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DEVELOPMENT OF A TRANSPORTATION DATA CENTER
DRAFT FINAL REPORT — DATA CENTER ALTERNATIVES

The Intermodal Surface Transportation Act of 1991 {ISTEA) brought a new
perspecuve to the work of state departments of transportatien. It increased eimnphasis on
integrating the planning for and operation of intermodal facilities o enhance the
movement of goods and people. 1ts intent 1s to provide the most cost eiffective and
reliabic transportation system capable of meeting the needs of each state. This shift in
emphasis also requires data to be collected and integrated to perform intermodal analyses.

Currently, the primary data collection emphasis of the Washington State
Department of Transportation t WSDOT? is highway-related information. Although data
are coliected on the state’s ferry system, according 10 state statutes, the ferry routes are
considered links in the state highway system. While various service centers and divisions
within the Department coilect data on non-highway subjects (statewide transit
iformation. general aviation use. and others), for the most part. these estimates are
summary statistics collected by operating authorities or jurisdictions that these
jurisdictions submit to WSDOT for review. Despite these other data sources, it is
apparent that many of the data neceded for ISTEA functions are currently not collected by
or subrnutted o WSDOT,

WSDOT's Transportation Data Office (TDOV has been charged with improving
the Department’s access 1o the data necessary for statewide intermodal and policy
planning analyses that WSDOT will conduct. This report describes alternative
approaches o obtaining the data necded, as well as several alternative structures for

providing WSDOT und other public agency staff access to this information.

DATA NEEDS

Essentially. the new ISTEA regulations encourage state DOT's to naprove

passenger and freight mobiintv by involving themselves in all modes of ransporation.

Pita Conrer Aberantes ] July 251994



This new philosophy allows the Department to look at ALL aspects of ALL modes of
fransportation. While this idea makes perfect sense from a ransportation management
standpoint, it will create significant difficulty in the collection, storage. analysis. and
reporting of information. Essentally, this creates an infinite need for data to answer an
infinite number of potential questions.

For example, the Department might be faced with the abandonment of a small rail
line. The Department would want to examine the costs of allowing the freight currently
moved on that line to move by truck (ie.. the increased pavement deterioration caused by
those trucksy and compare them to the cost of the subsidv needed to keep the rail line.
Once the decision has been made to subsidize the rai] line. the Department mi ght want to
track the expenses of the rail road operating that line to ensure that the funding subsidy
was being appropriately utilized. Thus, the Department could end up needing access to
detailed operating information from the private rail service providers.

While this is an extreme example, it illustrates the degree of difficulty associated
with determining the “data needs™ of the Department. The reality is that these needs will
change according 1o the analyses that are Important at any given time. That is, as policy
issues arise. information will be needed to describe the impacts of specific policy
decisions. as well as the potential impacis of alternative policies.

Given the breadth of potential information needs, the “data needs” of the
Department are best summarized in broad terms. rather than as detailed variables. At the
very least, the Department (or the state) must be able to monitor the rudiments of each of

the basic transportation modes for both freight and passenger travel. These modes

include:
. highways (including cars, buses. and trucks)
. rail roads
. aur travel
. waterborne travel
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. non-motorized transport,

The importance of these modes varies with the degree of interest the state has in
cuch mode. and this degree of interest is expected to change over time. Highwav travel
cars, buses. and trucks) will always be of significant interest to the state because a large
portion of the state budget is spent on roadway construction, repair, and operation. The
remaining modes will grow in importance as state government interest in them grows,
both because they can be used in place of increased highway expenditures and because
high quahity wransportation faciiities can improve the economic well being of the state.

Summary of State Data Needs

The state should have access to basic information that describes the status of each
mode of transportation. At a4 minimem, this means the ability to describe basic auributes
of these modes. The Transportation Research Board divides these basic auributes into

four categories:

. supply

. demand

. performance
. impacts,

The first two of these categories are most important for general. state-level. palicy
decision making. The third and fourth calegories are most important to the providers
toperators; of each mode of travel. although data in these categories may also be usefu] at
the state level.

Supply

Transportation supply describes the avalability of transportation services. It is
parucularly usetul at the state fevel in that it describes the alternatve methods by which
‘reight and passenger movement can tuke place: the amount ol that movement that is
possiole: the firms. agencies. and groups that provide that movement: and the avadability

0f IANSpoIation services o various rOUpDS Or users.

ot



Variables that deseribe the supply of transportation modes mclude such items as
the following:
. an inventory of the physical transportation system (miles of road, number
and type of planes;
. the physical condition of those facilities tpavement serviceability rating,
age of facilities, mamenance expenditures per unit of system)
. the capacity available via that mode of transportation (tons or car loads per
unit of time, passengers per hour)
. the cost or fee structure for using the system
» the suppliers or providers of those transportation services.
Demand
Demand describes the actual use of the transportation supply. It describes the
type and extent of services being used and, 1o a certain degree. illustrates the acceptability
of the existing service 1o travelers. When used in conjunction with information on the
available supply of transportation, demand variables also describe the ability of a
transportation mode to carry additional traffic (freight or passenger) and to adapt to
growing or changing needs for service. When tracked over time. demand variables also
lustrate trends occurring in transportation and provide insight into future needs for
transportation services.
Demand variables that are particularly useful at the state level for each mode of

travel include the following:

* dcuvity levels ttraffic counts, arrvals/departures. tonnage)
. flows {origins/destinations, number of transters. intermodal connections)
. user characteristics: (passcnger demographics: freight characteristics such

as bulk, density. shipment sizes. containerization. hazardous materiai

content).



Performance

Performance information 1s most important to the vperator of the transportation
service. However, it can also be used to compare alternative services. either within the
same mode or between modes. In this manner, it can be quite useful for answering
specific poticy questions at the state level.

Performance information describes how effectively und efficicntly a
transportation service is operating. It highlights the service areas that need improvement.
{t can also often provide both qualitative and quantitative descriptors of transporiation
service that illustrate how well specific goals or objectives are being met.

Performance variables tend to fall within the following categories:

. service delivery (level of service such as freguency of service or travel
time between specific points, efficiency measures such as joad factors, and
quality measures such as on-time performance}

. safety and personal security (number and severity of accidents, accident
rates by category

. access and delivery (market share, the percentage of the market to which
the service 1s avarlable)

. COStto provide the service {per unit and per riph.

Impacts

The {inal category of basic information igcludes measurements of the impacts
cach transportation mode has on the state. These impacts can be physical, economic. and
strategic. Many ot these smpacts are difficult to quantify, but the anticipated impacts of
changes to the transportation system are often of primary importance to siate level
decision makers.

The tvpes of variables used to measure andior report the impacts of transportation

systems include the tollowing:

LA



. environmenta! quality and land use {tons of air pollutant emissions by
vehicles; effects of transportation svstems on wetlands and other water
sources: the size. extent, and cost of hazardous material spills)

. energy use (type of energy source: energy use per mile of travel, per

passenger, or per ton of specific commodity)

. CCONOMIC &Civity ttourism receipts, distribution costs in relation (o retail
prices)
. nauonal security {condition and capacity of commercial transport facilities

and special military needs).

The ISTEA legislation requires WSDOT to construct, maintain. and utilize six
Management systems. Fach management system is intended to cover a minimum of all
the facilities that recetve federal aid in the state {some cover more than federal aid

facilities). These six systems include

. pavement management
. bridge management

. highway safety management

. tratfic congesuon management

. public transportation facilities and equipment management

. intermodal transportation facilities and systems management.

The federal rules and reguiations for the management systems. interpreted in their
obroadest context. could require extensive and cxpensive data coilection and analysis
systems. WSDOT, and most other state departments of transportation, have taken a much
narrower approach to the implementation of the management systems.

WSDOT's approach has been to use existing systems (including data collection,
analysis, reporting, and decision making) to meet the federal requirements wherever

possible. This has included lormalizing several data collection. analvsis. and dectsion-
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making procedures that have been informatlv undertaken for several vears. It has also
included the creation of a formal submiital and (in some cases) review process so that
WSDOT can obtain management system information from cities and counties, transit
agencies, and other transponation system operators that are included in the management
system structure.

The organizational resull. from a data collection standpoint. has been that each of
the six management systems has been assigned to a specific “aroup” or “office” within
the Depariment. (For example. the pavement management svstem is the responsibility of
the Materials Lab.) That group is responsible for formalizing its management system and

deciding on the following:

. the data that WSDOT will coilect and the data that other agencies will
coliect
. the data that will be stored within a database at WSDOT and the data {or

results) that  transportation system operator will only submit as part of a
wrilten report or compliance latter to WSDOT

. the analyses that WSDOT staff wiil perform (or direction)

. how the management system will fit within the WSDOT prozrammung and

prioritization procedures

. the output of the management system (both for state-run facilities and for

all facilities in the state3.

The result of this process is that WSDOT's management systems are being
developed at minimum cost. under the guidance of the WSDOT stait and offices most
mterested in using the management svstems for the purposes intended by ISTEA. Thus.
better attention is being paid to the data collected. and strong feedback is being provided
when the data collection process is not providing reliable data. not providing sufficient
duta. or requiring 100 many resources for the benefit derived from the data coliection

effort.



In almost all cases, the management systerns that are initialy implemented will
not contamn afl of the data that users would like to have collected. This is particuiarly true
for the portions of the system that are off of the siate highway system. However. system
users do not have the funding available 1o collect addivional data. As a resuit. the systems
are designed by their users 1o collect the data deemed most important {and/or least costly)
with the funds that are available. [¥ better use for the available data collection funds are
identified. the WSDOT office in charge of that system is able to change the system's
design.,

Thus solutien for the design. control, and operation of the ISTEA management
systems also allows WSDOT to avoid one of the bigger problems associated with
centralized data coilection and analysis. That is, when the data collection effort is given
to a single organization, the cost (staffing und dollars) of the data collection effort 1S often
separated from both the data users and the funding source. Over time, this separation
often feads to a loss of fundin £ and/or support for the data collection activity and a lack of
responsiveness in the data collection activity to changing data needs. By concentrating
the responsibility for the management systems (including data collection) in the WSDOT
groups most likely to use that information, WSDOT has helped ensure that these systems
witl be managed to the benefit of the Department. These systems are also likely to evolve
in i manner that reflects their utility and benefit within the Department.

The only major concern related to this approach to the ISTEA management
systems Is that because the systems are often operated wholly within one group in
WSDOT, the data collected for the ISTEA system may not be readily available to other
groups in the Department. Lack of availabiiity can be caused both by the fact that others
i the Department do not know the data exist and by placement of the data on a computer
or in a database structure that does not fend itself to use by others in the Department.

Both of these concerns can be easily overcome if care is taken in the design and operation



of the management systems. The proposed TDC may aiso assist in overcoming these
concerns,
Other WSDOT Data Collection/Reporting Systems

WSDOT already operates and maintains a fairly large number of data collection,
storage. and retrieval systems. Among the more important central databases in the

Depurtment are the foHowing:

. the traffic and roadway information system (TRIPS)
. the capitol planning information system (CPMS)

. ferry system passenger ridership statistics

. the state accident reporting svstem (CARS).

In addition to these systems. WSDOT also maintains a variety of other databases,
including systems that contain WSDOT portions of the ISTEA management svstems
mentioned above, various revenue and expenditure reporting systems. databases that
resuit from the operation of traffic control systems, and project databases containing data
collected to meet specific, one-time and/or routine uses, One example of a traffic control
system database that is a resource for many WSDOT uses is the {reeway operations data
stored at Traffic Systems Management Center (TSMC) in the Northwest Region
(NW Region). The treeway Surveillance Control and Driver Information svstemn in the
NW Region controls the ramp metering svstem and also stores large quanttes of urban
freeway data for use in operational analyses related to that freeway system.

The primary difference between “corporate” databases. such as TRIPS. and
“operational” databases, such as the TSMC's. is the ease with which other WSDOT staff
can determine which data are available and then access those data. “Corporate” databases
Hke TRIPS are specifically designed to ensure casy access by all interested WSDOT staff,
“Operational”™ databases Hke that at the TSMC are primarily designed for sccess by the

operating staff who rootineiv use the svstem. and access to those data by other WSDOT
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staff is normaily treated as secondary function. often requiring the assistance of staff
from the operations center that collects the data,

“Corporate™ databases are thus more usetul to the majority of WSDOT staff, since
the data in those systems are more accessible. “Operational” databases are aiso mtended
f0 provide “corporare” data. but data collection. storage, and retrieval s usually a
secondary lunction for these systems. The result is that when budget limitations occur in
the development of these systems, accessibility to the database is often sacrificed to
concentrate fimited resources on the control and OpErations aspects of the system.
Database access tends 10 be costiy, both because of the need for additional software
programming and because of the need for extensive communications. Furthermore,
providing access to persons outside of the operations center requires that training be
provided in accessing and requesting data from the system and that staff support be
allocated to helping outside users access the data.

The result of these limitations is that the Department collects many data that are
not readily accessible to persons outside of the unit collecting the data. In reality, many
of these systems are used only occasionally by WSDOT staff outside of the unit
collecting the data. but those uses might increase substantially if the availability of the
data were more widely known and if the data were more readily accessible.

The Federal Bureau of I'ransportation Statistics

The federal government has struggled with data collection and data access needs
that are similar to the state’s needs. However, the federal government has one advantage
over the state in that it does not actually operate highway and transit facilities. The
federal government's data needs relate primarily 10 answering policy questions. rather
thun operating facilities. Consequently, many of the federal government's new data
collection requests are aimed at obtaining data that will improve management and policy
decisions. The federal government has also realized that many (but not all) of the data it

requires exist but are not coliected in a consistent or comparable manner across the U.S.

10



In the past. this inconsistency has led to inaccurate comparisons of conditions in different
states. which in turn has led 1o inappropriate policy decisions.

The federal solution to these problems, as well as to the general limitations in the
quality and availability of multi-modal data, was the creation of the federal Bureau of
Transportation Statistics (BTS). The BTS is intended to provide a focal point for the
collection and integration of system-wide transportation data. It also acts as the kev link
among the operating administrauons within the USDOT, other federal agencies and
levels of government. and the private sector in the provision of these data. The primary
role of the BTS is to conduct general purpose data activities to support the broad policy
needs of the federal government. A secondary role is to provide support to other offices
n the USDOT,

When the federal government considered options for improving the availability of
information on all modes transportation in the U.S.. it realized that collecting data costs
state agencies money, and that the states do not have the resources needed to support
large, new data collection efforts. Therefore, the federal approach has been to use
existing data collection procedures whenever possible. to standardize those procedures so
that they will be comparable from state to state. and to adjust requirements slightly,
where necessarv. so that the data collected will be usable for multiple purposes.

The BTS's role is 1o coilect and organize the transportation data already submitted
to the federal operating agencies 1o make the data more usable. and 1o identify areas in
which existing data sources do not meet federal needs. The BTS then works to meet
those needs. both by collecting a limited number of new data and by encouraging and
promoting changes in the data collection of various federal operating agencies.

As an “independent” data coliection group, the BTS is in 2 more obiective
positicn to dge the comparability of duta from diverse sources and to recommend
solutions for collecting new data 1o fill missing information gaps.  However,

mmplementation of those recommendations will have 1o he pald for either with limited

I



BTS funds or by convineing the various federal modai administrations that these changes
are beneficial and worthwhile.
It 1s not clear how the BTS will organize data for use by the federal government.

The inital products of the BTS are 2 paper report. Transportation Statistics. Annual

Report 1994, and a CD-ROM containing data collected by several of the federa) operating

administrations. Transportation Statistics provides a national overview of ransportation

m the U.S. Ttis useful from policy standpoint, but is not intended for research purposes.
Conversely, the CD-ROM. while limited in the data 1t contains, is a good first step
towards providing information to the research and analytical communities in a format that
is more readily applicable to their research endeavors,

In general. the creation of a separale transportation statistics organization such as
the BTS demonstrates two specific advantages. The first advantage is better access 1o
transportation data. This occurs because the BTS emphasizes making the data that are
collected readily available to users (for example, placing the data on CD-ROM so that
they can be easily reproduced and shipped to users in a usable form). The BTS also
makes sure potential users know about available data by advertising the existence of
specific data products. These activities occur because the BTS's focus is on data
availability, rather than on some operational or analytcal task that uses data.

The second advantage of the BTS-type structure is that there is a specific advocate
for improved data collection and reporting.  Advocacy for data collection is often
overshadowed within operating administrations by the need for funding to fix operational
problems. With the BTS structure. data collection and dissemination are the basis for the
orgamization and. thus, information needs are strongly voiced 10 the legislative oversight
zroup. While a separaie organizational structure may not he necessary within the state
govermnment to accomplish this task, the state TDC should be designed o provide these

same advantages.



Summary

Manv of WSDOT s data needs are ajready met as cost efficiently as possible.
Specitic groups that need data within the Department arrange to collect. store, and use
those data. The arcas in which the current svstem fails are the need to share data and the
need for the Department to collect information that has not been required in the past.

The TDC must resoive these data needs by

’ making existing data more accessible (making users aware of available

data and helping users obtain those data)
. helping the Depariment mee! new data collection needs as thev become

apparent.

FUNCTION OF THE DATA CENTER

Four basic functions could be incorporated into a transportation data center.

These four basic functions are

. storage and retrieval of data (i.e., a database function)

. collection of data

. assistance in ldenufying and accessing data (u library function
. analysis and/or reporting of data.

While a complete data center wouid contain all of these funcuions, a data center could
operate effectively without all of these functions. Each function can be incorporated to a
greater or lesser degree, depending on the needs of the Department. Each of these
functional areas 1s described below.

Storage and Retrieval of Data

The mitial image many people have of a “transporiation data center” is a place
that stores and retrieves many tvpes of data. This function is essentially an expansion of
one of the roles of WSDOT's Transportation Data Office (TDO). In this role. the TDC
would obtain data provided by WSDOT personnel and store it in some manner for later
use. The actual coliection of data from the field is not part of this function. Collection of
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data from the field (or from non-WSDOT sources) would still be the responsibility of
other groups within WSDOT. These groups would be responsible for transmitting copies
of data they collected to the TDC.

The storage mechanism for the TDC is intended to be electronic. but some data
provided to the TDC might be in paper form (for example. original survey responses that
were not coded electronically). The TDC would be responsibie for developing the
appropriate data storage mechanisms for all data submitted, as well as for developing a
mechanism for retrieving this information. Finally, the TDC would need to develop and
maintain some tvpe of “catalog” so that both TDC staff and potential WSDOT users
would be able to determine the information available through the TDC.

One advantage of performing this data storage function is that the TDC would
provide a single, central location for many of the data needed within WSDOT. It would
give WSDOT (and other state) staff a single access point for much of the data they
required. This would help staff determine which data were already available within the
Department and would reduce their effort to obtain information. This tunction is
currently illustrated by the TRIPS and PMS databases.

If used properly, the existence of a central data repository would reduce the
cotlection of duplicate data sets and thus reduce total data collection expenditures. The
size of these savings is impossible o estimate. given a lack of information abom the
current duplication of data collection activities. (Money would be saved if data collection
is now extensively duplicated or if the avalability of data allowed more cost effective
WSDOT design work. The creation of the TDC would increase data collection expenses
if the operational costs of the center. plus the administrative costs associated with
persuading others to submit data to the TDC. exceeded the benefits gained by having data
in a central location.)

The primary disadvantage 10 a central repository would be, in fact. the

administrative cost of WSDOT staff negiecting other job functions to provide data to the
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center. The data center wouid only function etfectively in the data storage and retrieval
role if data were avaiiable to store. Data would only be available if either the data canter
coected the data (see the next subsection), or if data collected by other WSDOT staff
were submitted to the center for distribution throu ghout the Department.

Unfortunately, many of the data collection tasks currently undertaken within the
Department are performed to achieve specific goals. The data are collected. manipulated,
stored. and summarized to meet these goals. The data are often not reiained after they
have been used. nor are they necessanly maintained in a format that may be easily used
by other WSDOT staff. Time and resources would be needed to transter these data to the
TDC. along with a description of those data, how they were collected. and their formar,
should other WSDOT staff wish to use them. This means that WSDOT statt would have
10 take time from other job functions to “package” their data and transmit that package to
the TDC.,

“Packaging” of the data is important because the TDC staff would not be aware of
the extent and limitations of the data without assistance from the staff that collected {or
ordered the collection of) those data. The TDC staff would have to reformat the
submitted data into a form that was readi ly usable by others in the Department, but 1o do
this. thev would have to have a clear vnderstanding of the data. and this understanding
would have 1o be provided by those originally responsible for the data’s collection,

Because data are normaily summarized after they have been collected (to meet
SOme speﬁific analysis need). both the “raw” and “summarized” data should be
transmutted to the TDC. It is also important that the data “package” sent to the TDC
contain a brief description of how the data were summarized,

Transmission of both “raw™ and “summarized” data 1o the TDC should aliow
greater use ot the available data. This is because the same “raw” data might be
swmmirized several ways Lo achicve different objectives. At the same time. some

WSDOT statf might wish to see only the original summary information and wouid save
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time and resources by not having 1o create a duplicate summary. The description of how
the data were summarized would also help the TDC conform to the USDOT philosophy
of “truth-in-data,” and would ailow the data users w understand the origins and
lirnitations of avaiiable information.

The key factors in a decision regarding whether to use the TDC to store and
retrieve data collected throughourt the Department are the cost of transmittin ¢ the data to
the TDC versus the number of times those data would be used by other groups. If more
than one WSDOT group would use the data submitted to the T DC, WSDOT would save
money by creating the TDC. 1f the data stored in the TDC would not be routinely used
by multiple groups. the cost of the TDC, combined with the extra work required to
transmit the data [rom their collection point to the TDC , would result in a net increase in
data collection costs to the Department,

Callection of Data

A second function the TDC could undertake is the collection of data for use by
WSDOT. This effort would be most beneficial o WSDOT if 1t were performed in
conjunction with the storage and retrieval function. This set of capabilities 1s essentially
the role the Transportation Data Office (TDHO) currently plays with respect to traffic
volume, vehicle classification. truck weight. accident statistics, and pavement
performance information. (That is, the TDO is responsible for collecting this
information. storing it clectronically. and providing access to it through computer
databases. )

The TDC might have only limited data collection responsibilities. For example,
the TDC might be charged only with collecting data that were not currently being
collected by other WSDOT groups. The data to be coilected by the TDC under this
option would be determined by a steering committee comprising upper management
personnel from within the Department (see Proposed Management Structure). This same

committee would be responsible for obtaining a budget to perform that data collection.
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Another option would be to make the TDC responsible for collecting data from
other state transportation providers. For exampie. the TDC might be piaced in charge of
obtaining port activity information from the various public ports in the state. This
process could extend to obtaining data collected by cities and counties that must be
reported as part of the ISTEA mandated management systems.

The most extreme option would be for the TDC to perform all data collection for
the Department. Under this option. the TDC would simply be a2 major extension of the
TDO. with all data collection activity routed through the TDO.

In reality. collecting all WSDOT data would not be cost efficient. Manv data
collection activities need to be locallv controlled and staffed {as opposed to centrally
controlled and staffed) to make efficient use of data collection staff. to tie the data
collection activity to the needs of the users. and to continually reinforce management's
comparison of the cost of data collection with the need for those data.

Currently, data collection activities for different subject areas are spread
throughout the Department. Even with traffic counting, Regional personnel (particularly
in the NW Region) collect some of the data, while the remainder are collected under the
direction of the TDO. Most data collection efforts are carried out by the individual
WSDOT group that needs the data.

Sull. some data collection needs might be best handled by a central TDC. These
include the collection of summary statistics for non-highway transportation modes to
describe the status of the state’s transportation system. TDC collection of these data
makes sense, as the need for this informaton tends to be policy oriented rather than
operations oriented. and thus its collection often does not rall clearly within the scope of
any one WSDOT group. (Data on WSDOT operated facilities should be collected by the
WSDOT groups responsible for the operation of those facilities.y

Even this proposed data collection activity may not be appropriate for all forms of

data collected outside of the Departmem. For example. the Transit Office may wish
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femain the primary contact and data recipient for information submitted by the state's
transit authorities as part of the transit facilities and equipment management sysiern.
Where data from outside of WSDOT's operational programs are currently collected and
used by an existing WSDOT group. that data collection shoujd conunue in the current
manner, unjess money will be saved by moving that funcuon to the TDC.

Flexibility in data collection should be an important aspect of the TDC. That is,

the TDC should have the charter to collect all types of information, but the data it actually

coltects should be limited to the items most cost effectively (over both the short and long
terms) collected by a singie, centrally located group. The structure of the TDC should be
destgned so that specific decisions must be made, and periodically reviewed. 10 direct the
TDC 1o collect data. The budget for the TDC should be set to reflect this assignment of
duties,

Assistance in Identifying and Accessing Data

‘The third potential function for the TDC would be 10 help WSDOT statf locate
data. Users of transportation data would go to the TDC for assistance in obtaining
transportation statistics and information. The TDC would act as g clearinghouse for
transportation data collected within WSDOT, but it would not necessarily obtain or store
that information. Obtaining and storing data would remain the functions of the WSDOT
groups that needed data not already collected by some other WSDOT group.

In the role proposed here, the TDC would actively monitor the data collection
activities of the transportation providers in the state. inciuding the Regions and Service
Centers within WSDOT. The TDC would maintain descriptions of available data (type,
location, geographic coverage, cost to obtain, age) so that other WSDOT personnet {or
outside users} interested in specific data areas could easily determine which data were
already being collected. whether those data could be used to meer specific needs. and how

those data could be obtained.
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To perform this task efficiently would require that groups collecting data within
WSPOT inform the TDC about the data collection activities thev were performung. and
‘hat the TDC maintain close contact with non-WSDOT transportation service providers.
The TDC would have to aggressively maintain contacts with other state and local
agencies and private sellers of transportation data. Improving and maintaining these
relationships would allow WSDOT to determine what information was available on
transportation modes and facilities operated by others. WSDOT management wouid be
ibie to decide which of these external sources of data should be obtained for WSDOT
use. and whether the information gained from these sources would outweigh the cost of
:hose data.

The advantages of this approach to the TDC is that it would not require data
storage or refrieval systems tunless that function were also given to the TDCY 1L would
require reatively little staff and would not require the manipulation and storage of data
that might not be used by other WSDOT staff. The disadvantage of this approach s that
without a central location for storing data, data collected for one purpose might not be
maintained long enough, or in the appropriate format, for others o make use of it

For exampie. Group A within the Department collects vehicle occupancy data, At
the end of the project. the vehicle occupancy data are placed in a file cabinet. The TDC
keeps track of the fact that Group A had collected vehicle occupancy data. Six months
later, when Group B asks the TDC about the availability of vehicle occupancy data. the
TDC refers the Group B staif to Group A. However, during those six months. the staff
person in charge of the old vehicle occupancy project was promoted and left Group A.
No siaff are left who know where the data are located. understand the details of the data
coilection effort. or can answer whether the data collected six months age meet the needs

of Group B.
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Analvsis and/or Reporting of Data

The fourth alternative function for the TDC is 10 be an analysis and/or report
production center. Ag part of this role. the TDC would be charged with producing
>pecitic reports and/or designated analytical tasks that described the state’s current
transportation systems. To fuifill these roles. the TDC would collect. store, and
mantpuiate data from a variety of sources, but the guiding principal behind the collection
and storage of those data would be the analyucal/reporting function assigned to the TDC,
rather than transferring data to other satf within WSDOT.

The USDOT's Bureau of Transportation Statistics is an example of this
analytical/report production role when 1t produces its annvai volume of transportation
statistics that describe the current state of the natton’s transportation systems. This report
could be used as a model for work 1o be performed by a WSDOT-based transportation
data center. The annual federal report draws information from a variety of existing data
sources and concentrates il in one easily referenced document. A similar report written
for the state of Washington would be a logical product for the TDC.,

The federal report [1] summarizes the state of nation’s transportation system and
the consequences of the nation's selection of specific transportation modes and facilities
for moving people and goods. The federal report describes (among other items -

. the economic impact of transportation (dollars cxpended. percentage of

income spent on transportation, number of persons employed)

. the wmount of travel that takes place {vehicle miles traveled. person miles

traveled. ton miles raveled

. mventories ol the various types of facilities (miles of highway, miles of

raziroad track. number of airports, number of ports)

. the relative size of the different modes of travel {number of vehicles.

wireratt, ships)

. trends in travel by mode and person/commodity (including market share)
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g measures of system performance (travel speeds. system reliability, service

area. on-time performance)

. transportation costs (cost of ownership, passenger expenditures {average

fares}, freight expenditures}

. safetv (number and rate of accidents, number and rate of fatalities. severity

of crashes)

. energy and environmental impacts (fuel use. use of alternative fueis. air

quaiity, pollutant emissions, pollution control expenditures).
This information helps decision makers and other interested groups understand
transportation’s role in the economy, its role in people’s daily lives. und why
transportation mobility is so highly valued.

Because this information covers such a variety of topic areas. the availability of
statistics in each of these categories for a WSDOT report would be a function of survey
and data collection activities outside of WSDOT. As a result. WSDOT nught not be able
to collect or update many of these data annually or even bienniaily. In addition. much of
the data coliection performed by individual agencies or firms that might supply data for
such a report 1s not meant o produce state-specific statistics. Instead. the data are
¢ollected to meet the needs of the sponsoring agency or group. These estimates could be
manipuiated to estimate state specific values, but they would have to be used with caution

because of the effects of biuses mnherent in the data collection methodologies used.

STAFFING ALTERNATIVES

Both the number of TDC staff and their training would vary as a result of the
funciions assigned to the conter. As more data collecuon was nzeded. more staif would
be necded. At the same tme. the more automated the data storage and retrieval process
for the TDC was. the greater would be the computer skills required of ihe statt. On the

other hand. 1t the primary Tenction of the TDC was to help WSDOT locate and retricve
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data from other sources (rather than collect data), then iibrarian skills would be more
unportant than computer programming or data collection knowledge.
It would be possible (o meet these needs with either WSDOT or contract staff.
Potential staffing alternatives for the TDC include the following.
. The TDC couid be operated by WSDOT personnel! from either within the
planning section or within the TDO.
. The TDC could be operated under contract 1o a private, outside contractor,
. The TDC could be operated by a single WSDOT employee. with
additional assistance from outside contractors.
. The TDC could be operated by the Washington State Transportation
Center (TRAC) at either the University of Washington or Washington
State University as part of an ongoing research effort.

. The WSDOT could choose not 1o create a TDC.

The first tour options are discussed briefly below.

From an operational standpoint. this is the best of the TDC staffing options. It
would place the control and operauon of the TDC firmly within WSDOT. [t wouid also

4

casure that the TDC was viewed as an “internal” organization. which would likely
enhance 1ts use by WSDOT statf.

The primary disadvantage of this option is that it would require FTE staff
positons at a ime when the legislature 1s Hiniting the staffing available to WSDOT. The
TDC would have to compete with the need for design and construction engineers 1n a
climate of limited staffing. A sccondary problem is that the use of WSDOT staff would
smit the availability of skills that were available to the TDC and the Department's ability
o change the TDC staff’s skills if the nature of the TDC changed over time. That is, it
would be difficalt to “share”™ WSDOT staff. For exampie. if the TDC work required 1/2

of an FTE per vear of computer programming time, /4 of librarian time. and 1/4 of
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research engineer time, a specific WSDOT emplovee would have to have that mix of
skills. 1t 1s not always possible to find an appropriate match between needed skills and
avatlable WSDOT staff. In addition. il the skill needs changed over time (because the
tocus of the TDC was changed by WSDOT management) the staff person selected for the
original position might not have the appropriate skills to meet the revised needs.

From a cost perspective. the use of WSDOT personnel might be slightly less
expensive tper staff hour) than hiring outside personnel. although the difference would
depend on the cost of the outside staff hired. The use of a private contractor normally
mcludes the cost of that contractor’s overhead (a fixed cost not normallv accounted for
when adding WSDOT staff positionsy and the addition of profit or fee to the cost of that
statfing.

Transportation Data Center Qperation By An Qutside Contractor

The wadvantages and disadvantages of using an outside contractor to operate the
TDC are aimost the opposite of those of using WSDOT employees. The primary
advantage is that the staff available for the project could be controlled through the
contractor selection process. For example. if more computer expertise were needed, the
aext contract could include the revised staffing requirements, and the new contractor
could be selected on the basis of compurer skiils. This tlexibility would allow WSDOT
(o odtain the mix of staffing skills (und the associated labor rates) that wouid meet the
changing needs of the TDC, without having 1o work within the [imitations of the civil
service labor regulations.

The primary disadvantages of using outside contractors for the TDC are the added
costs associated with contracung and the problems ot geographic and/or proressional
“separauen’ between WSDOT and non-WSDOT emplovees.

Added costs would come from several sources. One would be the cost associated

with selecung the comractor and would include WSDOT statt time needed o

write the RFP
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. review the submitted bids

. select a contractor

. monitor progress on the contract.

A second source wouid be the overhead costs associated with running a private business
(inciuding the cost of preparing proposals) that contractors must build into their cost
structures and profit. These factors are generally reflected i a cost per labor hour that is
higher than that of state employees.

Perhaps more important than the cost of using cutside consultants would be the
potentiai communication problems associated with using statf based outside of WSDOT.
Geographic separatton of staff has a significant. detrimental effect on the level of
communicaton among staft.  Organizational separation also has derrimental etfects on
communication. Thus, if the TDC were based outside of the headquarers or TDO
buildings and were run by non-WSDOT personnel, the potential for lower than desired
interaction between WSDOT staff and the TDC would be significant. To a limited
exient, this problem could be remedied through the use of electronic mail and other media
(for example, phone, fax. and newsletters); however, these techniques ure rarely as
effective us the face-to-face communications that take place among personnel located in
the same building.

If an outside contractor were selected 1o operare the TDC, an important part of the
selection criteria would be the contractor’s plan for encouraging und maintaining

communications with WSDOT staif,

rtation Data Center Qperation By A Single WSDOT
Qutside Contractor Assistance

An alternative that might produce the benefis of the first two alternatives is for
the TDC swaff to consist of both WSDOT and contractor personnel. The WSDOT staff
member would be both the contract manager and the head ot the TDC. S/he would have
an office at WSDOT. as well as desk space at the contractor’s office. This would
enhance communicauon both at the Department and with the contractor’s staff. At the

24



same time. by using an outside CONLractor for the remainder of the TDC stati, the
Department would be able to obtain greater tlexibility in staffing skills.

The disadvantages of this approach are the probiems associated with having
muitipie offices (this would lead to nefficiencies in the work of the person with multiple
affices). the need for an FTE for the WSDOT staff position, end the potential for
confusion on the part of the contractor staff regarding who they work for (the head of the
contracting firm or the WSDOT staff person) and how they should interact with the
WSDOT TDC pesition.

Transportation Data Center Operation By TRAC

Another alternative that might limit the cost of hiring outside consultants 1s {0 use
the resources at TRAC. either through the UW or WSU. Depending on the functionality
desired for the TDC. WSDOT might be able to use University of Washington (UW) or
Washington State University (WSU) resources (faculty, graduate and undergraduate
students. and facilities) to provide the services needs from the TDC.

For example, the UW Schoot of Library and Information Science might be able to
design and operate the TDC. The design of the TDC would be performed as a research
effort in conjunction with WSDOT statf. The TDC would then be staffed by UW
cludents. under the direction of faculty In another option. the TDC might be designed.
developed. and operated under the cuidance of the UW's Department oi Technical
Communication. A similar arrangement might be possible with the Department of Civil
Engineering at WSU,

The primary advantages of using TRAC are that TRAC has a lower cost structure
than private consultants and could use the existing resources of the lwo Universities to
WSDOTs advantage. The primary disadvantages of working through TRAC are that the
Uiniversities are not in the business of meeting “client” expectations and thus might not
he as responsive as a consultant might be. and that the use of student labor. while

inexpensive. might be inconsistent in quality. The Universities have less control over the
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quality of the work that students perform than consultants have over the work performed
by their staff. Thus. the trade-off to WSDOT would be an increased level of uncertainty
in the quality of the TDC operation in return for more labor hours or iower operating
COSLS.

Physical Location of the TDC

Ideally. the TDC should be located where 1t would be visible and accessible to
WSDOT staff. These two characteristics would be extremely important during early
operation of the TDC so that WSDOT staff would be aware of the center. its resources,
and its mission. Visibility and accessibility would also encourage people to work with
the center by reducing the barriers that prevent personal interaction.

One specific barrier to use of the TDC could be geographic separation. Physically
separating the center from WSDOT staff likely to use it would reduce the ievel of
interaction with the TDC and decrease its utility 1o the Department.

If the TDC were operated with WSDOT staff, it would likely be located within
the WSDOT Headquarters complex. This would be ideal in terms of communication
with other WSDOT staff. Proximity to the Assistant Secretary for the Planning and
Programming Service Center {(PPSC) and the WSDOT Planning Office would put the
Center closest to its most likely users.

If the TDC were operated by an outside contractor {either a consultant or TRAQ),
the iocation of a TDC office in the Headauarters buitding would be worthwhile. even if
that office were staffed only part of each week. This arrangement would allow some
routing, informal, face-to-face contact between TDC and WSDOT staff. This contact
would increase the likelthood that WSDOT siaff would know about the center and its
capabilities and thus would use the Department’s investment,

if the TDC were located ouwside of the main WSDOT Headguarters buiiding,

strong communication ties would have to be built between WSDOT staff and the TDC



saff. At o minimum. these would include the connection of the TDC 10 the WSDOT

electronic matl svstem and use of other communication tools as deemed cost effective.

PROPOSED MANAGEMENT STRUCTURE

A management structure that could centrol the operation and evoiution of the
TDC would have 1o be developed. This structure would have to provide direcuon for the
operation of the center (tor example. the data to be collected and the reports to be
zenerated), guidance on present and {uture priorities for the TDC's resources, and ensure
funding for the operation of the center.

The management structure of the TDC should reflect the functionality chosen for
the center, the statfing plan decided upon. and the resources available. However,
regardless of the how the center operates. becanse the TDC will be a Department-wide,
intermodal center. representatives of a variety of WSDOT data interests shouid have
input on its operation. The structure discussed below was developed 1o ensure that a
wide vartety of data interesis are represented in deciding the direction of the center and
that the center continues to meet WSDOT needs.

The proposed structure consists of two lavers of WSDOT committees that would
provide direction 1o the head of the TDC. The TDC head would then be responsible for
the actal implementation of the policics seiected by the commirtees ti.¢.. supervision of
WSDOT staff and/or contractor support). This structure is designed to resolve the
Mmiggest drawbacks to centralized duta collection: the oss of support over time for the data
collection activity within the larger organization and the inability to correctiv focus the
avaltable resources on these data collection needs that are most tmportant 1o WSDOT
users.

Mapagemeni Committee

The upper level of the comminee structare would be o “management commitiee.”
This group would be responsible for defining the functionality assigned to the TDC.
determuning which data coliection tusks the TDC should perform. and deciding how those
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tasks will be funded. The committee would be responsible for priontizing TDC activities
and for allocaung available resources among TDC tasks or funclions,

This commuttee should represent upper level management from throughout the
Department. with particular emphasis on data users. This committes should include
WSDOT managers who would or might fund the TDC data collection activity, since one
function of this commitree would be to determine the level of funding available and. thus,
the work the TDC would perform.

Setting the budget for the TDC should be an iterative process that compares
identified data needs with the cost of collecting the data to meet those needs. [nitially,
defining the data collection tasks for the TDC would allow the development of specific
data collection budgets. However, many data “needs” wouid become data “wants.” given
the cost of data collection. As a result. the management committee would need the power
to change the initial budget of the TDC (by supplying additional resources if those
resources were warranted) and to change either the data being collected {if sufficient
resources were not available) or the other tasks required of the TDC (if resources would
be better used in other tasks).

Technical Committees

The second level of the committee structure would consist of smaller working
groups charged with the technical oversight of specific data collection/reporting tasks.
These committees would serve as “advisory groups™ to the TDC staff and wouid help
direct the expenditure of TDC resources allocated to their particular areas of interest. A
specific charge of these technical committees would be to ensure that the data being
collected and/or reported by the TDC met the needs of WSDOT users. This task would
include helping determine which data to collect. how to collect them, and how to make
them accessible to WSDOT users. and then monitoring the success or failure of those

ACLONS Over 1me,



Technicul committees should be rormed to reflect the TDC pnorities determined
by the management comumittee. While the technical committees could be modal in
aature. 3 more beneficial structure might be “topic” oniented. m which cach topic reiated
oy subjects of concern o policy makers and crossed modal boundaries.  Potential
rechnical committees could direct data collection for subject areas such as “freight
transportation.” "non-motorized transportation,” and “imporvexport transportation.”

The technical commitiees are not intended to be permanent bodies. Instead they
should be formed and disbanded by the management comtnittee in response to chunging
needs within WSDOT and the state. The number, subject area. and internal make-up of
the techinical committees should be changeable each vear or biennium to respond to
changing data needs and priorities. The intent is to create a group of active participants
who would sirive 10 continually optimize the data collection and retrieval process ol the
Department, within available budget imitations.

The technical committees wouid falfill the dual role of being an advocate for the
collecuonsdissemination of data and being the client for those data. The intent is to
ensure that available data collection resources continue to be spent wisely. 1f support for
specific data collection/reporting activities eroded. this lack of support would be apparent
throuch the technical committee. At the same time, if the data being collected did not
mecet the needs of users. the technical committee would be aware of the siwanon and
would be able 1o redirect the expenditure of TDC tunds toward more necessary
information.

Project Management of the TDC

The dav-to-dav management siructure of the TDC would be dependent on
whether the TDC was statfed by WSDOT personnel or by a consultant, It #t was statfed
hy WSDOT. it should exist as part of the Transportation Data Oltice within the PPSC
division.  This would place the TDC firmly within the existing “corporate” Jata

collection and reporting function of the Department. which should fucilitate
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imptementation of the center. The WSDOT staff member assigned o lead the TDC
would then be given a position {pernaps a non-voting position) on the TDC management
committee. 3. TDC staif member should also be included on each of the technical
commitiess.

If the TDC was operated by an cutside consuitant, WSDOT would require a
contract manager. The contract manager could come from either the Transportation Data
Office managerial staff or from the WSDOT Planning Office, which would probably be
the single largest user of data that might be stored in the TDC. The WSDOT contract
manager tor the TDC should be a member of the management committee and be a non-
voung member of the various technical committees. Contract personnel should attend
and participate in these meetings, but they should not be members of either the
management committee or aay of the technical commiteees.

Alternative TDC Management Struciurey

[r addition to the two-tiered committee structure described above. two other basic
management structures should be considered. The first option would place the entire
TDC management structure within WSDOT. Under this structure, the TDC wouid report
to the Assistant Secretary for PPSC. An advisory committee could be formed of PPSC
managers to provide input to the TDC manager (either a consuitant or a WSDOT
employee) on the data to be collected. reports to be developed, and methods to be used to
disseminate data. This advisory committee would take the place of both the management
and technical committees and would have an advisory role other than the direct
management role discussed above.

This alternative would be better than the two-tiered structure described above if
the users of the TDC data were primarily hmited to the PPSC and if the time commitment
of WSDOT managerial staff would have to be limited to a minimuum. If PPSC were the

only significant client. maintaining the TDC structure wholly within PPSC would reduce
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the adminisirative “overhead” associated with the need to coordinate the mput of other
WSDOT service centers and divisions.

A second option would be to keep the munagement of the TDC within the
Transporiation Dara Office.  In this structre. the TDC would be responsible for
determining the data to be collected and the mechanisms for collecting, storing, and
reporting the data. This option has the advantage of being the simplest of the aiternatives.
It would require the least WSDOT managerial time. but it would provide for the least

amount of input from WSDOT data users.

RECOMMENDATIONS

Functionality

A review of current and projected information needs and the current data
collection. storage, and retrieval process shows that the creation of a transportation data
center can benefit WSDOT. However, the TDC function should be limited to areas in
which the Department can gain greatest benefit, al the least cost.

For the initial biennium funding cvcle. the following functions are recommended

for the TDC,

. The TDC should track and catalog data collected by or submitted to
WSDOT.

. The TDC should serve as a “data librarian™ for WSDOT. helping staff
locate availuble transportation information, as well as storing data not
stored elsewhere within the Department.

. The TDC staff should assist WSDOT staff looking for information,
regardless of whether that information is available through WSDOT or
from a source outside of WSDOT.

. The TDC should provide a report. at least biennially, that describes the

status and impacts of transportation in the state of Washington.



. Only when the TDC is the logical group 1o collect information should it do
SO

The primary idea behind the recommended data center is to make information
more avaiiable 1o WSDOT staff at lower cost. Thus. it is important that the TDC not
duplicate efforts that are already underway. Instead. the TDC should simply keep track
of those data collection activities and transfer information about those data to others who
need access to that information. In this way, the Department will gain the improved
access o the daia 1t collects, reduce the effort needed to collect those data. and avoid both
the cost of dupiicuiing efforss and the cost of creating new data storage svstems.

Data to be Placed in the Transportation Data Center

The TDC should be capable of storing data, However. rather than creating a
single. furge database (1.e., something like TRIPS), the TDC shouid create a simple filing
system (both electronic and manual) thas allows storage of diverse dala in the format in
which they are provided to the TDC. along with a computerized database describing the
data that are available. This second database would be essentially a “catalog™ of the data
available within both the TDC and the remainder of the Department. Where possible, the
database should also describe other data sources in the state that are accessible and/or
beneticial to WSDOT staff,

Data stored at the TDC would fall into two categories: data coilected specifically
by the TDC under the direction of one of the technical committees ti.e., data not currently
collected by the Department) and data coilected elsewhere in the Department that would
be discarded unless stored by the TDC. This latter category would also include data
purchased or obtained from outside sources bot used in WSDOT anaiyses.

Al this dme. the author recommends that the TDC got be placed in charge of
collecting or manipulating data for the ISTEA mandated management sysiems. These
fanctions should continue to tzke place within their respective WSDOT division offices.

This arrangement will allow WSDOT staff to remain famtiiar with both the nmatagement



svstems WSDOT is operating and those the cities and counties are operating. It will help
the atfected staff understand the shortcomings of the management svstems that are
mttially implemented and give them dircet knowledge ubout the updates and
improvements needed for those systemns.
Statfing Plan

Given current and cxpected constraints on WSDOT staff availability. it is
recommended that WSDOT contract out the TDC functions, rather than siaff the TDC
with WSDOT employees. The TDC contract should be managed by Transportation Data
Office personnel, but with considerable input from other WSDOT managers. Particufar
attention should be patd to obtaining input from other managers within the Planning and
Programming Service Center.

The personnel skills needed for the TDC would include the following:

. library storage and access

. computer database construction and design
. statistical analysis

. report writing and production

. graphics generation and presentation.

This muxtre of skills reinforces the recommendation that the TDC effort be conrracted
outside of WSDOT. A contractor should be able to efficiently assemble this mixture of
skills through the use of muitiple staff members, each of whom would spend a portion of
their time on the TDC cffort.
Management Structure

The recommended management structure for the TDC is shown in Figure 1. The
recommended plan gives the Transportation Data Office responsibility for contract
management for the TDC. but 1t includes input from management and technical

committees to provide direction and oversight for the center.
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The Management Committee wouid be responsible for the overall budget and
direction of the TDC. It should set the priorities of the TDC and define how the available
dudget should be allocated among the TDCs hasic responsibilities. The Management
Commitice should comprise managers (or their designees) from the PPSC. pius
representatives from the legislative staff, the Transportation Commission’s staff. and
WSDOT personnel from the Operations and Environmental and Engineering Service
Centers, and the five modal divisions.

While the Management Commitiee would provide broad oversight, the Technical
Commiuees should provide detailed iechnical advice. The Technical Commitices would
vonsist of WSDOT staff from each of the offices that would potentially use the data. as

well as any WSDOT groups that might be involved in collecting that information.
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