
The 1985 Growth Management Act requires local governments to adopt
minimum level of service (LOS) standards for public facilities identified in the
Act. The adopted level of service standards are incorporated into local
government Concurrency Management Systems to ensure that local roadway
facilities needed to accommodate new growth are available concurrent with the
impacts of such growth. Thus, a roadway level of service can be decisive in
determining under what conditions a development is allowed to proceed under
the growth management law.
An important aspect of Florida*s growth management legislation is the link with
Congestion Management Systems (CMSs). Concurrency and CMSs have
several important elements in common, such as performance standards, ongoing data collection and system monitoring, and linkage to implementation
strategies. The data that local governments are required to collect to meet
Florida*s comprehensive planning requirement have generally formed the basis
for developing the CMS at the metropolitan level, without requiring local
governments or MPOs to collect additional information.
3.2.2 Data Collection Program
3.2.2.1 Introduction - Traffic data collection in the Tampa region takes place
within the context of a complex institutional environment. The program
descriptions below do not cover all programs but do cover the programs of the
major players in the area and those which are somewhat out of the ordinary.
Available project resources did not allow for a comprehensive inventory of the
programs of all jurisdictions.
FIGURE 3.4 - FDOT DISTRICT SEVEN
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While the Tampa urbanized area includes Pasco, Pinellas and Hillsborough
counties, this study concentrated on programs in the later two counties which
contain the largest cities in the region. In addition FDOT District Seven
includes Citrus and Hernando counties. These are primarily rural and are not
included in the urban area.
The Pinellas County MPO and Hillsborough County Traffic Engineering
Department provided data on their programs as part of this project*s initial
phone interviews. FDOT District 7, the Hillsborough County MPO, Hillsborough
County Traffic Engineering Department, Pinellas County MPO, and City of
Clearwater were involved in the site visit. The information on the City of Tampa
and Plant City programs was taken from documentation obtained during the site
visit meetings.
In addition to the programs outlined below, traffic count data is collected by the
Pinellas County Public Works Department, and the Cities of Dunedin, Gulfport,
Pinellas Park and St. Petersburg in Pinellas County, Temple Terrace in
Hillsborough County and the Pasco County Traffic Engineering Department.
3.2.2.2 Type of Program - Pinellas County MPO - Since 1991, the MPO has
been developing and updating its Highway Inventory System Database which
continues to be a primary source of information for its transportation planning
efforts. About 550 counts/year go into their database. About 30% of these are
done by the MPO, 30% by FDOT, and 40% by the locals jurisdictions. All share
the data. There are no duplicate counts. The MPO designed their program to
fill in the gaps of the local and state programs. The MPO does about 175
counts/year. These are 48 hour portable counts. In addition to this permanent
program the MPO conducts mechanical counts on an as needed basis. A few
vehicle classification counts and speed studies are also conducted each year as
needed.
They feel they have good quality control on the count data. Adjustment factors
come from FDOT, but the MPO is trying to develop their own factors because
they feel that FDOT*s are not representative due to the seasonal peaking
characteristics of the County*s beach facilities. The MPO has data going back to
1989, since they need historical data to do trend analysis.
One product of their data base is their annual flow map “Average Annual Daily
Traffic Counts in Pinellas County”. They could produce the flow map from their
GIS, but given the large demand for the maps, its more economical to print them
by conventional means.
The MPO also provides coordination and consistency review between local
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government plans. To assist in this effort, the MPO prepares an annual roadway
Level of Service Report. The Report provides a comprehensive analysis of
roadway operating levels of services, based on traffic volumes, signalization,
scheduled improvements, projected traffic growth, etc. This information provides
a standardized base of information that is made available to local communities
for use in state mandated growth management/concurrency plans, and for other
local transportation planning requirements. A sample output from this report is
shown in Table 3.4, giving some indication of the variety of data available in the
Highway Inventory System Database.
Hillsborough County - The County currently has 61 permanent count stations
and anticipates expanding this number to 85 within the next six months. These
count stations also collect data necessary for classification and speed counts.
These are polled by telemetry. The Traffic Engineering Department has
contracted with Diamond Traffic Products to write software and a procedures
manual that will enable the processing, downloading, and reporting of
permanent count station information. Data collected from permanent count
stations are downloaded each night and compiled into monthly files. The 12
monthly files are then combined into a yearly file.
The County also implemented an extensive traffic control system. In addition to
signal detection loops, 21 signalized locations have system loops from which
traffic volume data can be collected. These system loops have been in
operation for up to three years. However, data from the system, loops have not
been integrated with the traffic count program. An additional 109 locations will
be added to the traffic control system by December 1996. They also have a
video surveillance system for incident management.
Data is also collected using portable counters at 288 stations on a 3 year cycle.
All data is collected for a duration of 24 hours. In addition to this permanent
program the County conducts additional manual counts (primarily turning
movement counts), and mechanical counts for signal timing and warrants on an
as needed basis.
FDOT District Seven - The District Seven office of FDOT is responsible for
performing traffic counts on all state roads within the District. District Seven
collects data at about 1000 count locations. Three quarters of these are done
yearly. One fourth of all District counts are done quarterly and are classification
counts. About 45% of the remaining 3/4 are also classification counts. All of
their counts are 48 hour duration. The location of the count sites was both
planned and based on historical sites. Segment breaks are selected based
primarily on relatively significant changes in volumes. The volumes are
reviewed annually to identify the need for new segmentation. A section is
comprised of numerous segments that are identified with beginning and ending
mileposts along the section.
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Almost all counts are done with road tubes. They have some sites with
permanent loops, but these don*t work. The loops were installed, but no money
was set aside for operations/maintenance. In some cases the data collection
group wasn*t told where the loops were located.
The District supplies “raw data” to the Central Office, who applies the various
adjustment factors.
The Department also collects traffic count data on state roads using permanent
traffic counters. The several permanent count stations in the District provide
historical traffic volume information, and are used to adjust for seasonal traffic
patterns. The Central Office gets data via telemetry from these 12 permanent
continuous count sites in the District. One issue is the inaccessibility of the
permanent count station data. All data is transferred electronically to the Central
Office in Tallahassee, resulting in little or no control over the data at the District
office. However, arrangements can be made to access the data by modem.
It should also be noted that a large amount of data is also collected at the
corridor level from Project Development and Environment (PD&E) and traffic
operations studies sponsored by the Department.
The District does not collect speed data, occupancy data , or WIM data. WIM is
done by the Central Office.
Historical traffic count data are available on disk for the years 1993 through
1995. Data prior to 1993 are available only in hard copy. “SPS” software
(developed by a consultant) is used to screen the data. All traffic data is in
report format. They have a GIS, but don*t use it. A lot of data “cleanup” is
needed before a GIS based system will become a reality.
City of Tampa - The Public Works Department, Traffic Operations performs 861
24 hour traffic counts for concurrency management purposes. The City also
performs traffic counts on roads within city limits that are part of the State
Highway System. It is their opinion that the traffic counts performed by FDOT
cannot be used for concurrency management purposes because the count
stations are too far apart. Tampa also collects traffic turning movement counts at
all 500+ of its signalized intersections annually. Counts are collected for 15
hours each weekday on a rotating basis. In addition, special studies are
conducted that may require signal warrants and turning movement counts.
These are performed on an as needed basis. These special studies are
maintained in both hard copy and electronic form. Special counts are also
performed at the request of citizens, but are handled separately from the
standard counts.
The Public Works Department, Traffic Planning Office, manually enters the raw
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counts provided in hard copy reports into a Microsoft Excel spreadsheet. The
spreadsheet is designed to estimate AADT using seasonal adjustment factors.
The actual count is used regardless of when it is collected; no counts from
previous years are inflated to the current year. Old count data are always
replaced and are not saved or archived electronically. However, historical hard
copy records are maintained. The City has maintained AADT traffic counts since
1990 in a spreadsheet and hard copy tabular listing. Hard copy files of traffic
counts also are available back to 1989. Table 3.5 provides an example of the
city*s traffic data spreadsheet.
Plant City - Plant City performs traffic counts in response to requests from the
MPO and special requests from citizens. An estimated 5 to 10 counts are
performed every couple of weeks for the MPO on approximately 30 segments.
The counts performed for the MPO are 48 hour, 15-minute increment counts. A
traffic signalization system is in place that has the capability to perform
continuous counts at 27 intersections in Plant City. Sensory and system loops
are in each lane at these locations. The system automatically generates a report
that is provided to the MPO. This system is separate from the County Traffic
Signal Control System.
3.2.2.3 Data Collection Equipment - The Pinellas County MPO has 24 traffic
volume counters for use in the area. In addition, they have eight classification
counters which also can collect speed data. All count stations are utilized with
portable equipment.
Hillsborough County has 107 traffic volume counters. These are used at 85
count stations have that have permanently installed loops, and another 288
stations that utilize road tubes. In addition, 16 counters are used for special
study programs.
3.2.2.4 Data Collection Staff Levels - The Pinellas County MPO relies on
permanent in house staff for data collection. The following are full time
equivalents: 1 administrative; and 2 field.
Hillsborough County has 2 permanent in house field staff involved in data
collection, plus an additional .5 permanent in house staff in administration and .5
permanent in house staff in data processing/editing.
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3.2.2.5 Data Use - The reasons why each type of agency within the urban area
collected the kind of data that they did are indicated below.
The Pinellas County MPO collects traffic count data for the following purposes:
CMS programs;
local transportation planning;
regional transportation planning models;
corridor planning;
major investment studies; and
ongoing systems monitoring.
Hillsborough County collects traffic count data for local traffic planning.
3.2.2.6 Data Flows Within the Urban Area - Each individual interviewed was
asked if their agency shared or pooled data with other agencies within the urban
area. They were also asked if the data were provided informally or formally.
Informal exchange means that it was done as needed, on a case by case basis,
e.g. an individual in one agency calling an individual in another to see if they
had any recent data on a certain intersection or road segment. Formal
exchange involves the transfer of a comprehensive data set on a regular or
routine basis, e.g. each year, an agency provides other agencies within the area
with a copy of all the traffic data it collected during the past year.
The Pinellas County MPO provides traffic count data to the Florida DOT and the
county and cities on a informal basis. They also obtain traffic count data from
the cities, county, and Florida DOT on an “informal” basis. The agency has no
problems with the current data sharing arrangements.
Hillsborough County provides traffic count data to the MPO on a informal basis.
They also obtain traffic count data from the Florida DOT on an “informal” basis.
The agency has no problems with the current data sharing arrangements.
FDOT noted that all data flow to/from other agencies is informal.
3.2.3 Issue Areas
The traffic monitoring program in the Tampa - St. Petersburg - Clearwater area
should be of interest because of the degree of interagency cooperation and
coordination that has been achieved in a complex institutional environment; the
use of ATMS/Traffic Management Center data for planning purposes; and the on
going development of common transportation data bases. These are discussed
more fully below.
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3.2.3.1 Institutional Arrangements - Inter Agency Coordination/
Cooperation: In the Tampa - St. Petersburg - Clearwater region, inter agency
coordination/ cooperation has been achieved at two levels; at the regional level
between multiple MPOs; and also within the individual MPOs representing the
counties in the region.
The FDOT District Seven MPOs meet on a regular basis in order to ensure
regional coordination in transportation planning and related issues. Examples
include their participation in the Coordinated Urban Transportation
Study(CUTS), the Regional Air Quality Task Force, the Joint Citizens Advisory
Committee, regional planning studies, such as the Regional Goods Movement
Study, and the Tampa Bay Commuter Rail Authority Plan. Policy level regional
coordination is accomplished through the Chairman*s Coordinating Committee,
which meets on a quarterly basis and includes the chairman of the four MPOs in
the area, as well as the FDOT District Secretary, and a representative of the
Tampa Bay regional Planning Council. MPO staff also participate in FDOT*s
Regional Transportation Analysis (RTA). In addition, the MPOs and FDOT are
coordinating the development of a fully operational regional congestion
management system that functions as a component of the individual MPO
CMSs.
As an example of “intra-MPO” coordination, the Pinellas County MPO provides
coordination and consistency review between local government plans. To assist
in this effort, the MPO prepares an annual roadway Level of Service Report.
The Report provides a comprehensive analysis of roadway operating levels of
services, based on traffic volumes, signalization, scheduled improvements,
projected traffic growth, etc. This information provides a standardized base of
information that is made available to local communities for use in state
mandated growth management/concurrency plans, and for other local
transportation planning requirements. This report is based on data on the
MPO*s Highway Inventory System Database. This database is the result of
coordinated data collection, and a cooperative data sharing arrangement on the
part of all agencies collecting traffic data in the county.
3.2.3.2 Use Of ATMS/Traffic Management Center Data For Planning - There
are no State ITS initiatives in the area, but both Hillsborough County and various
jurisdictions in Pinellas County are heavily involved in the use of ITS type
systems.
In Pinellas County, the signal system in the entire county is under computer
control. The system is divided into three pieces, the City of Clearwater, the City
of St. Petersburg, and the rest of Pinellas County, but the pieces are
coordinated. The same system is used in the County and St. Petersburg as in
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Clearwater. The system is based on UTCS software modified by Computran
System Corp. About 270+ intersections are under control of the County system,
and 250 under the St. Petersburg system.
The City of Clearwater has 128 intersections under computer control. They can
and do collect traffic volume data from the signal system loop detectors which
function like ATRs. All of their traffic count data comes from the traffic signal
system. It is their count program. This is the data that is provided to the MPO.
They produce a daily report of volumes at 15 minute intervals, and have hard
copy data since 1992. Table 3.6 provides an example output report. All data is
on paper, but they are going produce an electronic version in the near future.
The system does store detector data for the last 13 days.
The data from the output reports is examined every day in order to spot
potentially faulty loops. They view themselves as fanatical about loop
maintenance, which is seen as a key ingredient to a successful system.
Hillsborough County now has 70 intersections under control of their “MIST”
system. “MIST”, Management Information System for Transportation , was
developed by Farradyne Systems, Inc. This is only part of the County*s traffic
signal system. The rest is under UTCS control. However, they will be
expanding the MIST system to another 100 -110 intersections in the near future.
The MIST software collects and stores traffic count data, and has a DBMS
capability which can be used to do various sorts and reports.
The County does not use the signal system data for planning purposes.
Storage, retrieval, and quality control of the raw traffic volume data is a major
concern. They save the last 90 days of data on the system, and then transfer it
to CD ROM.
They also have a video system which is used for incident detection. The video
surveillance allows them to assess the severity of an incident and inform police
and emergency response crews. However, it was noted that individuals with car
phones were usually the first to notify police of incidents. A primary use of the
video system is to visually check the effects of offset changes in the signal
system on traffic flow.
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3.2.3.3 Data Use - Input to Air Quality Models: In Hillsborough County,
because of concurrency the jurisdictions are collecting the traffic volume data
required to support the MPO*s air quality analyses.
Likewise, in Pinellas County the MPO does the conformity analysis. The
available traffic count data is sufficient for their purposes, and they did not have
to request additional counts.
Input to HPMS: FDOT District Seven has primary responsibility for compiling
the Highway Performance Monitoring System (HPMS) data. HPMS data is
reported to the federal government on a segment basis. The reported data
includes a wide variety of items such as traffic volumes, pavement condition,
functional classification, geometry and other basic information.
Physical characteristics data such as lane width, number of lanes, type of
shoulders, etc. comes from FDOT*s Roadway Characteristics Inventory (RCI)
file. Traffic volumes on state maintained roads come from the latest available
state counts. Traffic volumes on other roads are provided by the local agencies.
No additional data collection efforts were required in order to support the HPMS
submittal.
Support of CMS: FDOT noted that CMS will happen in the MPOs, regardless of
changing federal requirements, since a CMS - like requirement is part of state
legislation.
In Pinellas County, because of concurrency and data needed to support the
Long Range Plan, the traffic data currently collected is adequate to support the
CMS. In addition to the highway system data, the MPO*s database includes
transit routes, bicycle and pedestrian facilities, intermodal facilities, etc. While
additional data may be needed in the future to meet CMS requirements, the
Pinellas County MPO has an adequate database and monitoring system to meet
the current requirements. However, one data requirement, vehicle occupancy, is
not being addressed at this time. In the upcoming year such data will be
collected on a limited basis. However, they anticipate that funding may be a
major problem in collecting all the data needed.
The Hillsborough County MPO will serve as the “CMS Clearinghouse” using its
Geographic Information System (GIS) database. The database currently stores
roadway and transit operating characteristics, such as existing traffic volumes
reported by state and local agencies, number of lanes, signals per mile,
functional classification, transit route locations, headways, etc. A variety of
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geometric and operational data are stored to aid in level of service analysis.
The MPO has established a link between its forecasting software (FSUTMS) and
its Geographic Information System(GIS). The output from the MPO*s travel
demand forecasting model is uploaded into the GIS, which can then display
roadway or transit level of service characteristics. This information can be used
to monitor existing and future congestion levels in the context of land use,
transportation facilities and accident locations.
Data used for the travel demand forecasting model and database are provided to
the MPO from FDOT and the MPO*s member jurisdictions. In Hillsborough
County, because of concurrency, the jurisdictions are generally collecting the
required data, but this is “hit or miss” by jurisdiction.
Local Agency Needs: The 1985 Growth Management Act requires local
governments to maintain Concurrency Management Systems to ensure that local
roadway facilities needed to accommodate new growth are available concurrent
with the impacts of such growth. Thus, the data that local agencies are required
to collect to meet Florida*s comprehensive planning requirement have generally
proved sufficient to meet most other local transportation planning data
requirements, without requiring local governments or MPOs to collect additional
information.
3.2.3.4 How Various Data Needs Fit Together In The Context Of The Overall
Data Collection Effort - Because of “Concurrency” most jurisdictions collect an
adequate quantity of traffic data to meet their own needs, plus those imposed by
the need to provide input to air quality analyses, and such ISTEA requirements
as Congestion Management Systems. The real issues in the Tampa area have
revolved around the questions of data quality and compatibility, and making
data available to all agencies in a common format
In Pinellas County, the MPO has developed and maintains its Highway
Inventory System Database. The database includes data on other transportation
facilities such as transit routes, bicycle facilities, and sidewalks. Currently, all
jurisdictions provide data to the MPO who enters it into the database. However,
the database is currently not accessible by the jurisdictions, and they must
request various reports from the MPO.
The Florida Department of Transportation Maintains their Roadway
Characteristics Inventory (RCI). The RCI covers physical characteristics of lane
width, number of lanes, shoulders and intersection data. The RCI also contains
information on the number of traffic signals per mile, and is used for a variety of
purposes, including level of service analysis.
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District Seven is currently conducting a traffic and roadway data collection
survey of cities and counties in the District. The purpose of this effort is to
encourage the sharing of traffic and roadway data, eliminate duplication of
collection efforts, and provide participants with additional data which would not
otherwise be available. They view the survey as a “feasibility study” to
determine and define current data collection programs at all levels in the District
and data collection needs. They feel that there is a need for compatible data in
a district-wide, network database, and also a need to have assured funding for
database development, and for the hardware, software, and communications
necessary to support access by all jurisdictions.
The Hillsborough County MPO has a consultant building a database similar to
the one in Pinellas County. Their project is farther along than FDOT*s, but
behind Pinellas County who already has a common database in place. They
hope to have an analysis capability by March/April 97. When completed, this
project will put all data in a common database and will be accessible to all
jurisdictions.
The County-Wide Data Collection and Analysis project was conceived to
identify, collect, manage, and analyze data required by Federal(ISTEA) and
State regulations. The focus on traffic counts in this project was intended to
move towards the compatibility and transfer of traffic count data and information
among agencies performing traffic counts, including FDOT District Seven,
Hillsborough County, City of Tampa, and Plant City.
The Transportation Inventory Management and Analysis System (TIMAS) will
allow the user to maintain an inventory of transportation facilities in the
community and provide a mechanism for analyzing past, current, and future
conditions of the transportation system. The foundation on which TIMAS is
based is a relational database of transportation facility characteristics. The
database will include four types of data, including: 97 standard transportation
data attributes; 9 database look-up tables; 43 FDOT-requested, linearly
referenced data attributes for selected non-state roads; and 23 other attributes
identified for Congestion Management, the Transportation Plan, and other
specific data requirements of the MPO.
3.2.3.5 Funding Sources/Mechanisms - In District 7 all data collection for the
District is done by consultants, while processing and analysis is done in house.
Most of the budget of $500 to $750k goes to consultants. Funding for data
collection was a budget line item. All districts in the state are organized and
operate differently.
For the Pinellas County MPO funding for data collection is a line item in the
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budget. About 80% of the funds are Federal/State PL (Planning), or Section 8
funds, with some State “D” funds.
STP money is the funding source for the Hillsborough County MPO.
3.2.3.6 The Participants** View of Their Program**s Strengths and
Weaknesses - The agencies also provided an indication of what they felt were
the strongest and weakest points of their respective programs, or what they felt
that they did best and what they would do differently to improve their programs.
FDOT District Seven - The data integrity of the existing data in their RCI; their
recently started quarterly count program; and a good historical database were
viewed as their program*s strong points.
The need for cross training of staff, and better in house expertise; an over
dependence on consultants; the lack of maintenance of loop detectors; and the
lack of permanent count stations in locations needed to meet current data needs
were seen as the program*s weak points.
Hillsborough County MPO - They considered building the relationship between
the MPO and the jurisdictions; and their current efforts at developing a system of
compatible data with good quality control for use by the MPO and jurisdictions as
the best features of their program.
The fact that the current program suffers from little quality control and
incompatible data formats was seen as the weakest feature.
Pinellas County MPO - They viewed their cooperative arrangement with the
jurisdictions, that is having achieved “buy in” to a common data base by the
jurisdictions, as the best feature of their program. This success is based on a
continuity of personnel, good communication, and mutual respect.
The weakest part of the program was seen as their getting required data from
FDOT in a timely fashion. Specifically it was felt that FDOT*s data collection
and reporting schedule barely met the deadlines required for input to the
concurrency management and TIP preparation processes. As an example, the
local governments may need the MPO*s Annual LOS Report to meet various
local schedules at times which are incompatible with the state*s schedule for
finalizing data collection. Attempts are being made to resolve these scheduling
issues.
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3.2.4 Further Information
Mr. Charles Gray, Statistics Administrator
Planning and Programs M.S. 7340
Florida Department of Transportation - District Seven
11201 North McKinley Drive
Tampa, FL 33612
Telephone: (813) 975-6439

Mr. Joe Zambito
Senior Planning Manager
Hillsborough County Metropolitan Planning Organization
601 E. Kennedy Boulevard
Tampa, FL 33602
Telephone: (813) 272-5940

Ms. Gina Goodwin, Transportation Planner
Department of Planning
Pinellas County Metropolitan Planning Organization
14 S. Ft. Harrison Avenue
Clearwater, FL 34616
Telephone: (813) 464-4751
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3.3 MINNEAPOLIS - ST. PAUL CASE STUDY

3.3.1 Introduction To The Case Study Area
The Minneapolis area has a population of 2,228,000, a land area of 1,192
square miles, and 10,301 mile roadway system. It is a Moderate nonattainment
area for CO. The State DOT, and both city and county level agencies have
permanent traffic data collection programs. The MPO, Metropolitan Council,
Twin Cities Area, does no data collection.
This case study is based on information gathered during meetings held during a
site visit made to St. Paul (11/18/96), and Minneapolis (11/19/96). Meetings
were held with staff of the Minnesota Department of Transportation (MNDOT),
Metropolitan Council of the Twin Cities (the region*s MPO), and the Minnesota
Department of Transportation, Traffic Management Center in order to learn more
about traffic data collection and use in the Minneapolis - St. Paul area. This
information was supplemented by documentation supplied by the participating
agencies, and information provided through the telephone interviews conducted
under the first phase of this project. All jurisdictions involved in traffic data
collection within the region were not contacted as part of this study.
The seven county metropolitan area is shown in Figure 3.5.
The Minnesota constitution sets aside a percentage of the revenue from gas
taxes and motor vehicle registration fees for local road programs. Funding is
allocated according to formulas established by law and administered by MNDOT
in partnership with the cities and counties. One basis of this allocation is traffic
data reported to MNDOT by the jurisdictions. The funds are distributed to the
individual cities and counties for use on eligible projects on municipal state aid
streets and county state aid highways.
3.3.2 Data Collection Program
3.3.2.1 Introduction - The seven county cooperative counting program is the
hallmark of the Minneapolis-St. Paul area*s traffic data collection program. The
Minnesota Department of Transportation, working with the Traffic Management
Center and District Traffic Engineers in the Metro District have established a
cooperative counting program with the metropolitan counties and municipalities.
This cooperative program was undertaken for efficiency, convenience and to
prevent duplication of vehicle counts. Special counts are also taken as the need
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is identified. This work provides a data base for identifying trends, and
evaluating system performance.
In addition to the State DOT, both city and county level agencies have
permanent data collection programs. There are about 187 communities in the
area, about half of which collect traffic count data. The program descriptions
below do not cover all programs. The programs for the City of Minneapolis and
Ramsey County are representative of the programs in the metropolitan area.
Project resources did not allow for a comprehensive inventory of the programs of
all jurisdictions.
3.3.2.2 Type of Program - MNDOT - Using traffic data collected by the
department, the cities and the counties, MNDOT creates “The 7 County Flow
Map”. The Department also obtains data from the MNDOT TMC. The TMC
monitors about 175 miles of freeway and provides data from their operations.
These data are treated like that from a continuous count station.
The seven county metropolitan area count program is a cooperative counting
program involving MNDOT, Metropolitan District personnel, the Traffic
Management Center (which monitors and manages traffic on the metro area
freeways and major arterial highways), highway department staff from each of
the metropolitan counties, municipal engineers, and private consultants. The
Metro counting program has been in existence since 1972. The Metro district is
one of eight MNDOT districts.
Short-term counts are taken over a two year cycle at MNDOT-specified count
locations. These sites are a combination of historical locations and those
selected at the start of the program in order to fill in the gaps. The metropolitan
trunk highways and county state-aid system road counts are completed by the
end of the even years, while the municipal street system counts are completed
by the end of the odd years. Minneapolis, St. Paul, and some 70 other cities
provide data. MNDOT applies seasonal, and axle adjustment factors to the raw
data. Currently these factors are specific to the Metro area.
There are 52 pages in a detailed map series comprising “The 7 County Flow
Map”. These maps are now done by hand, but MNDOT is moving to a GIS in the
future. (Outside the Metro district, most maps are produced automatically.)
MNDOT has 81 continuous counters in the area, and also collects data at
another 8,400 sites on a two year cycle (48 hr. duration). MNDOT collects
vehicle classification data in the area using 6 continuous counters, and at
another 23 stations where classification data is collected manually on a two year
cycle (16 hr. duration). MNDOT also collects truck weight data in the area at 6
WIM sites.
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Annual average daily traffic (AADT) volumes are the measure of roadway use
commonly reported by MNDOT. These data are estimates of how many vehicles
are traveling in both directions on the state*s roadway segments during an
average, or typical, day of the year. These traffic volume data are derived from
three kinds of traffic counting activities. The first involves continuous traffic
counting devices; the second involves short-term counting devices with road
tubes; and the third activity involves either manual or portable automatic vehicle
classification. Information from these tasks is analyzed and combined to create
AADT volumes that are mapped, and distributed for use by MNDOT, county and
local highway departments, and area planning organizations, as well as the
general public.
MNDOT*s continuous traffic counters are located primarily on trunk highways
throughout the state. Traffic volumes are retrieved from these devices once or
twice a week. The data are then edited using a PC-based expert data editing
system to cull out bad data and check for equipment malfunctions. After the
data have been edited, they are ready to be used to create seasonal/day-ofweek adjustment factors for the short-term count data.
Short-term count data are collected primarily with equipment that senses vehicle
axles and records the axle count information on portable counters located at the
side of the roadway. Pneumatic road tubes are used to sense vehicle axles and
the axle data are stored on counters until traffic count personnel from the local
MNDOT district offices transmit the data to the Traffic Forecasting and Analysis
Section for entry into the PC-based traffic count database. District traffic count
personnel also can enter the data directly into the database.
After the short-term count data entered into the database, they are evaluated
against past AADT estimates and recounts are ordered when anomalous data
values (due to equipment malfunctions, for example) indicate the need for a
recount. The value of experience in data collection staff was noted in that the
recount rate on counts taken by “inexperienced” staff was found to exceed that
of “experienced” staff.
The short-term counts are factored by a database application with day of week
and seasonal adjustment data from the continuous count program as well as with
axle corrections from the vehicle classification program to generate adjusted
average daily traffic volumes for the roadway segments where counts have been
taken. At the end of the counting season, the short-term counts are evaluated
for spatial and temporal coherency and placed on draft traffic volume maps. The
draft maps are circulated to MNDOT district and/or county and municipal
engineers for feedback. Final traffic volume maps are then prepared and
distributed to MNDOT*s traffic volume data users.
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Traffic volume data are also entered into the Department*s Transportation
Information System (TIS) so that MNDOT safety analysts and pavement
engineers, for example, can have access to traffic information vital to their work.
The TIS data resides on a mainframe computer. It contains data on about 9000
locations statewide.
MNDOT TMC - The TMC collects data (speed and lane occupancy every five
minutes) at half mile intervals on the mainline freeways, and at every
exit/entrance ramp. They have 3000 detectors at 700 stations and 400 ramps
over the freeway system. Data from only 20-30 stations are provided for
planning purposes. The TMC has 2-3 years of data stored.
Ramsey County Public Works Department - The Ramsey County Public Works
Department also collects data at 250 sites on a two year cycle (48 hr. duration) ,
and conducts about 50 turning movement and 28 approach volume mechanical
counts/year on an “as needed” basis. The County conducts about 25 speed
data collection studies per year on an as needed basis. These are a mix of
mechanical counts and radar.
City of Minneapolis -The City of Minneapolis, Transportation Division collects
traffic volume data at 1200 sites on a two year cycle (48 hr. duration). The City
also conducts about 25 classification counts /year (using mechanical counters)
on an as needed basis.
Minneapolis also has started a neighborhood data collection program. This puts
planning money into hands of the neighborhood organizations, most of who hire
consultants to collect data on residential street systems that are generally
ignored by most traditional data collection programs.
3.3.2.3 Data Collection Equipment - Ramsey County has 12 counters which
collect both volume and speed data. Road tubes are used at 250 traffic volume
data collection sites and 25 speed data collection sites. They also retrieve count
data using their traffic signal system detectors.
The City of Minneapolis uses 35 counters to do volume counts. Road tubes are
used at the 1200 traffic volume data collection sites.
3.3.2.4 Data Collection Staff Levels - All state counts are done by MNDOT
district personnel. MNDOT estimated that consultants do about 1/3 of the
counts for the local jurisdictions with the remainder done by the jurisdictions* in
house staff.
Ramsey County has a permanent in house staff of 1.5 full time equivalents
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working on data collection. The City of Minneapolis also relies on permanent in
house staff for data collection. The following are full time equivalents: 1
administrative; 1.5 field; and 0.1 data processing.
3.3.2.5 Data Use - The reasons why each type of agency within the urban area
collected the kind of data that they did are indicated below.
The Minnesota DOT collects traffic count data, vehicle classification data, and
truck weight data for the following purposes:
HPMS input;
VMT estimates;
regional transportation planning models;
statewide transportation planning;
corridor planning;
county and municipal aid allocation;
roadway design geometrics;
structural pavement design;
pavement management;
ESAL factors;
traffic and ESAL forecasting.
Ramsey County collects traffic count data and travel time/speed data for local
traffic planning, and corridor planning.
The City of Minneapolis collects traffic count data and vehicle classification data
for local traffic planning.
3.3.2.6 Data Flows Within the Urban Area - Each individual interviewed as part
of the initial phase of the project was asked if their agency shared or pooled data
with other agencies within the urban area. They were also asked if the data were
provided informally or formally.
Informal exchange means that it was done as needed, on a case by case basis,
e.g. an individual in one agency calling an individual in another to see if they
had any recent data on a certain intersection or road segment. Formal
exchange involves the transfer of a comprehensive data set on a regular or
routine basis, e.g. each year, an agency provides other agencies within the area
with a copy of all the traffic data it collected during the past year.
MNDOT provides traffic count data to the MPO, counties and cities on a formal
basis. MNDOT receives data from the counties, cities and the Traffic
Management Center on a formal basis. The agency has no problems with the
current data sharing arrangements.
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Ramsey County provides traffic count data to MNDOT on a formal basis, and to
the MPO and the City on an informal basis. In turn the County receives traffic
count data from MNDOT and the City on a formal basis. The agency has no
problems with the current data sharing arrangements.
The City of Minneapolis exchanges traffic count data with the State DOT and the
County on a formal basis. The agency has no problems with the current data
sharing arrangements.
3.3.3 Issue Areas
The traffic monitoring program in the Minneapolis - St. Paul area should be of
interest because of the use of ATMS data for planning purposes; the degree of
interagency cooperation and coordination that has been achieved; and the role
of a lead agency in defining a comprehensive data set for the region, and
dividing up data collection responsibility among the jurisdictions. These are
discussed more fully below.
3.3.3.1 Institutional Arrangements - Inter Agency Coordination/Cooperation:
Under the seven county cooperative counting program, traffic counting is
conducted on a two year cycle by Metro district, county and municipal personnel.
The purpose of the traffic monitoring and evaluation program is to provide
appropriate traffic data as needed to determine annual average daily traffic on
trunk highways, county state aid highways, and municipal state aid streets to
indicate travel trends and patterns. Data is also used for analysis of
transportation caused air pollution and noise.
Counts are taken on all state trunk highways, county state aid highways,
municipal state aid streets, and at selected locations on city streets for
estimating vehicle miles traveled. Traffic volumes representing AADT are shown
on the 52 sheet series maps covering the seven-county Metropolitan Area and
individual municipal maps showing the volumes on the county and municipal
state aid system. Traffic volumes are also displayed in summary fashion on a
single metro traffic volume map.
This coordinated program is based on cooperation. The cities and counties are
not reimbursed by MNDOT for their counts, and there has not been a problem of
local jurisdictions refusing to provide data without compensation.
Moreover, while MNDOT*s county and municipal count program is used by the
State Aid Division as one of the tools for allocation of State highway funds for
local road programs, there is no legislative mandate regarding the reporting of
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traffic count data.
3.3.3.2 Use Of ATMS/Traffic Management Center Data For Planning - The
Traffic Management Center (TMC) is the communications and computer center
for managing traffic on the areas freeways. The TMC currently operates nearly
400 ramp meters. Ramp metering increases the number of vehicles the freeway
can carry.
MNDOT*s TMC has been in operation since 1974. The system started with 400
loop detectors, and now has 3000 detectors in total. Data is collected at 175
sites with loop detectors located in every lane. These are located every 1/2 mile
on freeways, and at exit/entrance ramps. About 5% of the detectors are out at
any given time, mostly due to scheduled highway reconstruction. The system
has 400 signal controllers. Each could serve up to 24 loops, but in fact each
only serves 7 or 8 loops.
Real time operating data is collected every 30 seconds. The data includes
volume, lane occupancy, and speed, which is calculated. At the end of each
day, the system data is processed, copied and archived. The system data is
stored on hard drive and optical disk. They have data on the system from
January 1994.
The traffic volume data for the metro traffic volume maps is sent electronically to
MNDOT*s Traffic Analysis and Forecast Unit in “ATR” format. The data is at 5
minute intervals - 24 hours/day. The data processing is done by the research
group of MNDOT*s Metro Division using software that was developed in house.
The TMC also plots this summary data for their own internal use. Figure 3.6
shows a sample freeway segment. The figures at each site indicate, in
descending order, AM peak volume, PM peak volume, and 24 hour volume.
The TMC has software, which was developed in house, to screen the data and
flag suspicious data (which helps detect malfunctions in the loop detectors). The
output of this process must be checked manually now, but the University of
Minnesota is currently working on a project to further automate this process.
Work is also underway to put their data into an “Oracle” database in order to
make it more user friendly and available for planning. This should be available
within 6 months to a year.
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A local software company developed a traffic map for use on the Internet, which
displays real time traffic conditions on area freeways . A sample display is
indicated in Figure 3.7. Incidents will also be going on the Internet in the future.
The TMC is also involved in a number of ongoing studies ; a study of the
coordination and integration of the freeway ramp metering system and the city
traffic signal systems (St. Paul and Minneapolis have computer controlled signal
systems.); a study of ramp meter delays; and a study on the maintenance of the
meters.
They are also involved in the Integrated Corridor Traffic Management Project, a
comprehensive program along the I-494 corridor designed to improve efficiency
of traffic movement throughout the corridor. This will involve linking the traffic
lights on the streets approaching the freeway ramps to the ramp meter system
and loop detectors.
3.3.3.3 Data Use - Input to Air Quality Models: The MPO does Air Quality
analyses for the region, although MNDOT will do “hot spot” intersection studies.
They use a model approach rather than a ground count approach. Local road
VMT is not considered3, but intrazonal estimates are used instead. The
available traffic data is adequate for modeling purposes. However, this data
must be adjusted since MNDOT provides AADT, while the MPO*s travel
forecasting models estimate travel on an Average Weekday Traffic (AWDT)
basis.
Input to HPMS: The traffic count data from the Metro area counting program
provides all the traffic count data needed, but these figures may have to be
adjusted in order to match HPMS segments. MNDOT gets almost all other
HPMS required data from its TIS.
Support of CMS: A CMS is only being done in the Metro area, with the MPO
having primary responsibility. Like the air quality analyses, a model approach
to estimating travel volumes is used rather than a ground count approach.
However, these traffic model results are sent to the jurisdictions for a check on
reasonableness.

3

In the regional traffic data collection program, only 7-8 counts are taken on local roads. These
are part of the HPMS sample.
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FIGURE 3.7 - DISPLAY OF REAL TIME TRAFFIC CONDITIONS
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The MPO uses a model rather than ground count approach because they feel
they have a “good” model based on their 1990 data collection and calibration
effort. In addition, they noted that the data needed to fully support the CMS,
such as peak hour traffic volumes, is not available in all cases. However, they
realize that the model results are becoming less valid with the passage of time.
Local Agency Needs: The MPO gets AADTs from MNDOT*s regional flow
maps. The map data is usually 2 years old when the MPO gets it, and there
currently is no electronic version of the data available. However, they noted
that they can get the latest available data from MNDOT if needed.
The MPO feels that they get adequate count data coverage for their model
calibration needs, although these AADTs have to be converted to AWDTs as
indicated above.
The MPO did their own peak-hour and vehicle classification counts at selected
screenlines for their 1990 Travel Behavior Inventory. This study is the source of
much of the data needed to adjust the MNDOT data.
The MPO also receives auto occupancy data from the TMC, who does do an
vehicle occupancy study every year at about 14 sites.
3.3.3.4 How Various Data Needs Fit Together In The Context Of The Overall
Data Collection Effort - The Minnesota Department of Transportation, working
with the Traffic Management Center and District Traffic Engineers in the Metro
District have established a cooperative counting program with the counties and
municipalities. This cooperative program was undertaken for efficiency,
convenience and to prevent duplication of vehicle counts. This work provides a
data base for identifying trends, and evaluating system performance.
The available count data have proved to be adequate and sufficient for the
needs of MNDOT, and the MPO in supporting required HPMS data submittals
and air quality analysis. With minor adjustments it has served the purposes of
the MPO in their model calibration efforts. Any deficiency in the current program
would seem to lie in its inability to provide some of the more detailed data
elements needed to support the region*s CMS.
3.3.3.5 Funding Sources/Mechanisms - MNDOT*s Metro area traffic
monitoring program is funded through a combination of federal and state dollars.
About 80 % of the money is federal PL and SPR funds.
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The source of the MPO*s funding is federal money plus local property taxes.
The MPO has taxing authority, since in addition to its “planning” functions it also
operates the regional transit and sewage disposal systems.
3.3.3.6 The Participants** View of Their Program**s Strengths and
Weaknesses - The agencies also provided an indication of what they felt were
the strongest and weakest points of their respective programs, or what they felt
that they did best and what they would do differently to improve their programs.
MNDOT - They recognized a need to automate the data editing process, and a
need for software to screen and edit count data which was not always provided
in a common, compatible format. Moreover, they felt that their WIM data has
more potential then currently utilized.
Metropolitan Council of the Twin Cities - They felt that the best feature of the
current data collection program was that they got all the data they needed on a
regular basis.
In an ideal world the MPO would prefer to have direct electronic access to the
detailed count data, since they sometimes need to work with more detailed
aspects of the data, like peak hour directionality. In addition they would prefer to
have more up to date data. There is also a timing issue. Specifically it was felt
that the availability of the latest MNDOT data barely met the deadlines required
for input to the TIP preparation processes.
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3.3.4 Further Information
Mr. George Cepress
Director, Traffic Forecast and Analysis Section
Office of Management Data Services
Minnesota Department of Transportation
95 John Ireland Boulevard MS - 450
St. Paul, MN 55155
Telephone: (612)-296-0217

Ms. Connie Kozlak
Metropolitan Council of the Twin Cities
Mears Park Centre
230 East Fifth Street
St. Paul, MN 55101-1634
Telephone:(612)-229-2720

Mr. Ron Dahl
Minnesota Department of Transportation
Traffic Management Center
1101 Fourth Ave. South
Minneapolis, MN 55404
Telephone:(612)-341-7269
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3.4 PORTLAND CASE STUDY
3.4.1 Introduction To The Case Study Area
The Portland area has a population of 1,329,000, a land area of 469 square
miles, and a 5,509 mile roadway system. It is now in attainment for both CO and
ozone. The State DOT, and both city and county level agencies have
permanent data collection programs. The MPO, Metro, does limited data
collection. Metro, the Portland Metropolitan Planning Organization is the directly
elected regional government and designated MPO for the Portland metropolitan
area. The organization covers three counties and 24 cities. The Portland
metropolitan area is shown in Figure 3.8.
This case study is based on information gathered during meetings held during a
site visit made to Portland on 11/20/96. Meetings were held with staff of the
Oregon Department of Transportation, Region 1; Portland Department of
Transportation, Bureau of Traffic Management; and the Metro Transportation
Department, Travel Forecasting Section, in order to learn more about traffic data
collection and use in the Portland area. This information was supplemented by
documentation supplied by the participating agencies, and information provided
through the telephone interviews conducted under the first phase of this project.
All jurisdictions involved in traffic data collection within the region were not
contacted as part of this study.
3.4.2 Data Collection Program
3.4.2.1 Introduction - While it does only limited data collection on its own, Metro
administers the regional count program. These count data are important to
Metro and the jurisdictions and are critical to the computer modeling and
planning process. Metro sends a list of locations to the jurisdictions requesting
traffic count data. There are currently five separate jurisdictions in the Portland
metro area which measure traffic flows along designated cutlines/screenlines
and submit copies of their data to Metro. These jurisdictions include the Oregon
Department of Transportation, the City of Portland, and the Counties of
Clackamas, Multnomah, and Washington.
The Oregon Department of Transportation*s, Region 1, the City of Portland*s
Office of Transportation (Bureau of Traffic Management), and Multnomah
County*s Transportation Division provided data on their programs as part of this
project*s initial phone interviews. ODOT Region 1, the City of Portland, and
Metro were involved in the site visit.
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The program descriptions that follow do not cover all programs. Project
resources did not allow for a comprehensive inventory of the programs of all
jurisdictions. In addition to the programs outlined below, traffic count data is
collected by the Counties of Clackamas and Washington in Oregon. The
Portland - Vancouver TMA (Transportation Management Area) also includes
Clark County, Washington. However, this study concentrated on programs in
Oregon, which contains Portland, the largest city in the region.
3.4.2.2 Type of Program - ODOT Region 1 - ODOT Region 1 collects data at
1200 sites per year on a 3 year cycle (the “statewide” program). All freeways in
Region 1 are counted every year. They also perform about 800 intersection
counts each year.
Region 1 does the actual counts, but the schedule for the HPMS counts and
“statewide counts” comes from ODOT Headquarters. The raw count data goes
to the state capitol, Salem, where the counts are tabulated. However, the
adjustment factors used are specific to the Portland area, not statewide factors.
Region 1 does hourly counts (48 hr. duration), but collects data at 15 minute
intervals for peak hours. These are all portable tube counts. Equipment is not
a problem. They count from March to October with 2 permanent in-house staff,
using consultants if they have an overload.
Counts are done geographically, roughly on a county by county basis, just to
distribute the workload. The MPO requested counts generally coincide with
counts they do on a 3 year cycle as part of the statewide program.
There are also about 20 permanent continuous count stations in the Portland
area. These are polled weekly. Region 1 collects this data directly, although
Headquarters also can access the sites via telemetry.
All data (HPMS, statewide count, freeway) is in electronic form, but it is not in a
consolidated data base.
Classification counts are done at 28 sites per year on a three year cycle for
HPMS. These are manual counts, and are done by consultants. ODOT does
about 12 classification counts /year for special studies.
Vehicle occupancy studies are now done only for special studies such as the
Westside Corridor, but in the future, these will have to be done on a regular
basis in support of the CMS.
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Multnomah County - Multnomah County collects traffic volume data at 200
stations per year (24 hour duration). They also conduct about 25 manual turning
movement counts, and about 50 other mechanical counts per year as needed.
In addition they conduct about 25 speed sample studies per year on an as
needed basis.
City of Portland - The City of Portland collects traffic count data at 50 continuous
count stations. They also collect data at 120 stations on a two year cycle (24
hour duration). In addition they conduct about 300 manual turning movement
counts per year and 2000 mechanical counts per year as needed. About 85% of
their counts are done as special studies.
They also conduct about 13 manual and 37 mechanical vehicle classification
counts per year as needed, and about 2000 speed studies per year on request.
They collect vehicle occupancy data at 4 stations every 3 months and conduct
about 15 other occupancy studies per year on an as needed basis. All traffic
data goes into their database.
The City does 120 counts every 2 years for Metro. They do cordon counts
around the City every year opposite the Metro count requirement. They collect
data at 97 intersections for the City*s “CMS”. This is their Traffic System
Performance Evaluation (TSPE). They will also be doing travel time studies
every 3-4 years using GPS as part of the TSPE. (This was only done once so
far.) The TSPE also calls for an occupancy study every 3-4 years.
They have 4 people doing counts full time, year round. Their data collection
program is operating at capacity now, but they could hire more people if the
additional funding was available.
Metro - There are currently five separate jurisdictions in the Portland metro area
which measure traffic flows along designated cutlines/screenlines and submit
copies of their data to Metro, every two years, as part of the regional count
program. Metro has requested that each agency report traffic count totals at
certain locations to avoid both overlaps and gaps in gathering and reporting
data. Further, Metro asks each organization to collect data in the spring or fall of
the year (preferably either in the month of May or October) so as to obtain what
is believed to be the most typical auto counts, and to summarize information by
the hour, by direction of travel, and by average weekday (AWD) totals.
Data for cutlines and screenlines are tabulated for 24-hour periods. Cutlines
may be defined as artificial lines or boundaries which intercept major traffic flows
along selected axes. Screenlines are located along physical barriers. These
chosen traffic data collection points are established to measure the major travel
flows into and out of a central area, or between suburban and downtown, or
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suburban and outlying commercial areas. Metro has designated 52 cutlines and
screenlines within the Portland metropolitan area.
The count location data are used to calibrate the regional transportation
planning model. Metro has requested count data at 386 points from 1986 on.
The count data is for 15 minute intervals in the peak periods, hourly the rest of
the day. All conventional counts are 24 hr. duration. Table 3.7 shows an
example of the available data.
The data is currently in a “Lotus type” spreadsheet format. There are plans to
transfer the information to a relational database. Data may be accessible to all
jurisdictions via the relational database in the future.
While there are some variations among data collecting agencies, overall they
count traffic on a 24 hour basis in order to obtain an average weekday (AWD)
total per location. Some agencies collect 15 - minute peak - period information
at different times than others, which may hinder comparisons. The methods for
collecting data used by the various agencies includes automatic counting
devices (pneumatic hoses and inductive loops) at permanent record location
points, as well as individuals who collected information manually. Metro gets
about 60% of what they ask for on average, although this varies widely. Metro
noted that the jurisdictions try their best, but that budgets do not allow them to do
all that the MPO asks.
In addition to the cutline program, Metro does receive some data from various
“special studies” conducted by the jurisdictions.
Metro will soon be getting vehicle classification counts at 44 locations to
supplement the count data. (They have a need for data on trucks for
development of truck freight models.) Count locations were selected by a
committee of the region*s traffic experts. A consultant working for ODOT is now
completing the counts. Additionally, Metro uses vehicle classification data from
the state*s submittal to the Highway Performance Monitoring System (HPMS).
Counts from approximately 100 HPMS locations are utilized.
3.4.2.3 Data Collection Equipment - Ten of ODOT*s traffic count stations have
permanently installed loops. Vehicle classification data is also collected at these
stations. Traffic count data is collected at all other stations with road tubes.
Multnomah County collects traffic count data with road tubes at the 200 stations
monitored under their permanent program.
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The City of Portland collects data at 50 sites having permanent loops. Data at
all other sites is collected using road tubes. They also have 6 video units for
occupancy studies.
3.4.2.4 Data Collection Staff Levels - ODOT relies on a mix of permanent in
house staff (0.5 administrative, 0.5 data processing and 4.5 field) and temporary
contractor staff (7.5 field). Multnomah County has a permanent in house staff of
0.5 full time equivalents working on data collection. The City of Portland has a
mix of permanent (2 field and 2 data processing) and temporary in house staff (1
data processing) for data collection.
3.4.2.5 Data Use - The reasons why each type of agency within the urban area
collected the types of data that they did are indicated below.
ODOT collects traffic count data, vehicle classification data, travel time/speed
data, and vehicle occupancy data for the following purposes:
HPMS input;
VMT estimates;
CMS programs;
regional transportation planning models;
statewide transportation planning;
corridor planning;
major investment studies;
environmental planning;
other - freight intermodal planning.
Multnomah County collects traffic count data for local traffic planning.
The City of Portland collects traffic count data, vehicle classification data, travel
time/speed data, and vehicle occupancy data for local traffic planning, and
environmental planning.
Metro has recently begun to collect some vehicle classification data for its truck
modeling effort, but generally gathers data collected by other agencies for its
traffic model of the region.
3.4.2.6 Data Flows Within the Urban Area - Each individual interviewed as part
of the initial phase of the project was asked if their agency shared or pooled data
with other agencies within the urban area. They were also asked if the data were
provided informally or formally.
Informal exchange means that it was done as needed, on a case by case basis,
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e.g. an individual in one agency calling an individual in another to see if they
had any recent data on a certain intersection or road segment. Formal
exchange involves the transfer of a comprehensive data set on a regular or
routine basis, e.g. each year, an agency provides other agencies within the area
with a copy of all the traffic data it collected during the past year.
ODOT provides count and occupancy data to the counties and cities on an
informal basis, and receives count data from the City, counties and consultants
on an informal basis. The agency has no problems with the current data sharing
arrangements.
Multnomah County exchanges data with the City and consultants on an informal
basis, and data exchange with the MPO is on a formal basis and an informal
basis. The agency has no problems with the current data sharing arrangements.
The City of Portland provides data to ODOT and to consultants on an informal
basis, while data is provided to the MPO on both a formal and informal basis.
The agency has no problems with the current data sharing arrangements.
3.4.3 Issue Areas
The traffic monitoring program in the Portland area should be of interest
because of the interagency cooperation and coordination that has been
achieved; and the role of a lead agency in dividing up data collection
responsibility among the jurisdictions. These are discussed more fully below.
3.4.3.1 Institutional Arrangements - Inter Agency Coordination/Cooperation
- While it does only limited data collection on its own, Metro administers the
regional count program. These count data are important to Metro and the
jurisdictions and are critical to the computer modeling and planning process.
There are currently five separate jurisdictions in the Portland metro area which
measure traffic flows along designated cutlines/screenlines and submit copies of
their data to Metro. Metro sends a list of locations to the jurisdictions at which
they collect traffic count data. These five agencies are: The City of Portland,
ODOT, and the Counties of Clackamus, Multnomah, and Washington.
Metro developed the regional travel demand model, but the jurisdictions can
access the model and do their own analysis. ODOT, Tri-Met, and the three
counties, the City of Gresham, and the City of Portland have modem
connections to the transportation planning EMME/2 database. These
jurisdictions are able to use the software as a remote workstation. Metro
provides training to the jurisdictional staff regarding the use of the EMME/2
Transportation Planning Package, the theory of travel demand modeling, and
computer network simulation analysis. The jurisdictions perform studies to
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determine development, transportation policy and infrastructure impacts.
This is a selling point for cooperative data collection, i.e., the model is only as
good as the data used to calibrate it. Data is the key to model validation, and
the model*s outputs are the basis of investment decisions.
The cooperative approach has worked to date, but this may be changing.
“Measure 50”, a statewide ballot measure, cut back local property taxes. This
may impact traffic counts at the local level. The City of Portland indicated that
they now provide data to the MPO free of charge, but that this might have to
change in the future.
3.4.3.2 Use Of ATMS/Traffic Management Center Data For Planning - Both
ODOT and the City of Portland have ATMS type systems in place now, but these
systems are not used to their full potential in terms of collecting traffic data.
ODOT currently collects count data at state controlled signals in the area.
ODOT controls the signals at the ends of ramps to/from freeways, while the City
controls signals on city streets. ODOT uses “WAPITI” software to produce traffic
volume reports from the signal system data.
ODOT also has a ramp metering system in place on the area*s freeways. They
will be implementing a system to collect data from the ramp meters and mainline
detectors (much like the system in Minneapolis) in the future. This should
coincide with the opening of their TMOC (Traffic Management & Operation
Center) within the year. ODOT*s TMOC will also have access to information on
the City*s signal control system. Recognizing the importance of functioning loop
detectors to quality data, ODOT has earmarked $800,000 per year toward loop
maintenance/replacement.
ODOT sees ATMS as a solution to the problem of declining staff levels and
increasing data needs i.e., automation to increase productivity, and the problem
of safety associated with data collection on urban highways.
The City of Portland also sees ATMS as way of data collection in the future.
They currently collect data from their traffic signal control system for planning as
needed, but not on a regular or systematic basis. While the system software can
produce reports of traffic count data, the count “data” can not be easily extracted
from the reports and converted into a data file. In addition about 10% of the
City*s loops are out at any given time, which, in their minds, casts some doubt
on the quality of the data.
About 450 of the City*s 930 signals are presently connected to the system.
However, the system currently only collects and saves data at 20 locations. The
data is saved for one week. The system uses JHK 2000 software.
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Metro would like to see a system where the loop detector data could be
downloaded to their data base directly. However, they feel that they will need
additional funding, and institutional consensus to get to tap into the ODOT/City
of Portland ATMS data.
3.4.3.3 Data Use - Input to Air Quality Models: Metro does the air quality
analysis for the region, working in conjunction with the Oregon Department of
Environmental Quality (DEQ). There is no ODOT work in this area. Metro uses
model based VMT and speed estimates, rather than those based on ground
counts. However, the integrity of the model data is ensured through a validation
process.
Input to HPMS: ODOT Region 1 only collects the traffic count data, while
ODOT in Salem prepares the rest of the HPMS submittal. Traffic counting on
local roads is only done for the HPMS sample.
Support of CMS: Metro will be using a simulation based approach for their
CMS. The proposed CMS will require the following data from the jurisdictions
collected on a three year cycle: traffic volume, by hour; roadway capacity,
vehicle occupancy; average vehicle speeds; and travel times on selected routes.
ODOT has indicated that the requested traffic count data would probably not
present a problem, since generally they are collecting the required data already.
However, the travel time data, which is not currently collected, may present a
problem.
The CMS for Metro requires additional data collection on the part of the City,
primarily additional volume counts, and speed data which is presently not
collected at the specified locations. The City feels that the additional data
collection burden is such that they may have to start charging the MPO for this
extra data collection in the future.
The City has its own version of a CMS in place now. This is their Traffic System
Performance Evaluation (TSPE). Legislation such as the Oregon Transportation
Planning Rule (TPR) and the Intermodal Surface Transportation Efficiency Act
(ISTEA) has promoted or required the development of programs that have
quantified goals and a means for monitoring those goals. These new programs
include the state-mandated Transportation System Plan (TSP), the ISTEAmandated Congestion Management System (CMS), and the City of Portland*s
Street System Operations Plan.
The TSPE was undertaken to identify and develop indicators that can be used to
monitor traffic system performance, as required by these programs. The TSPE
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gives the City of Portland a tool to identify current areas of operational
deficiency and provide a baseline for future performance monitoring. It is
envisioned as an ongoing evaluation program that will be implemented
periodically (every three years). The TSPE includes five performance indicators:
District Accessibility, Street Auto User Characteristics, Travel Time, Traffic Flow,
and Multimodal Service Level.
3.4.3.4 How Various Data Needs Fit Together In The Context Of The Overall
Data Collection Effort - Metro*s regional count program was designed to
support their model calibration needs and VMT estimation process. The
available count data has proved to be adequate and sufficient for the needs of
ODOT and the MPO in supporting required HPMS data submittals, air quality
analyses, and to a certain extent, the traffic volume measures of the region*s
CMS. The major deficiency in the current program would seem to lie in its
inability to provide the travel time measures proposed for use in the CMS.
The MPO is perceived as the regional data clearinghouse. For example, the
MPO supports the City of Portland by providing them with “regional” data from
neighboring counties. While there currently is no regional traffic data base,
some data is exchanged electronically. A regional traffic data base, accessible
to the jurisdictions, is under development.
ODOT will implement the management systems proposed under ISTEA. They
already had pavement and bridge management systems before ISTEA, and they
still plan on implementing the safety, transit, and intermodal management
systems even though these are no longer mandatory. All management systems
are being done out of ODOT Headquarters in Salem.
3.4.3.5 Funding Sources/Mechanisms - The City of Portland*s traffic data
collection programs are funded as part of the City*s transportation fund.
Sources of revenue are gasoline taxes from the State, parking meters and
tickets. In addition, the City will begin selling computer time to Multnomah
County in order to operate the County*s traffic signal system.
About 60% of the funding for the MPO*s Transportation System Monitoring
Program is federal money (PL, STP, and Section 8). The remainder is provided
by ODOT, Tri-Met (the region*s transit agency), and Metro itself.
The member cities and counties also pay voluntary dues to the MPO, but this
supports the MPO*s technical assistance program. The purpose of this
program is to provide technical support to the cities and counties of the region in
terms of staff support to obtain data or evaluate a particular transportation
problem; computer usage; and staff training.
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3.4.3.6 The Participants** View of Their Program**s Strengths and
Weaknesses - The agencies also provided an indication of what they felt were
the strongest and weakest points of their respective programs, or what they felt
that they did best and what they would do differently to improve their programs.
ODOT - They would like to go to automated data collection, i.e., more
permanently installed loops, or increased use of video cameras for traffic
counting. They saw the collection of data on urban freeway ramps as a real
problem in terms of logistics and safety, and the lack of data for freeway links as
deficiencies of their current program.
In their case, the money is available for data collection, but not the people. They
have lost half their field staff. While they have tried to increase productivity with
better equipment, they have had to go to contractors, and temporary staff in
order to keep up with their work load.
City of Portland - They felt that their staff had done a good job at the nuts and
bolts of data collection and in getting data that people need. Managing the data,
and making data available and accessible to users was seen as the real
problem.
They indicated that they could use help in equipment evaluation, since they
have had problems with speed and classification equipment. They have also
had a problem in taking data from various brands of counters and converting the
data to a common format. They have developed software to do this on their
own.
Metro - Given limited resources at all of the agencies involved, the MPO feels
lucky to have cooperative data sharing. Everybody is seen as willing to help
each other out as best they can, but the MPO felt that they must constantly sell
the importance of data, and the data collection process.
Metro felt that the quality of data has suffered somewhat due to various agency
staff cuts, and the need to contract out data collection. The MPO believes that
quality of data is of the utmost importance, and if given the choice would prefer
to see less quantity (i.e., locations) and more quality.
The MPO sees a need for getting all traffic data into a common electronic format,
and for a uniform GIS for the region. As an example, they noted that the City
has parking data in a GIS, but that the data was somewhat difficult to translate.
Vehicle classification equipment was also seen as a problem. They would like to
see the technology improved by either private sector efforts or government
sponsored research.
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3.4.4 Further Information
Mr. Dennis Mitchell
Regional Traffic Engineer
Oregon Department of Transportation, Region 1
123 NW Flanders
Portland, OR 97209
Telephone:(503)-731-8218

Mr. Tom Jensen
Portland Department of Transportation
Bureau of Traffic Management
1120 SW 5th Avenue
Portland, OR 97204
Telephone:(503)-823-5211
Mr. Dick Walker
Travel Forecasting Manager
Metro
600 Northeast Grand Avenue
Portland, OR 97232-2736
Telephone: (503)-797-1765
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APPENDIX A - GLOSSARY

AADT (Annual Average Daily Traffic)
The estimate of typical daily traffic on a road segment for all days of the week,
Sunday through Saturday, over the period of one year.
ADT (Average Daily Traffic)
The total traffic volume during a given time period (more than a day and less
than a year) divided by the number of days in that time period.
ATMS (Advanced Traffic Management System)
An array of human, hardware, and software components designed to monitor,
control and manage traffic on streets and highways. This includes those used
for surveillance and control of traffic on freeways and arterials, detection of
roadway traffic flow and incidents, and communication with vehicles, traffic
management centers, and organizations responsible for traffic management.
ATR (Automatic Traffic Recorder)
A device that records the continuous passage of vehicles across a given section
of roadway by hours of the day, days of the week or months of the year.
ATR Counts
Base traffic counts recorded at an automatic traffic recorder.
AVC (Automatic Vehicle Classifier)
A device that works in conjunction with computerized electronic equipment that
counts and classifies vehicles by type and axle configuration.

A-1

Axle Correction Factor
The factor developed to adjust vehicle axle sensor base data for the incidence of
vehicles with more than two axles, or the estimate of total axles based on
automatic vehicle classification data divided by the total number of vehicles
counted.
Base Count
A traffic count that has not been adjusted for axle factors (effects of trucks) or
seasonal (day-of-week/month-of-the-year) effects.
Base Data
The unedited and unadjusted measurements of traffic volume, vehicle
classification, and vehicle or axle weight.
Clean Air Act Amendments of 1990 (CAAA)
Legislation authorizing the Environmental Protection Agency (EPA) to establish
and implement rules, which among other topics concerns mobile pollutant
emission sources which affect air quality.
Congestion Mitigation/Air Quality Improvement Program (CMAQ)
A funding program for projects that contribute to the attainment of a National
Ambient Air Quality Standard or are included in a State Implementation Plan
pursuant to the Clean Air Act of 1990.
Congestion Management System (CMS)
A systematic process that provides information for decision makers on
transportation system performance and alternative strategies to alleviate
congestion and enhance the mobility of persons and goods.
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Count
The data collected as a result of measuring and recording traffic characteristics
such as vehicle volume, classification, speed, weight, or a combination of these
characteristics.
Count Period
The beginning and ending date and time of traffic characteristic measurement.
Count Type
The traffic characteristic being measured, the measurement device, and time
period.
Coverage Count
A traffic count taken as part of the requirement for system-level estimates of
traffic. The count is typically short-term, and may be volume, classification, or
Weigh-in-Motion.
Duration
The time period over which traffic is monitored, e.g., 48 hours.
DVMT (Daily Vehicle Miles Traveled)
Annual Average Daily Traffic on a road segment, expressed as AADT, multiplied
by the length of the road segment.
ESAL (Equivalent Single Axle Load)
Summation of equivalent 18,000-pound single axle loads used to combine mixed
traffic to design traffic for the design period.
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Frequency
The cycle over which traffic data is collected at a location, e.g., once every 3
years.
Functional Classification
The grouping of streets and highways into classes, or systems, according to the
character of service they are intended to provide. The recognition that individual
roads do not serve travel independently and most travel involves movement
through a network of roads is basic to functional classification.
GIS (Geographic Information System)
A method of storing, analyzing, and displaying spatial data.
HPMS (Highway Performance Monitoring System)
A federally mandated data reporting system for all roads except local.
Incident Management
A systematic approach to reduce non-recurring congestion by increased incident
detection, response, and clearance; driver information systems; construction
management; and traffic management.
Intelligent Transportation System (ITS)
A system that employs electronics, communications, and/or information
processing to improve the efficiency of surface transportation operations and
provide real-time information about travel options.
Intersection Counts
Traffic counts taken at an intersection, either manually or with counters, to study
the flow of vehicles through the intersection. Generally, straight movements are
recorded with counters, and turning movements are either taken manually or in
combination with counters.

A-4

Loop Detector
A detector that senses changes in inductance, of its inductive loop sensor,
caused by the passage or presence of a vehicle near the sensor.
Manual Counts
Measurement of traffic characteristics based on human observation, which may
or may not be electronically recorded.
Mechanical Counts
Measurement of traffic characteristics by sensors and electronic recording of the
measurements, independent of human observations.
MPO (Metropolitan Planning Organization)
Regional agency responsible for urbanized area transportation planning.
NHS (National Highway System)
A designated system of highways of National Significance mandated under the
Intermodal Surface Transportation Efficiency Act of 1991. The purpose of the
NHS is to provide an interconnected system of principal arterial routes to serve
major population centers, airports and public transportation facilities, to meet
national defense requirements and to serve interstate and interregional travel.
Peak Period
The highest period of traffic flow during the a.m. and p.m. time period.
Permanent Count Stations
ATRs that are permanently placed at specific locations throughout the region to
record the distribution and variation of traffic flow by hours of the day, days of
the week, and months of the year from year to year.
PL ( Planning)
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FHWA planning and research funding program. Metropolitan planning funds
(the 1 percent funds authorized under 23 U.S.C. 104(f) to carry out the
provisions of 23 U.S.C. 134(a)).
Project-Related Count
A traffic count taken to support a roadway or bridge project.
Seasonal Factors
Parameters used to adjust base counts which consider travel behavior
fluctuations by day of the week and month of the year.
SHRP (Strategic Highway Research Program)
A five year program for pavement and operations research funded by Congress
and managed through the National Academy of Sciences. One of the four
research areas, long-term Pavement Performance, is planned as a 20-year
program.
Special Count
A traffic count taken to respond to a request for traffic information, not included
as part of the coverage or project-related count plan.
Special Purpose Count
A traffic count taken for the specific purpose of better understanding traffic flow
characteristics at predetermined sections of roadway. These may include
studying the effects of traffic accidents, roadway closures or traffic re-routing.
SPR (State Planning and Research)
FHWA planning and research funding program. State planning and research
funds (the 2 percent funds authorized under 23 U.S.C. 307(c)(1)).
STP (Surface Transportation Program)
FHWA planning and research funding program. Surface transportation program
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funds authorized under 23 U.S.C. 104(b)(3) used for highway and transit
research and development and technology transfer programs, surface
transportation planning programs, or development and establishment of
management systems under 23 U.S.C. 303.
TMA (Transportation Management Area)
An urbanized area with a population greater than 200,000. These were
designated as a result of ISTEA.
TMC (Traffic Management Center)
Also known as Traffic Operations Center, it serves as the nerve center for a
traffic management system. Data on traffic conditions collected in real time by
any of a variety of means is transmitted to the TMC where traffic engineers,
assisted by computer, monitor traffic flow and respond to congestion in a variety
of ways, such as adjustments to traffic signal timing, transmitting information on
current conditions to motorists via changeable message signs, etc.
Traffic Monitoring Guide (TMG)
Document that provides FHWA*s recommended approach to the monitoring of
traffic characteristics. The guide provides direction for persons interested in
conducting a statistically based monitoring of traffic counting, vehicle
classification, and truck weighing.
Traffic Monitoring System for Highways (TMS/H)
A systematic process for the collection, analysis, summary, and retention of
highway related person and vehicular traffic data, on public highways and
streets.
Traffic Program
The collection, editing, summarization, reporting and analysis of traffic volume,
classification and weight data.
Travel Time
The amount of time a vehicle spends traversing a route or route segment.
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Average speed can be computed by taking the length of the highway or street
segment under consideration and dividing it by the average travel time for that
segment.
Vehicle Classification
The measurement, summarization and reporting of traffic volume by vehicle type
and axle configuration.
Vehicle Occupancy
The average number of people traveling in vehicles on a given roadway, within a
given geographical area, etc.
VMT (Vehicle Miles Traveled)
Average Sunday through Saturday vehicle movement on a specific road
segment multiplied by the length of the road segment, reported in the form of
daily and annual VMT.
WIM (Weigh-in-Motion)
The process of estimating a moving vehicle*s static gross weight and the portion
of that weight that is carried by each wheel, axle, or axle group or combination
thereof, by measurement and analysis of dynamic forces applied by its tires to a
measuring device.
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APPENDIX C - CASE STUDY PARTICIPANTS
PHILADELPHIA
Delaware Valley Regional Planning Commission
John Burger
Bob Murray
Taghi Ozbeki
Mario Stegossi
Thabet Zakaria

(215)-592-1800
(215)-592-1800
(215)-592-1800
(215)-592-1800
(215)-592-1800

New Jersey Department of Transportation
Jim Carl
George W. Kuziw
Lou Whiteley

(609)-530-3510
(609)-530-3522
(609)-530-3501

Pennsylvania Department of Transportation
Joe McGinnes
David Ori
Larry Shifflet

(717)-787-3200
(717)-772-2736
(717)-787-3245

TAMPA - ST. PETERSBURG - CLEARWATER
Florida Department of Transportation, District Seven
William C. Gardner
Charles Gray
Donald Scott

(813) 975-4834
(813) 975-6439
(813) 975-6444

Hillsborough County Florida, Traffic Engineering
John Vanacore

(813) 272-5912

Hillsborough County Metropolitan Planning Organization
Joe Zambito

(813) 272-5940
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Pinellas County Metropolitan Planning Organization
Gina Goodwin
Marc Hanger
Ramon Solis
Sarah Ward

(813) 464-4751
(813) 464-4751
(813) 464-4751
(813) 464-4751

City of Clearwater, Traffic Engineering Department
Don Andrus

(813) 562-4747 ext. 4770

MINNEAPOLIS - ST. PAUL
Minnesota Department of Transportation
George Cepress
Dudley Gjersvig
Bill Martins
Dick Murray
Mel Roseen
Warren Seavey Jr.

(612)-296-0217
(612)-296-1664
(612)-296-1664
(612)-296-1661
(612)-725-2373
(612)-296-1659

Metropolitan Council of the Twin Cities
Mark Filipi
Connie Kozlak
Kevin Roggenbuck

(612)-229-2725
(612)-229-2720
(612)-229-2728

Minnesota Department of Transportation, Traffic Management Center
Ron Dahl

(612)-341-7269

PORTLAND
Oregon Department of Transportation, Region 1
Lee Gunderson
Dennis Mitchell
John Whitehead

(503)-731-8206
(503)-731-8218
(503)-731-8211
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City of Portland, Office of Transportation, Bureau of Traffic Management
Robert Burchfield
Tom Jensen
Jamie Throckmorton

(503)-823-5175
(503)-823-5211
(503)-823-5152

Metro
David Horowitz
Dick Walker

(503)-797-1769
(503)-797-1765
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