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PREFACE

TEL8 was created in 1994 to support the development of a telecommunications system
dedicated to improving and enhancing transportation in the Federal Highway Adminigration (FHWA)
Region 8. The telecommunications network established a partnership among the region’s Sx sae
Departments of Trangportation (DOT) and the four Mountain-Plains Consortium (MPC) universities.
The TEL8 systemn included video conference facilities at each of the origind ten stes and a satellite-
base transmission medium connecting the network. The TEL8 elected aboard of directorsto govern
the system and established a network control center to manage the adminigtrative, technical and
programming functions of the network. Initid programming activities on the network included graduate
trangportation classes, the DOT information series InfoX, nationa transportation conferences and other
transportation-related events.

The network undertook a mgjor reconfiguration of its telecommunications technology in 1997-
98 and established aterrestrial-based video conference system. Included in the new system was a
video conference bridge sited at the network control center. Moreover, the new system stimulated
expanded TEL8 programming and training leading to the appointment of a haf-time TEL8 program
director. The TEL8 programming director is responsible for the development and acquisition of al
TEL8 programming, training, and video conferences. Aswadll, the program director coordinates
graduate classes and training with the MPC executive director and chairs the TEL8 programming
committee. The new system aso encouraged the initiation of severd programming activitiesincuding

an expanded DOT information seminar series (TransX) and additiond leadership and organizationa



management classes. In addition, TEL8 developed anew cost structure and refined its organizationa
Sructure during the technologica reconfiguration.

TELS8 currently has over 30 gtes afiliated with its network including video conferencing
fedilities at the DOT didtrict level in severd states. Programming and system utilization has grown as
wdll.

This document reports on the development of TEL8 and its efforts to establish atrangportation
video conference network. As such, it incorporates materid origindly reported in the TEL8 annud

reports and the TEL 8 Pooled Fund study reports to the Federd Highway Administration.
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INTRODUCTION

TELS8 isavideo conference network in the north-central and mountain states dedicated to
improving and enhancing trangportation sysems in the Federd Highway Adminigration (FHWA)
Region 8. Established in 1994, the video conference and telecommunications network crested a
partnership among the region’s Six state Departments of Trangportation (DOT) and the four Mountain-
Pains Consortium (MPC) transportation research universties. The TEL8 system includes video
conference facilities a each TEL8 dte and, originaly, a satdlite-base transmisson medium connecting
the network. TEL8 elects aboard of directors to govern the system and establishes a network control
center to manage the adminidrative, technical and programming functions of the network. Initia
programming activities on the network included graduate transportation classes, the DOT information
series InfoX, nationa transportation conferences and other transportation-related events. In 1997-98
the network undertook a mgjor reconfiguration of its telecommunications technology and developed a
terrestrid-based transmisson medium for its video conference system.

TELS8 s highest priority isthe qudity of programming on the network. MPC short courses and
MPC-X are among recent additions to TEL8 programming, each initiated to meet technica training
needs or research dissemination requirements. Programming performance measures have been
developed and utilized as ameans of evauating the efficacy of network programming, and the
programming committee, reponsible for network programming, assumes greet vishility in the
organization. Additiond programming efforts continued to be identified and researched by TELS8.

Recent network initiatives include expanded TEL8 programming, Sgnificant network expanson

at the DOT digtrict level, and assstance in the development of other video conference networks



dedicated to trangportation. Furthermore, organizational efforts have been made to strengthen the
DOT/MPC partnership while identifying the need for additiond initiativesin thisarea. TEL8 hasdso
modified its cost Sructure in support of programming and training, and gpplied its organizationd
dructure to accommodate DOT digtrict-level expansion. With expanson, TEL8 now has 30 Stesiniits

network, asgnificant increase from the origind ten.

TEL8VISION

TEL8 was developed to serve the transportation interests of the region. As such, it employs
video conference technology throughott its network providing telecommunications capabilities
dedicated to the region’ s transportation systems. TEL 8 defined and adopted itsvison as.

To be a leader in the United States in distance learning and communications by utilizing

cutting-edge technology and maximizing the capability of that technology by providing

superior customer-driven programming that adds maximum value to the TEL8 clientele.

The TEL8 missonis

To contribute to quality transportation in Region 8 through a distance learning and

teleconferencing network that serves the participating DOT's and universities by

enhancing communications, education, technology transfer, and research.

TEL8 dso established severd goas or objectives a its inception. These were defined to more
specificdly guide TELS8 activities TEL8 gods are:

. Enhance communications among the participating state DOT'’ s, universties, FHWA

,and



other
national
and
regiona
organiz
ations.

Improve the access to, and the quaity and quantity of, inter- and intrastate education to

al participating DOTs and universities.

Focus the development and prioritization of the use of TEL8 on (1) interstate

trangportation teleconferencing, (2) interstate trangportation educeation, and (3)

intrastate trangportation education.

Assure that the system responds to the priority needs of participating departments of

transportation on a pilot bassin the short term and an established sirategic direction in

the long term.

Maximize the cogt effectiveness and efficient use of communications time and resources

available to the system.

Research and demondtrate gpplications that improve the effectiveness and efficiency of

disance communications and learning.

Facilitate the improvement of trangportation emergency communications and

management among the participating sates.



Article Il of the TEL8 bylaws provides more detail on the purpose and objective of the
network. Asdstated in Article I1, the purpose of the network isto ‘improve the United States
transportation environment through better communication, research, technology transfer, and

education.” Nine specific organizationd objectives are listed in Article 1. The TEL8 Bylaws are found

in Appendix A.

TEL8 ORGANIZATIONAL STRUCTURE
Organizational Overview
TEL8 isaFederad Highway Adminigration (FHWA) Region 8 trangportation
telecommunications system located in the north-central and mountain states. Ten Stes origindly
participated in the system including six state departments of trangportation (DOTS) in North Dakota,
South Dakota, Montana, Wyoming, Colorado, and Utah; and the four Mountain-Plains Consortium
(MPC) universities congsting of North Dakota State University, University of Wyoming, Colorado

State Univergty, and Utah State University.



TEL8 Site Configuration

/N

State DOT's MPC
Universities

Colorado - Denver

Montana - Helena North Dakota State University
North Dakota - Bismarck Colorado State University
South Dakota - Pierre Utah State University
Utah - Salt Lake City University of Wyoming

Wyoming - Cheyenne

Hughes Network Systems

\

Figure 1. Original TEL8 Network Configuration



The TEL8 organization was established through the TEL8 Pooled Fund Study and funds
provided to the Mountain-Plains Consortium through a grant from the University Transportation
Centers Program of the U.S. Department of Trangportation. Each state’ s department of transportation
contributes funding to the TEL8 Pooled Fund Studly.

TEL8 is organized and governed by a Board of Directors with a board representative from
each of the origind, mgor TEL8 Stes. The Board governs and operates under the authority of the
organizationa bylaws, the Trangportation Telecommunications Network Region VIII Bylaws,
developed and adopted by the organizing TEL 8 entities.

The Board officers consst of a President, Vice-Presdent and a Secretary-Treasurer. The
president calls Board mestings as required with an annua face-to-face Board meeting held at a centra
location. Additiondly, sanding committees are gppointed by the Board and have responshilitiesin the
programming, finance and technology aress.

An Executive Director is gppointed by the Board and is respongble for carrying out the
adminigtrative functions and operationd objectives of the TEL 8 as directed and gpproved by the
Board. Additiona staff respongble for administering the day-to-day operations of TEL8 include a

program director, an adminigrative assstant and a telecommunications technician.

Board of Directors
The TEL8 Board of Directors governs dl aspects of the organization. Asrequired by the TEL8
bylaws, the Board is established in such a manner that the state DOT s have principad charge and

responsibility for the establishment and management of the TEL8 network. Higtoricdly, the President



of the Board of Directorsisa DOT representative ensuring that the DOTs have principa charge of
TEL8 asdirected by the bylaws.

Each Board member is selected by their organization and serves at the pleasure of that
organization. Board members from the MPC are dso members of the MPC executive committee. The
Federd Highway Administration (FHWA) appointed a representative to the Board during the first
severd years of TEL8, however, the FHWA representative currently maintains aliaison status with the

TELS8 Board.

Adminigtrative Staff

The Board of Directors gppoints an Executive Director who serves at the pleasure of the
Board. The Executive Director is responsble for carrying out the functions and purpaoses of the
network including managerid overdght of the adminidrative saff. Article 1X of the bylaws detailsthe
duties of the Executive Director. TEL8 currently financid supports the Executive Director on alimited
basis.

The programming director’ s position was created in 1997 and is a hdf-time position supported
by TEL8. The program director islocated at the network control center at North Dakota State
Univergty to facilitate the coordination of TEL8 operations. The program director is responsible for
developing, marketing, acquiring and managing programming and training. Moreover, the program
director chairs the TEL8 programming committee, the committee repongible for planning and initiating

TELS8 programming and training.



The TEL8 adminidrative assstant position has been integrd to TEL8's success snce the
network’sinception. The pogtion was formalized in 1998 with TEL8 initiating financid support for
these respongbilities. The adminidrative assstant’ s repong bilities include maintaining financid and
accounting records, executing dl network and fund accounting, initiating and recording dl officid
network correspondence, participating in the resolution of network issues,
and other administrative duties.

The telecommunications technician is responsible of al network-supported technology. The
technician maintains the TEL8 bridge, the privatdy-tariffed transmisson network, and Ste-specific
codec technology. Moreover, all TEL8 stes' video conference technology are supported by the
technician. The telecommunications technician has been financialy supported by TEL8 on a hdf-time
bass snce TEL8'sinception

Each TEL 8 location aso continues to designate aloca technician responsible for supporting
that Ste' stechnology. In addition, the adminigrative staff provides limited technica support for the
entire network. However, new terrestria-based technology ingtaled in 1997-98 has improved the
technological performance of the system and reduced the need for technologica support a individua
Stes.

An associate director pogition existed during 1995-96 but the executive director has assumed

those respongbilities.



TEL8 Committee Structure

TEL8 committees are gppointed by the Board of Directors and include the: 1) Programming
Committee; 2) Finance Committee; and 3) Technicd Committee. Each is presented below.
Programming Committee

The programming committee is chaired by the program director and is responsble for
developing, initiating, and acquiring TEL8 programming. The committee includes representatives from
the DOTs and a MPC liaison, each assgned the responsibility of representing their organization in the
coordination, facilitation, and implementation of viable educationd and training programs over the
sysem. Aswell, the programming committee develops and presents to the board an annua budget
addressing the financia requirements of TEL8 programming.

The committee members work within specidty areas in developing and presenting the InfoX
program series, the TransX series, MPCX programming, developing and administering surveys, and
initiating pertinent mini-courses within the program's budget. Committee members dso handle
regidiration, payment, and advertisement of courses to participants and distribute instructional materials.
The committee's achievements include a web Ste containing scheduling and information, annud
programming of InfoX,TransX and MPCX topics, initiating presentation of NHI courses over Tels,
developing guiddines for distance learning programming, and promotion and registration of graduate

Courses.



Finance Committee
The finance committee was established in 1998 with the following charge:
. Prepare and recommend annua budget for the TEL 8 Network to the Board of
Directorsfor approva
. Negotiate the annud financid commitment of the member universitiesand DOT' sto
provide their funding support of the Network
. Plan and coordinate the continuation of the pooled fund study which supports the
participation of the departments and the funding provided by the member universities.
. Review the funding and hilling procedure managed by the TEL 8 Network Staff and
verify their continued use or recommend appropriate adjustments.
. Receive reports, monitor and report the financia affairs of the Network to the Board of
Directors.
. Assg the TEL8 g&ff in the identification and resolution of budging and funding and
billing problems.
. Conduct periodic (annuad) audits and prepare reports for the Board of Directors.
In addition, the finance committee has identified and addressed severd issuesincluding: 1) TEL
8 revenues, 2) fisca year definition; 3) locd TEL 8 Ste cost recovery; 4) programming budget; 5)
program director’ s funding support; 6) TEL 8 bridge renta costs; and account management and
smplification.
The committee is chaired by the vice presdent and includes members from the DOTS, the

MPC univergties and the adminigrative saff.
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Technical Committee

The technical committee is chaired by the TEL 8 technician and, under the origind satdllite-
based technology, required each TEL 8 site to designate aloca TEL 8 technician to support that Site.
The TEL8 telecommunications technician coordinated efforts with the locd technicians to ensure system
reliability. The switch to aterrestria-based network modified the committee’ s repongbilities to include
1) assess current TEL8 technology , 2) evaluate potentid  TEL8 technology and 3) monitor emerging
video conference systems and technology.

Maor committee accomplishments include the instalation of the origina satellite-based network

and the mgor reconfiguration of the system’ s technology to a terrestria-based transmission medium.

DOTsand MPC Partnership

The partnership between the state DOTs and the MPC universitiesin TEL8 is one of the
primary strengths of the network. These two organizations have different but very complementary roles
in improving the nation’ s trangportation systems and the development of the TEL 8 network brought
them together within aformal structure. The partnership provides new opportunities for synergy
between the two groups and, as well, provides shared education, training and research programs.

One of TEL8's mgor chdlengesisto redize the full potentid of this partnership. Severd of
TEL8's programming initiatives attempt to bring these organizations together. Examples of these efforts

include MPC graduate classes and the DOT’ sinvitation for MPC participation in the InfoX program
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series, aseries of seminars devoted to sharing the experiences of practica DOT training and

transportation-related applications.

TEL8 Network Expansion
Nine mgor TELS8 dtes currently participate in the network including the state DOTs of North
Dakota, South Dakota, Montana, Wyoming, and Utah; and the four MPC univergties conssting of
North Dakota State University, University of Wyoming, Colorado State Universty, and University of
Utah. These TEL8 dtesareillugrated in Figure 2. With DOT didtrict expanson, TEL8 now has 30

gtesin its network, asgnificant increase from the origind ten.
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Mountain Plains Consertium Universilias
Morth Diakots Stabe Liniversity - Fargo
Colorado State Unevarsity - Fort Calins
University of Litsh - Sal Laka City
University of Wyoming - Laramia

Figure 2. 2002 TEL 8 Network Site Configuration
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DOT District Site Expansion

Many TEL8 DOTs have expanded their video conferencing into their loca didtrict locations.
DQOT didtrict ste expansion continued and accelerated during 2000-2002. Utah DOT and Wyoming
DOT had established video conference Stes a severd of their districts by 2000. Thesetwo DOTs
added more digtrict Sites during 2000-2002, and South Dakota DOT initiated and devel oped video
conference sites at numerous digtrict locationsin 2002. Additionally, North Dakota continues to test
video conference capabilities a one of their didrict locations. The current configuration of DOT district
Stesincudes:

South Dakota DOT

e Aberdeen

» Bdle Fouche
* Custer

e Huron

e Mitchdl

» Mobridge

* Pierre Region
* Rapid City

e Soux Fdls

* Watertown
* Yankton

Utah DOT

o Cedar
Ogden
Orem
Price
Richfidd

13



Wyoming DOT

* Basn

Casper
Cheyenne
Rock Springs
Sheridan

TEL8 daff facilitated the development of dl the DOT didtrict Sites and these Sites participate in

al scheduled TEL 8 programming activities. The growth in the number of TEL8 sites, including the DOT

digrict stes, isillugrated in Figure 3.

TFLS8 Network Sites 1996-2002
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Figure 3. TEL8 Network Sites, 1996-2002
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TEL8 DOT didtricts have become an important part of the TEL8 network. The TEL8 DOT
digtricts increased their participation in the system as measured by their video conference bridge activity
in each of the last three years. A comparison of DOT district video conference bridge activity of the

last three yearsis shown in Figure 4.

TELS DOT District Site Bridge A etivity
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Figure4. TEL8 DOT District Video Conference Bridge Activity

TEL8 Cogt Structure
TEL8's extengve technologica reconfiguration in1998 required the defining of a new cost
sructure and paradigm. The origind satellite system was more cost effective at the time the network
was established when compared to the land-based technol ogies and provided low-cost, 24 hours-a
day, seven days aweek video conference capability. The costs for the origind system was not

dependent upon the usage of the system by any individua TEL8 Site. In contrast, the new terrestrid
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system, now cost-effective when compared to the origina satellite vendor, has costs associated with an
individua dte' s usage of the system aswell as system-wide cogts. TEL 8 developed a new cost
structure to meet the requirements of the new system. The current cost structure has been defined as:

Shared Codts (divided equdly among dl TEL 8 Sites as a system):

. Accessinto the AT& T Network

. Bridge purchase and operation

. TEL8 Technician/Bridge Administrator
. Program Director (DOT support)

. Adminigrative Staff

Shared Costs (two different levels of cost, one for DOT’s and one for MPC)
. TEL8 Traning Program

Individud Site Cods.

. Line usage charges (including NDSU portion of bridged TELS8 events)
. Video conference room equipment
. In-room audio-visud equipment

The shared cost of accessinto the AT& T network dictates that every TEL8 Ste has the same
cost of accessinto the TEL 8 tedlecommunications system. This policy ensuresthat al Stesare
connected into the systlem equdly in terms of cost and, from an organizationa standpoint, enables dl
gtesto participate as equasin the telecommunications system.  Such apolicy mirrors the cost structure
first developed by TEL8 for the satdllite system and means that no particular Site becomes

disadvantaged because of their geographica location.
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TEL8 cogsincreased significantly during 2000-2002 as shown in Figure 5. Thisincreaseis
mainly due to the increased use of the system as measured by the transmisson costs shown in Figure 6.

The measured use of the network is aso described in the TEL8 programming section of this report.

TELS Annnal Costs 2000 2002
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Figure5. TEL8 Annual Costs 2000-2002

TELR Annnal Transmission Costs 2000-2002
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Figure 6. TEL8 Annual Transmission Costs 2000-2002
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TEL8 System Evaluation

TELS8 performs annud evauations to assess its effectiveness and to determineif the vison and

mission detailed in the introduction is being redlized. For example, the 1997 TEL8 annua meeting

formally assessed the TEL 8 system as part of a drategic planning process to identify and recommend

any needed changesto improve the system. A survey of TEL8 personnel reveded the following

strengths and weaknesses of the system:

Srengths

Education: Students at various sites able to pursue graduate degrees
Communication link with regiond DOTs readily available

Concept is basicaly sound; particularly for universties

Univergties use the system for expanding the offering and selection of classes,
univergties gain sudents

Programming recognized as key issue; programming director appointed
Centralized Network Control Center

Overdl, the technology is dable

Educators a the MPC Univerdties have accepted the system

People are willing (want) to make TEL8 a success

Adminigrative leadership (director, executive director)

System should be more user-friendly

System has had some technica problems

18



. TEL8 would benefit with increased involvement by the Board; amore active

Board would help see that the godl's, objectives, and vison of the organization

arefully redized
. No system standard for Site configuration
. Organization has two mgor groups (DOTs & Univ.); TEL8 has't taken

complete advantage of the opportunities or challenges presented with the two

groups

. Some turnover of DOT board members

. Service and support from HNS

. Top management at the DOTs seem indifferent to the potentia of the system

. There has not been a proactive effort a providing programming, but this seems
to be changing

. Technica resources have not been adequately provided a dl the Stesto
support the system

. Board has been ineffectua

The strengths and weaknesses identified in 1997 were reviewed, discussed and synthesized into
aszies of prioritized gods for improving TEL8. The following isthe prioritized list of Srategic
objectives:

1. Increase/improve programming
2. Improve quantity use of system

3. Improve quality use of system

19



Additionaly, TEL8 annually reviews and establishes operating objectives for the upcoming

year. Selected operational objectives for 1999/2000 are reported below.

8.

0.

Improve technica functiondity of system
Improve direction/management of system
Improve technica support at sites
Increase interna/external marketing
Improve budget and revenue support

Increase sate/university top level support

10. Continue/increase sale of surplus capacity

11. Improve connectivity of TEL8 and Sate systems

12. Increase federd/statell oca/university membership

Evduate the need for technica upgrades/enhancements of the PictureTd
teleconferencing system and continue necessary operationa support.
Evduate the planned use of the *bridge’ which supportsthe Picture-Td system and

identify the potentia for making bridge services available to support other non-Tel8

users.

Prepare aprioritized programming plan to guide education, training, and conferencing

uses of the network.

Develop and implement an eva uation process to assure the programming conducted by

the Network responds to the objectives and plans gpproved by the Board of

Directors.

20



. Prepare a strategy and initiate efforts to increase the coordination and shared use of
training resources.

. Initiate an effort to plan and invite expansion of the membership of the Tel8 Network.

. Evauate the funding and billing structure of the Network, and finaize or adjust it to
assure the mogt effective and efficient operations, and the continued stahility of the
organization.

. Deveop and begin implementation of a performance measuring strategy to monitor and
report the operations, technical, programming and financid performance of the

Network.

TEL8 Partnersand Associates

Severd outsde entities have had or have significant associationswith TEL8. These other
dates, organizations, and educationd networks werelare interested in available TEL 8 satellite space
segment, TEL8 bridging and/or current TEL8 programming. The joint activities with these organizations
include:
West Virginia Television Network (WVTN)

The WVTN purchased unused satellite space segment and contracted with TEL8 to schedule
and manage that gpace segment during the TEL 8 satdllite years. WV TN utilizes the available evening
hours of the TEL8 satellite time for providing classes over their twelve ste community college system.

In addition, WV TN has two mobile satdlite units available for TEL8 use, making available specid

21



remote video conferences including TRB and other transportation conferences. Revenues from WVTN
were used to support the TEL8 program director.
VSAT Tri-Schools

This organization of high schools in western North Dakota purchased TEL 8 space segment and
have it managed through the TEL8 Network Control Center. VSAT Tri-Schools uses the available
early morning hours of TEL 8 satlite time for providing classes over their three-Ste syssem. Revenues
from the VSAT Tri-Schools were used to support the TEL 8 program director.
Other Organizations

The development in 1996 of a satdllite-terrestrid gateway provided opportunities for
developing video conference capabilities with other organizations interested in trangportation. These
organizations include the United States Department of Trangportation, the United States Department of
Agriculture, and other transportation related agencies. The current TEL 8 terrestrial-based network
provides connectivity to any video conference site in the world.
Mid-Continent Transportation Knowledge Network

TEL8 facilitated and supported efforts to establish the Mid-Continent Knowledge Network.
This network includes universities from Manitoba to Texas with the potentid membership of aMexican
trangportation ingitute. The network, currently seeking developmenta funding, modeled TEL8's

operaiond and technologica paradigm in support of its research and communications strategies.
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TEL8/WASHTO-X

The successful TEL8 programming initiatives, InfoX and TransX, stimulated the development of
WASHTO-X. WASHTO-X was created to deliver video conference programming modeled on TEL8
to severl WASHTO dates. TEL8 facilities and resources supported the initiation of the new program
and remain aresource for WASHTO-X. The TELS8 board of directors considered the WASHTO-X
program and identified potential TEL 8 benefits and issuesincluding: 1) expanded TEL8 exposure; 2)
new aress of expertise identified and utilized; 3) development of apardld organization; 4) funding
resources, and 5) increased programming respongbilities for TEL8 Sites.

WASHTO-X darted its programming during the summer of 2002 with a monthly informationa
exchange moddled on TEL8'sInfoX. TELS8 gaff and its resources asssted WASHTO-X in initiating

its program including providing operaiond guidance.

TEL8 PROGRAMMING
Initial Programming and Evaluation

TELS8 programming has been a high priority Snce the network’ sinception.  Examples of the
initial programming offered over TEL 8 include NHI courses, MPC graduate classes, MPC research
seminars, InfoX (DOT seminar series), TEL8 Board of Directors meetings, TEL 8 technicians meetings
and technica committee meetings. Severd conferences were specificaly developed for TEL8 and
delivered over the system including a Low Volume Roads Conference and a Rura FBO Conference.
Moreover, the 1996 Transportation Research Board (TRB) annua meeting was broadcast back to

TELS.

23



The following data reflects events occurring between 9/14/95 and 12/31/95:

Table1l. TEL8 Network Activity September 14 - December 31, 1995

Event Type Minutes % of Total
Interstate Class 6,780 50.9
Intra-State Class 0 0.0
Interstate Meeting 2,190 16.4
Intra-State Meeting 1,380 10.4
Interstate Seminar 960 7.2
Intra-State Seminar 0 0.0
Testing 1,470 11.0
Other 60 0.0
Non-TELS8 480 3.6
Total Minutes 13,320

1995 TEL 8 Programming Evaluation

The 1995 TEL 8 programming was eva uated to determine the benefits attributed to
programming in two areas — program value and program savings.

Program vaue is the vaue provided to an organization by the TEL8 programming. For
example, an organization may recelve progranming, information, or training through the TEL8 system it
would not necessarily receive otherwise. A specific exampleisthe InfoX series. Program savings
would be the costs saved by using the system, and would include travel costs to a conference telecast

over TELS.
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The 1995 TEL 8 programming evauated included: 1) InfoX, 2) TRB, 3) MPC graduate
classes, 4) Low Volume Roads Conference, 5) NHI course, 6) monthly DOT mestings, and 7) other.
A survey asking TEL 8 Sites to assess the va ue and savings these programs contributed to their
organizations was sent to each TEL 8 Ste.

Program Value

All ten TEL8 stes responded to the program vaue section of the survey. The number of Stes

indicating each type of programming that added value to their organization is tabulated in Figure 7.

TEL8 Activitics Providing Valuc

<1 oo
|

B

K18 Sites

o -

E TrfoX |:| TRR < noference
|:| Gradvale Clagses Low Vuoluoe Rouad Confersuce
[] NI Cnmree Monthly DOT Meetings

Figure 7. TEL8 Activities Providing Value - 1995 Programming Evaluation
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Other activities listed as providing vaue included:
. Teleconference meetings between DOT’ s and universities
. Research meetings among DOT’ s and universities

. T2 conferencing

. Fadilitating T2 training and regiond directors meetings
. Five-gate conference with lobbyist

. NHS orientation — Law Changes

. Avaanche Control Discussion

. NHTSA meeting series

. MPC planning sessons

Responses to the question asking what contributions or benefits has TEL 8 provided to your
organization included:
. Enhanced training opportunities
. Potentia for reduced travel for state meetings
. Potentia for reduced training costs by sharing NHI expenses with other states
. Opportunities for faculty and graduate student research to be seen and discussed
. A grengthened rdationship with DOT and universities
. Facilities understanding of DOT needs for graduate education and research
. The exchange of ideas, methods, and procedures within highly specidized
topics, consdered especidly vaduable
. An increase in the vaue with use each year as more projects and activities
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take place

. Significant recognition with department, college, and university

. Dramatic increase in the frequency and timdliness of meetings for planning and
organizing events

. Vighility on regiond and nationd levels

. Open conversations with other DOT’s

. That InfoX will be a great exchange of information

. Access to information and mestings that wouldn't be available to some becauise of
travel limitations

. An increased opportunity for DOT employees to receive training, and
facilitate the exchange of information between DOT and other states

. Support of an off-campus graduate program

. Exposing on-campus students to more research findings
. More options provided to al students
. Improved MPC planning process

The last question in the program va ue section asked each Ste to estimate adollar value TELS8
programming had provided. Four sites provided an estimate totaling $63,566. In addition, one site
noted that the value provided to graduate students receiving advanced degrees, not otherwise available

to them, would amount to a benefit in the millions of dollars to those students' potentid earning power.
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Program Savings

TEL8 Activities Providing Savings
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g 3
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Figure8. TELS8 Activities Providing Savings - 1995 Programming
Evaluation

All ten TEL8 stes responded to the program savings part of the survey and the number of Stes
indicating each type of programming providing savings to their organization is tabulated in Figure 8.

Other ectivities listed as providing vaue included:

. Teleconference meetings with DOT and MPC

. Exchange of technicd information among universties

. Organizationa mestings

. MPC time and travel savings

Six gites provided an estimated savings amounting to $136,695. Figure 9 illudtrates the

estimated value and savings TEL 8 programming has provided. The graph does not include the
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estimated millions of dollarsin value provided to graduate students potentid earning power noted by

one respondent to the survey.

Estimated TEL8 Program Vaue and Savings

N

0 T

I:‘ Program Value Program Savings

Figure9. Estimated TEL8 Program Value and Savings - 1995
Programming Evaluation

Severd TELS8 stesincluded generd comments which provided additiond information about
TEL8 programming. These comments include the following:

* It'shard to put a number on savings. We had aNHI course that would have cost us $3,000
but we got it free from another TEL8 Ste.

e TEL8isan experimentd test bed for trying out new ideas about distance learning and research
collaboration.

* Innearly dl cases, the people who attended meetings and sessions would not have been
sent out of state, and would have been unable to participate. TEL 8 provides a vauable means
to gtill expose g&ff to new ideas and gain from sharing experience in their field. Generdly for

less than one-fourth of the cost to send one person, we can have severa participants.
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* Thesysem usageisjust now gtarting to increase. It will be ahighly vauable tool in our
DOT’ sfuture.

» People got to participate in some things that they wouldn’t get to.

» Employeeswho normdly attend TRB (or other meetings) atended in person anyway. If

TELS8 did not exist, employees who participate through TEL8 would smply not participate.

1996 MPC Transportation Program Graduate Cour ses Offered

A totd of five graduate courses were offered over the TEL8 system during the 1996 program

yedr.

Spring Semester:

Traffic Engineering

Ingtructor: Dr. Amiy Vama

Host: North Dakota State University - Fargo, ND
Additiona Sites: ND Department of Transportation - Bismarck, ND
No. of Students: 18 - 13 NDDQT (7 auditing class); 5 NDSU

Logistics and Distribution Management

Ingtructor: Dr. Frank Dooley

Host: North Dakota State University - Fargo, ND
Additiona Sites ND Department of Transportation - Bismarck, ND
No. of Students: 11- 3NDDOT; 8 NDSU
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Fal Semegser:

Rural and Non-Metropolitan Transportation

Ingtructor: Dr. Denver Tolliver

Host: North Dakota State University - Fargo, ND
Additiona Sites: ND Department of Transportation - Bismarck, ND
No. of Students: 8-5NDDOT; 2NDSU; 1 CDOT

Environmental Management and Regulations

Instructor: Dr. Darwin Sorenson

Host: Utah State University - Logan, UT
Additiona Sites: North Dakota State University - Fargo, ND
No. of Students: 12 - 8UTDQOT; 2 USU; 2 NDSU

Geotechnical Engineering for Transportation and Infrastructure

Instructor: Dr. Tom Siller
Host: Colorado State University - Fort Callins, CO
Additiona Sites: ND Department of Transportation - Bismarck, ND

Universty of Wyoming - Laramie, WY

No. of Students: 15-5CSU; 2UWY; 7 NDDOT; 1 USU

1996 TEL 8 Programming Evaluation
The 1996 TEL8 programming evauated included: 1) InfoX, 2) TRB, 3) AASHTO, 4)

Graduate Classes, 5) Seminars and Conferences, 6) NHI course, 7) Monthly DOT Meetings, and 8)
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Other. A survey asking TEL8 Stesto assess the vaue and savings these programs contributed to their

organizations was sent to each TEL 8 Ste.

Program Value
Figure 10 illugtrates the TEL 8 activities providing value.  The percentage of those TEL 8 Stes
responding to the survey indicating each type of programming that added vaue to their organization is

displayed in the graph.

TELS8 Activities Providing Value

0 —T - — -
| TRB Conference | Graduate Classes | NHI Course | Other
InfoX AASHTO Seminars & Conferences ~ Monthly DOT Meetings

Figure 10. TEL8 Activities Providing Value - 1996 TEL 8
Programming Evaluation

Other ectivities listed as providing vaue included:

» Connect with FHWA (Washington, DC) for meeting traffic modeling expert
» Technicians Meetings

* Implementation Committee Meetings
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» Prdiminary Feld Review with Field Office

» Four-gate meeting explaining multi-gate infrastructure bank

* Research Dissemination

* Interview Consultants and Architects

» Four-state CEO mesting

Responses to the question asking what contributions or benefits has TEL 8 provided to your

organization included:

* InfoX has been of the greatest vaue.

* TRB sessonswere good but there was avery low number of atendees.

» InfoX sessons have been very popular with our employees.

» Unfortunately very little. Almost no participation in TRB or AASHTO.

* We have had great success presenting NHI courses to our staff at two locations.

* We have had only one graduate course. We do not get information from the university
coordinators on what is available. Graduate fee structure needs to be looked at.

» Communication with states like our own.

* Leveraged training.

» Expanson of graduate curriculum offerings.

» Knowledge from awider professona base.

* Learning opportunities for externd congtituencies (training).
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The lagt question in the program va ue section asked each Ste to estimate adollar vaue TELS
programming had provided. Those Stes that responded to this question provided an estimate totaling

$153,500.

Program Savings

The TEL8 programming activities providing savings were the InfoX, TRB, graduate classes,
seminars and conferences, and NHI courses. Those sites that responded to the estimated savings
guestion provided an estimate totaing $183,500. Other activities providing savings included:

* Mestings of T2 center directors.

* Locd travel to DOT.

» Mestings of MPC executive committee.

Figure 11 illugtrates the estimated va ue and savings TEL 8 programming has provided. Severd

gtes responding to the survey did not provide dollar estimates of TEL8 program value and savings.

Estimated TEL8 Program Value and Savings

200000 —

|
.

0 T

|:| Program Vaue |:| Program Savings

Figure 11. Estimated TEL 8 Program Value and Savings - 1996
TEL8 Programming Evaluation
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Severd TELS8 gtesincluded general comments. These comments include the following:
* Hadtovdue “Red Vdueisin future sysem”
* Wehaven't had anything of great value that people would have gone to out of Sate
» Just not having 15 peopletrave to D.C. for TRB isamgor savings. We estimate with a
new system we can expand & pay for it with the savings from not traveling in Sate.
» TEL8 a0 saves each dite the difference between per Ste annud operating costs versus

downlinks if we did not have fully dedicated time.

TEL8 Special Event Programming 1995-98

Severd sgnificant national events have been broadcast by TEL8 . A significant milestone was
accomplished with the video conferencing of the 1996 and 1997 Transportation Research Board
(TRB) sessions from Washington, D.C., back to the TEL8 stes. The 1997 TRB programming was
telecast to Sx additiona statesviaa TEL8 satellite-terrestrid gateway. The gateway enabled
terrestrial-based video conference systemsto receive TEL 8 satellite programming.

Other nationa eventstelecast by TEL8 and described below included an ISTEA re-
authorization hearing from Helena, Montana; the 1996 AASHTO Annua Meseting from Buffao, New

Y ork; and a trangportation-education nationa conference from Knoxville, Tennessee. Secretary Pena
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and Secretary Sater were some of the notable transportation officials who made presentations during

TELS8 specid events.

Transportation Research Board Annual Meeting

The Trangportation Research Board (TRB) and the TEL 8 telecommunications network
collaborated to provide video conference programming of sdected TRB annua meeting sessonsto
parts of the western United States. The first TRB/TELS8 video conference, in 1996, brought interactive
TRB video conferences to the TEL8 system and included 11 program sessonsin the Design,
Congruction, Geotechnicd, and Materias categories. All of the sessons were transmitted from the
Washington Sheraton in Washington, D.C., and telecast to seven remote TEL 8 Stes. The West Virginia
Telecommunications Network (WVTN) provided a mobile satdlite unit that linked into the TEL8 space
segment with over 300 trangportation professionds participating in the video conferences. The 1996
TRB video conference sessions were interactive which adlowed the remote Sites to participatein a
guestion and answer session. The remote Site Q& A was conducted after the question and answer
session was completed with the on-gte audience.

The 1997 TRB/TEL8 video conference delivery project was a continuation and expanson of
the 1996 effort. The 1997 TRB video conference project expanded the number of states receiving the
video conference sessons to include 12 western states and doubled the available programming to
include two tracks of programming sessons. The video conference transmisson medium was a satellite

telecommunications system directly linked to TEL8 and to other western states through a satdllite-
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terredtrial gateway. In addition to the TEL8 Sites, the western states participating included Arizona,
Cdlifornia, Kansas, Nebraska, Nevada, and Washington (Figure 12). The number of remote Sitesin

these states totaled 31 while atotal of 35 sessions were delivered to DOT participants.

Figure12. States participating in the teleconference delivery of the
1997 TRB Annual Meeting Video conference Sessions

The TRB sessions sdlected for the video conference were chosen after a survey was circulated
to the TEL8 and western states soliciting their preferences for TRB video conference programming.
The survey presented each sate the programming categories a the TRB annud meeting and asked the
dates to rank their priorities for receiving programming. The survey results were used by TRB to sdlect

the video conference program schedule and areillustrated in the table below. The WVTN provided
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two mohile satellite units that linked into the TEL 8 satdllite space segment and the satdllite-terrestriad
gateway. The sessons were ddivered in broadcast mode only with the remote Sites participating in the

guestion and answer session via telephone,
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Table2. TEL8and Western States TRB Programming Priority
Session Theme State Priority (1 = low, 7 = high)
Materials and Construction 6.8
Maintenance 6.5
Operations and Safety 5.8
Desgn 55
Panning, Adminigration and Environment 5.3
Freight Trangportation 5.0
Energy and Environment 4.6
Intermodal Transportation 45
Finance 3.8
Public Trangt 3.6
Aviaion 35
Rall 3.0
Marine Transportation 1.8

The TRB/TELS8 video conference was ddivered January 12-16, 1997 to the 12 participating
gtates including each state’ s Department of Trangportation and severa transportation research
universities. There were gpproximately 400 participants at the 31 remote Stes. The 1997 TRB/TELS8
video conference doubled the number of western states receiving TRB programming and increased the
number of video conference participants by one-third. The attendance a TEL 8 sites decreased from

311 in 1996 to 147 in 1997.
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AASHTO

The American Associaion of State Highway and Trangportation Officidsinvited TEL8 to
participate in their 1996 annua meeting in Buffao, New York. The sessonsteecast included the
Highway Subcommittee on Design chaired by Thomas Warne of Utah Department of Transportation
and which involved Federal Highway Administrator Rodney Sater. The West Virginia Televison

Network’ s mobile satelite unit was utilized to provide the satdllite transmission link.

| STEA Hearing

The ISTEA Reauthorization Missoula Regiona Forum sponsored by the U.S. Department of
Trangportation was telecast over the TEL8 system in August of 1996. The forum, chaired by Secretary
of Transportation Federico Pena and Senator Max Baucus of Montana, heard testimony from regiona
trangportation officias including participants from the sx TEL8 DOTsvia TEL8. TELS participants

included DOT CEQOs and other trangportation policy officids.

Transportation Education Conference

The U.S. Department of Transportation hosted a nationa conference on meeting the demand
for transportation professonasin the next century. TEL8 telecast the conference that focused on the
need to prepare trangportation professionals to design and operate the complex transportation systems
of the future. The TEL8 participation included interaction with Mortimer Downey, Deputy Secretary of

Transportation.
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TEL8 Re-Dedication
TEL8 re-dedicated its system July 14, 1998. Associate Deputy Secretary of Trangportation
John Hordey gave the keynote address from the United States Department of Transportation in
Washington, D.C. as part of the video conference re-dedication. (Mr. Hordey participated in an earlier
TELS8 video conference, afive-sae congressiond hearing with Secretary of Trangportation Pena
originating from Missoula, Montana)) The re-dedication noted the technological reconfiguration of the
system and highlighted:
» Theimportance of utilizing partnerships and technology to further the advancement of
nationd, regiona and locd trangportation systems.
» The pooling of resources among DOT’ s and univergtiesin asymbiotic relaionship
dedicated to serving the region's trangportation interests.
» The development of regiona programming and training activities to meet the needs of
transportation professonds, researchers and students.
» The employment of communication technology to more effectively administer transportation
organizations.
» The utilization of a state-of-the-art video conference system to pool resources, develop new
regiond relationships, maximize educationd and training opportunities, and provide
communication facilities.

Mr. Hordey particularly noted the role of organizations like TEL8 in developing trangportation
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Aviation Teleconference "98

The Second Annud Aviation Teleconference entitled Aviation Teleconference’ 98, telecast by
TEL8 addressed the topic of “Fixed-Base Operators and Air Service Access.” Thisvideo conference
included 12 locations across 8 ates and the Didtrict of Columbia utilizing the bridge cascading
functiondity of the TEL8 bridge (Figure 13). Bridge cascading functiondity provides connectivity into
other video conference bridges and greeatly expands TEL 8's telecommunications potentia. Non-TEL8
participants were located in Nebraska, Minnesota, Wisconsin and Washington, DC. Severd Minnesota

dteswere included in the video conference.

Figure 13. Aviation Teleconference ‘98 Site L ocations

Aviation Teleconference "98 brought together over 50 aviation professiondsincluding
fixed-based operators, airport managers, regulators, aircraft technologists and other aviation specidists
from around the country. It provided an excedllent forum for the development and discussion of policies
directly impacting rura aviation. Furthermore, the conference provided a vehicle for collaboration
among the region's and nation's senior aviation officias.
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The Board of Directors formdized TEL8 programming through the appointment of aTEL8
program director during 1997. The program director is respongble for the initiation, development and
acquigtion of a gtructured, extensive TEL8 training program. Moreover, the program director isa
liason with those involved a al TEL8 stes who are responsible for training and programming at their
respective stes.  Thefirst forma TELS8 training program was gpproved by the Board of Directorsin
early 1998 with the financid support for the program dlocated across dl stes. Cods for providing the
training program were estimated at $37,800 and were alocated among al TEL8 steswith the DOTs

assuming alarger proportion of the costs.

1998 TEL 8 Programming and Training

The 1998 TEL 8 programming and training schedule included:

> Two Asphat Pavement Courses

> Rurd Trangt Coordination Seminar

> Rura Transportation Management Course

> Severa NHI Courses

> Leadership Development Ingtitute for Transportation Series
> Severd Workshops including DOT personnd

> FranklinCovey Courses

> Three Intelligent Transportation Systems Short Course

The adoption of aformd, system-wide programming schedule financialy supported by TEL8 as

awhole was an important organizationa milestone and contributed significantly to the evolution and
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growth of the system. The schedule dso included the InfoX seminar series, graduate leve
trangportation classes, implementation committee meetings, and other activities. Additiona
programming and training beyond the forma schedule will indlude DOT information exchanges and ad
hoc meetings.

A totd of three MPC graduate courses were offered viathe TEL8 system during the 1998
program year.

Rural Logistics and Distribution Management -Soring Semester, 1998

Instructor(s): Frank Dooley, NDSU
Host(s): North Dakota State University
Addnl Sites: Univerdty, Univerdty of Wyoming; Wyoming Dept of Transp

ortation
# of Students: 15- 2 UWY; 1 WYDOT; 12 NDSU
Satewide Transportation Planning - Spring Semester, 1998
Instructor(s): Ayman Smadi, NDSU
Host(s): North Dakota State University
Addnl Stes: ND Dept of Transportation
# of Students: 5- 2 NDDOT; 3NDSU
Transportation Planning - Fall Semester, 1998
Instructor(s): Dr. Amiy Varma, NDSU and Dr. Eugene Wilson, UWY

Host(s): North Dakota State Universty/University of Wyoming



Addnl Sites: ND Degpt of Transportation; University of Wyoming; Utah State University,
Utah Dept of Trangportation; South Dakota Dept of Transportation

# of Students: 12 - 1NDDQOT; 3NDSU; 2 UWY; 3USU; 1 UDQOT; 2 SDDOT

1999 TEL 8 Programming and Training

TEL8's 1999 traning and programming schedule included:

* InfoX A 1999 InfoX program coordinator was gppointed and the following programs
were scheduled for 1999.
Jan  Pavement Management MTDOT
Feb  Traffic Data/Weigh-in-Mation NDDOT
Mar  New Products Evauation UDOT
Apr  Smadl Airport Management MTDOT
May Qudity Assurance MTDOT
Jdun  Avaanche Detection UDOT
Jun  Employee Safety MTDOT

NT| Equipment Management and Retrofit  UDOT

Aug Finance ubDOT
Aug Innovative Contracting MTDOT

Sep  Crack Sedling NDDOT
Oct  Rest AreaMaintenance WYDOT

Nov Project AnalysisSelection MTDOT
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e TransX

* NHI Courses

* FranklinCovey

» Grad. courses

« Short courses

This new program was initiated in 1999. Itsfocusis providing
information and training to specific professona groups ingde the
DOT's.

TEL8 surveyed the DOT's to identify information needs and coordinate
NHI efforts to develop training to meet those needs. TEL8 will aso
assig the NHI in any modifications required of existing NHI courses for
video conference and TEL8 ddlivery.

The TEL8 FranklinCovey trainer has completed her training and will be
presenting several Covey courses over the network.

Graduate Classes offered for the spring semester 1999 include:
Geotechnical Engineering

Intermediate Timber Structures

Additiond classes are planned for the fall.

The TEL8 MPC partners took under consideration the redesigning of
graduate courses into short courses to meet the needs of the DOT's

and for the video conference formeat.

2000-2002 Tel8 Programming and Training

The FY 2000 programming and training schedule was approved by the board in 1999. Costs

for providing the training program were estimated at $45,380 and were dlocated among dl Tel8 Stes

with the DOT’ s assuming a larger proportion of the cogts.
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The FY2000 Td8 training schedule included:

. Monthly InfoX and TransX Events

. 4 |eadership Development Ingtitute Workshop

. 3 FranklinCovey Seven Habits Workshops

. 5 FranklinCovey What Matters Most Workshops
. 1 NHI Course (SuperPave)

. MPC Courses and Specid Events

. TransX

TransX has expanded rapidly and now includes the following focus areas that meet twice ayear
on arotating basis. Finance, Maintenance, Intdligent Trangportation Systems, Motor Carrier
Operations, Trangportation Research, Human Resources.

TELS8 s highest priority during 2000-2002 was the quality of programming on the network.
MPC short courses and MPC-X were new additions to TEL8 programming, each developed to meet
technica training needs or research dissemination requirements. Program-ming performance measures
were established as ameans of evaluating the efficacy of network programming and the programming
committee, respongble for network programming, assumed gregter vishility in the organization.
Additiona programming efforts were identified and are being researched by TELS8.

The programming committee' s gods for 2000-2002 included: 1) increase technica training
offered, 2) increase offerings from existing sources, 3) increase MPC offerings — graduate and short-
courses, 4) solidify data process, 5) provide help for new presenters, 6) encourage participation in
MPC programming, and 7) implement weekly newdetter.
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Progress was made on dl of the above goa's during 2000-2002. Additiona goals and future
issues include 1) addressing bridge capacity issues, 2) reducing the number of cancelled events, and 3)
improve timdiness of posting event agendas.

The TEL8 website continued to contributes significantly to the growth in use and ease of
managing the system for everyone involved. The Web schedule included the InfoX, TransX, and MPC-
X seminar series, graduate leve transportation classes, leadership workshops, programming committee
mesetings, and many other activities.

The forma 2001-2002 schedule featured the following events:

Leadership Development Institute Workshops (8)
* MPC Short Courses (1)

»  Seven Habits Workshops (3)

» What Matters Most Workshops (5)

* InfoX Sessons(11)

e TransX Sessons (10)

» Graduate Classes (4)

MPC-X Sessions (7)
Additiond programming and training beyond the forma schedule includes DOT information

exchanges and ad hoc mestings.

2000-2002 Programming Performance M easur es
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The TELS8 board of directors, in conjunction with the programming committee, developed a
series of performance measures designed to capture the impact and efficacy of TEL8 programming.
These performance measures were administered by the individual TEL 8 dtes under the direction of the
program director and the programming committee. As such, the reported vaues for these performance
measures under state the numbers of individuas TEL 8 reaches because of the difficulty involved at
some TEL8 stesin measuring al participants. However, the reported val ues are ingructive even
though al TEL8 participants are not measured.
. Number of People Served
2000-2001: 1,049
2001-2002: 1,112

. Hours of Programming Offered
2000-2001: 407
2001-2002: 451

. People-hours on the system
2000-2001: 6,012
2001-2002: 7,123

. Number of Events Offered
2000-2001: 71
2001-2002: 96

. Staff Level Reached

2000-2001 Engineer: 377
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2001-2002 Engineer: 237
2000-2001 Executive: 18
2001-2002 Executive: 4
2000-2001 Management: 179
2001-2002 Management: 122
2000-2001 Staff: 239
2001-2002 Staff::287
2000-2001 Other: 4
2001-2002 Other:462
. Number (or Percent) of New Participants
2000-2001 197 (19.6%)
2001-2002 117 (10.5%)
. Perceived Vaue to Job
2000-2001 1.62 on ascae of 1 to 3 (1 = excellent, 2 = good, 3 = poor)
2001-2002 1.61 on ascae of 1 to 3 (1 = excellent, 2 = good, 3 = poor)
The number of people-hours (one people-hour is one person spending one hour on the system)

during 2000-2002 isillustrated in Figure 14.
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Figure 14. TEL8 People-Hours, 2000-2002

TEL 8 Special Event Programming 2000-02

Severd sgnificant nationd and international events were supported by TEL8 during 2000-

2002. Two of these events are listed below while additiona specid programming included facilitating

gpecid maritime insurance classes between the University of Connecticut and North Dakota State

Universty.

North American Freight Transportation Issues and Trends. A Midcontinent Perspective

This Midcontinent Knowledge Transportation Network conference included universities from

the United States and Canada. The conference exchanged research on NAFTA-related transportation

issues and trends with the operationa and technical support of TELS.
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6™ Annual Fields on Wheels Conference

Thisinternationa video conference originated from the Transport Indtitute at the University of
Manitoba with the participation of North Dakota State University (NDSU) viathe TEL8 network.
Conference participants included presentations from NDSU utilizing TEL8sfacilitiesaswdl as

technical support from TELS.

Proposed FY 2003 TEL 8 Programming and Training
The TEL8 program director, with the approva of the board of directors, proposed specific
programming activities for 2002-2003:

. InfoX: InfoX continues with the DOTs sharing respongbility for hosting these sessions.
Program topics are areas of specid interest are varied and abundant with 11 scheduled
for the coming year.

. TransX: Growth in TransX has dowed and now has eight groups meeting semi-
annudly. The following focus areas are involved: Finance, Mantenance, Intelligent
Trangportation Systems (ITS), Motor Carrier Operations, Transportation Research,
Human Resources, Planning, and E-Commerce.

. MPC-X: MPC-X is an effort to share information about proposed, current, or recently
completed MPC research among the TEL8 members, both universities and DOTSs.

. FranklinCovey: FranklinCovey workshops are now aregular part of the TEL8 offering.
Both the Seven Habits of Highly Effective People and What Matters Most enjoy

continued support.
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. Graduate Courses. Graduate courses continue to be offered with one planned for Fall
2002 and the Spring 2003 schedule yet to be determined.

. MPC Short Courses. MPC has developed severa proposals for short courses and two
will be offered thisfiscd year. A new process for proposds, selection, and budgeting
was implemented to better fit the TEL8 fiscd year.

. Website: The website will continue to be a primary source of information regarding
TEL8 scheduling and event information.

. Newdetter: A weekly newdetter is used to remind Site coordinators, and others, about

upcoming events and deadlines.

TEL8 TECHNOLOGY

Satellite-Based Network Topology
The TEL8 telecommunications network was originaly established as a Hughes Very Smdl
Aperture (VSAT) satdlite-based system. Each TEL 8 Site purchased satdllite uplink and downlink
transmission equipment alowing two-way interactive video conferences among dl stes (Figure 15).
Additiondly, each Ste developed a video conference room or room capability incorporating audio and
video conference technology. A mgor piece of video conference equipment, the codec, utilized CLI

technology, aleading codec manufacturer a the time.
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Figure 15. TEL8 Site Equipment Configuration for Satellite-Based Network

A Network Control Center (NCC) was established at the NDSU site. TheNCC is
responsible for daily operations of the system including the satdllite connectivity for dl gtes, the satdlite
gpace segment scheduling of video conferences and the maintenance and support of al satellite-related
technology at dl stes acrossthe system. The NCC is staffed by the TEL8 telecommunications
technician and other adminigtrative staff as necessary.

The VSAT tranamission medium proved to be efficient and adequate but not el egant for TELS8.
VSAT was more cost effective at the time the network was established when compared to the land-

based technologies. It provided low-cost 24 hours a day, seven days aweek video conference
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capability and afforded afirst opportunity for many TEL8 usersto be exposed to videoconferencing.
However, as video conference technology evolved, other transmission mediums devel oped additiond

functiondity, particularly full-duplex audio, that made them attractive to TELS8.

Satellite-Based Network Enhancements
Severd TEL8 video conference rooms were re-engineered. Enhancements were made in the

audio portion of the room and video and AMX control portions.

Audio Enhancements

Severd TEL8 stesingaled more sophigticated microphones, which offer atighter, more
controlled polar pickup pattern. This dleviated potentid feedback issues and provided more gain from
each microphone. Another enhancement was the addition of a different microphone mixer which, in

conjunction with an automeatic gain control device, brought grester control over the audio sources.

Video Enhancements
An additiond VCR wasingdled at the NDSU ste to record TELS8 video conferences. A
“MADDEN PAD" graphicstablet dso wasingdled. Severd stesingalled scan convertersto alow

utilization of alaptop or desktop PC as avideo source.
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AMX TouchControl Panels

Two TELS8 stesingaled AMX TouchControl panels that allow for greater control of avideo
conference, audio conference or presentation. This enhancement alows control switching of the
secondary visible site, selection of video sources, control of both VCR's, control of the dide to video
projector, control of the CODEC for graphics and incoming audio, and control of a microphone mixer

for volume and audio muting.

Southwestern Bell Gateway

A magor engineering effort came to fruition in 1996 with the development of a satdllite-terrestrid
gaeway. This system engineering enhancement was fueled by the Trangportation Research Board's
desire to broaden the distance audience for it's 1996 Annual Meeting utilizing TEL8. The
Southwestern Bell Gateway dlowed TEL8 sites to conference with any terrestrid Ste that has ISDN

did out capabilities.
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Satellite-Based Network Transmission Costs

Hughes Network Systems Maintenance Contract

TEL8 s maintenance service contract with Hughes Network Systems covered the video
conference equipment providing network connectivity through the satellite transmisson medium.
Maintenance costs ranged from $175/month/site to $200/month/site while TEL 8 used the satdllite for
network connectivity. The maintenance contract provided service coverage of eight hours per day, five
days per week - local time. The originad annua maintenance service contract for TEL8 as awhole was

$28,800.

Satellite Space Segment
TEL8's space segment was located on Galaxy 4, Transponder 10. This satdliteislocated a
99° 00' West longitude. Six percent of this transponder was leased at acost of $1,152/site/month.

The origina annua satellite lease for TEL 8 as a whole was $138,240.

Satellite Space Segment Utilization
Selected Satellite Use Report
The following numbers represent system wide conference activity including events originating
from West Virginia Tdecommunications Network, VSAT Tri-School Consortium and TEL8 from
January 1, 1996 to December 31, 1996.

0 Off Net Conferencesfor O minutes
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30 Broadcast Conferences for 139 hours 54 minutes
336 Two-Way Conferences for 255 hours 28 minutes
1 N-Way

407  2+N-Way Conferences for 587 hours 37 minutes

262

51

25

27

25

10

Conferences for 1 minute

2+N-Way Conferences had 3 stations
2+N-Way Conferences had 4 stations
2+N-Way Conferences had 5 stations
2+N-Way Conferences had 6 stations
2+N-Way Conferences had 7 stations
2+N-Way Conferences had 8 stations

2+N-Way Conferences had 9 stations

TOTAL = 774 Conferences for 983 hours 0 minutes

Broadcast were 3.9% by conference type and 14.2% by duration time.

Two-Way were 43.4% by conference type and 26.0% by duration time.

N-Way were 0.1% by conference type and 0.0% by duration time.

2+N-Way were 52.6% by conference type and 59.8% by duration time.

Selected Satellite Utilization Report for TEL8 Sponsored Events

April 1996

Two-Way Conference hours:

Two + N-Way Conference hours:

59

6 hours 9 minutes

7 hours 51 minutes



Totd: 14 hours 0 minutes
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May 1996

Broadcast Conferences:

Two-Way Conferences:

Two + N-Way Conferences:

Totd:

June 1996

Broadcast Conferences:

Two-Way Conferences:

Two + N-Way Conferences:

Tota:

July 1996

Broadcast Conferences:

Two-Way Conferences:

Two + N-Way Conferences:

Totd:

August 1996

Broadcast Conferences:

Two-Way Conferences:

Two + N-Way Conferences:

Tota:

September 1996

Two-Way Conferences:

Two + N-Way Conferences:
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1 hour 2 minutes

18 hours 1 minute

18 hours 51 minutes

37 hours 54 minutes

0 hours 19 minutes

7 hours 16 minutes

51 hours 56 minutes

59 hours 31 minutes

3 hours 0 minutes

9 hours 16 minutes

43 hours 57 minutes

56 hours 13 minutes

3 hours 2 minutes

18 hours 50 minutes

34 hours 30 minutes

56 hours 22 minutes

4 hours 4 minutes

42 hours 24 minutes



Totd: 46 hours 28 minutes

October 1996

Broadcast Conferences: 9 hours 38 minutes
Two-Way Conferences: 5 hours 9 minutes
Two + N-Way Conferences: 55 hours 59 minutes
Totd: 70 hours 46 minutes

November 1996

Broadcast Conferences: 0 hours 6 minutes
Two-Way Conferences: 4 hours 55 minutes
Two + N-Way Conferences: 46 hours 26 minutes
Totdl: 51 hours 27 minutes
December 1996
Two-Way Conferences: 21 hours 2 minutes
Two + N-Way Conferences: 31 hours 56 minutes
Totdl: 52 hours 58 minutes
Report Total : 560 hours 5 minutes
Average use per month: 46 hours

Network Technology Evaluation
The 1997 annud mesting strategic planning process and two years of experience with the
origind technologica configuration, including the satdllite transmission medium and the CLI codec,

coupled with the rapid evolution of video conference technology, reveded the need for mgjor
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improvements to the system. Improvementsidentified as necessary were improved codec video
conference functiondity, increased transmission medium functiondity and connectivity, and an enhanced
video conference environment for TEL8 users. A Request For Proposa (RFP) committee was formed
to develop and assess potentid solutions to implement these improvements.
The RFP committee developed a technica document which formed a subsequent RFP issued in
May of 1997. The RFP asked for solutions to improve TEL 8 technology, functionality, and capability
in the following aress.
> Transmisson Medium
> Codec Technology
> System Integration/Configuration
The Board of Directors voted for network improvements with a sgnificant investment in
enhancing TEL8 video conference technology. 1n addition, the Board stressed that while improved
technology will greatly improve the system, additional resources needed to be alocated to

programming, the highest priority strategic objective.

Second Generation TEL 8 Network Technology
TEL8 undertook a mgjor reconfiguration of its video conference technology and network
technology in 1998. Initidly planned and designed during 1997, the technologica reconfiguration was
part of an overal enhancement of TEL 8's telecommunications capability. The entire system switched
from a satdllite-based transmission medium to aterrestrial-based T1 private network. The switch

alowed for enhanced video conference functionality and provided increased connectivity to al parts of
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the world. In addition, TEL8 acquired new codec technology and installed a network video conference
bridge which alows a cost effective mechanism for video conferencing among dl network stes and with
other video conference locations worldwide. The system reconfiguration includes:

. Network Reconfiguration - New |and-based network

. Video conference equipment upgrade - New codec technology

. Video conference bridge Ingtdlation - TELS8 bridge

Network Reconfiguration

TELS8 switched to aterredtria transmisson medium from a satellite-based medium for the
following reasons.

. Full duplex audio, as currently developed in aterrestrid medium, was not avalablein
the satdllite-based technology. Full duplex audio provides the best interactive voice
communications possible in avideo conference setting.

. TELS8 connectivity outside of TEL 8 using the old satdllite technology was cumbersome.
The establishment of a satdllite-terrestria gateway during 1996 had only provided
limited connectivity.

The origina satdlite transmisson medium had illugtrated the need for amore eegant system in
terms of ease-of-use and Site switching. Additiondly, the lack of full duplex audio hindered voice
communication among users and became amgor qudity issue. Moreover, the satdlite sysem was a
closed system preventing easy access to other telecommunication Sites outside of TEL 8. Video

conference communications outsde the satellite network proved difficult or required extensive

64



resources. The other avenue of outside connectivity involved the use of a mobile satdllite unit which was
used for severd successful nationd events but required significant coordination and scheduling
resources. Within this context, the switch to aterrestria transmisson medium was completed in the
spring of 1998 for dl stes. One TEL8 Ste required additional AT& T facilities preparation and came
online during the second quarter of 1998. The satellite-based system was utilized during the early
months of 1998 to facilitate the trangtion period from satellite to terrestrid.

The components of the new TELS8 terrestrid system include:

. AnAT&T Pri Network

. IMUX at ISDN Bri Stes

. T1 Base Unitsat ISDN Pri Sites

. A TELS8 Video conference Bridge

. Bridge Network Access

. A TEL8 Technician and Bridge Adminigrator

The AT&T private T1 Network consigts of Primary Rate ISDN over T1 linesingde a private
network. The network has an exclusve tariff filed for TEL8 including “on-network to on-network” and
“on-network to off-network” rates. The network is fully capable of connecting to any standards-based
video conference system in the world. Furthermore, the new network provided increased qudity and
functionality when compared to the origind satellite-based transmisson medium. The IMUX and T1
Base Units are video conference transmission components required a each TEL8 Ste. The TEL S8
satellite technician assumed the respongibilities for supporting the new terrestrial network and the new

TEL8 bridge described below.
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TEL8 Video Conference Equipment Upgrade

TEL8's enhancements aso included new codec technology. The existing CLI codec technology
required significant resources to update and improve its functiondity to state-of-the-art video
conferencing. The new codecs provide improved video qudity, increased user and system functiondity
and voice-activated camera switching. The new codec technology aso dlows the network to operate
at established industry video conference standards and at different bandwidths. These new features
provide greater flexibility in connecting to other video conference systems aswell as providing video
conference participants an easer and more user-friendly environment.

The ingdlation of the new codec technology includes:

. PictureTe $4200 Codecs

. PictureTd World Carts at severd stes for increased mobility
. Remote Access Modems for improved remote diagnostics
. 30 Frames-per-second codec technology standards

. AMX video conference room integration at two Stes

The ingdlation and configuration of the new codec technology was completed during the first

quarter of 1998.

TEL8 Video Conference Bridge I nstallation
A comparative cost analys's of the potentid transmisson mediums indicated that TEL8 would

benefit from purchasing and operating its own video conference bridge. A bridge is required for video
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conferences involving more than two Stes, a configuration predominantly utilized by TEL8. A FictureTd
Montage 570A bridge was installed at North Dakota State University (NDSU), the Network Control
Center under the satdllite-based transmission medium. The TEL8 telecommunications technician
received bridge training and has been certified as the TEL8 bridge adminigtrator.

The bridge has an 11 port capacity, generdly avallable continuoudy. However, additiond port
capacity is available at reduced bandwiths. During 1998, video conferences with up to 13 locations,
including severd non-TEL 8 gites, were supported by the TEL 8 bridge. Furthermore, TEL8 has
cascaded with other video conference bridges substantialy increasing the potentia for videoconference

connectivity. In summary, the TELS8 bridge provides:

Cogt-€effective network connectivity

Increased non-TEL8 connectivity

TEL8 expangon economies of scale

. Continuous video conference capability

TEL 8 supports a bridge adminigtrator/system technician responsble for TEL8 bridge
operations and overdl system rdiability. The bridge adminigtrator/system technician maintains the bridge
at NDSU (the network control center) and provides technica support for the system.

TELS8 bridge activity has increased ggnificantly asillusrated in Figure 16.
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TELS Bridge Activity
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Figure 16. TEL8 Bridge Activity 1999/2000 - 2001/2002

2000-2002 Technology Overview

The TEL8 network technology performed normaly during 2000-2002. A detailed technical

system report for 2001-2002 is found at the end of this section.
Severd technologica evauations were performed during 2000-2002. These included 1)

Access Grid technology, 2) multi-ste codecs, 3) transmission medium, and 4) bridge capacity

expangon.

Access Grid Technology
The TEL8 gaff evaluated an Access Grid ingtaled at North Dakota State University. Utilizing

the 12 internet connection among salected universties, an Access Grid ingtalation provides continuous,
multi-site access and visihility to al videoconference participants. The Access Grid technology may be
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an dternative videoconference paradigm for afuture TEL8 configuration if system financia resources

are avallable.

Multi-Site Codecs

Multi-site codec technology was assessed by a TEL 8 board member and the TEL 8 technician.
This codec technology acts as a bridging mechanism and provides a multi-gte videoconference
connection within the codec. Additiond bridging capacity in the network may require the gpplication of

selected multi-site codec technology.

Transmission Medium Evaluation
Aninitid examination, on avery prediminary bass, was made of the H.323 Internet Protocol
transmisson medium. The H.323 Internet Protocol may offer economiesiif current qudity of service

and congestion issues are addressed. The undertaking of more forma assessment is under review.

Bridge Expansion/Capacity

The marked increase in TEL 8 Sites requires eva uating the resources necessary to support the
system, particularly the videoconference bridge. TELS8 currently has bridging capacity to connect 11
sites together with full duplex audio a 384k bits per second (kbps) and 30 frames per second (fps).
Because of technology changes, TEL8 s MCU port capacity can no longer be increased. The
following options are under annud review and would adlow TELS8 to expand the bridge beyond the

current limitation of 11 ports.
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Bridge expangon options:

Purchase new bridge

Replace current NDSU codec with multipoint capability codec

Use 3" party bridging service as needed

Use Utah state Bridge as needed
The latest bridge capacity review resulted in the adoption of the last option, and the adoption of
amanagement approach to bridge capacity and utilization rather than any current increase in bridge

capabilities. That management policy was described in the bridge use policy section.

Detailed System Technology Review 2001-2002
The TEL8 technical report for 2001-2002 included a detailed assessment of the following
network components:
. Network
The network component of TEL8 continues to operate normaly. Occasondly thereis
anetwork anomaly that causes one Site or another to drop out temporarily during a
conference.
. Bridge
The bridge component of TEL8 continues to operate normaly. During the prior twelve
months there have been no falures of any component related to the bridge.
. Siteby Stee CODEC and Periphera Equipment
CSU, Fort Collins, CO: No hardware failures reported.
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NDSU, Fargo, ND: NDSU reported afailure of their IMUX.

U of UT, Sat Lake City, UT: No hardware failures reported.

U of WY, Laramie, WY : University of Wyoming reported two falures of theirc
camera

NDDQOT, Bismarck, ND: No hardware failures reported.

MTDOT, Helena, MT: No hardware failures reported.

SDDOT, Pierre, SD:  Pierre reported afailure of their IMUX.

SDDOT, Aberdeen Didtrict: No hardware failures reported.

SDDOT, Belle Fourche Digtrict: No hardware failures reported.

SDDOT, Cugter Digtrict: No hardware failures reported.

SDDOT, Huron Digtrict: No hardware failures reported.

SDDOT, Mitchdl Digtrict: No hardware failures reported.

SDDOT, Mobridge District: No hardware failures reported.

SDDOT, Pierre Region: No hardware failures reported.

SDDOT, Rapid City Didrict:  Rapid City reported 1 failure of their codec.
SDDOT, Sioux Fdls Digtrict: No hardware failures reported.

SDDOT, Watertown Didtrict: No hardware failures reported.

SDDOQT, Yankton Digtrict: No hardware failures reported.

UTDOT, Sat Lake City Complex: No hardware failures reported.

UTDOQOT, Cedar Digtrict: No hardware failures reported.

UTDOQOT, Ogden Digtrict: No hardware failures reported.
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UTDOQOT, Orem Digtrict: No hardware failures reported.

UTDOQOT, Price Digtrict: No hardware failures reported.

UTDOT, Richfield Didtrict: Reported one failure of their camera and one instance of
their IMUX logng its program.

WYDOT, Cheyenne: Reported one failure of their camera.

WYDOT, Basin Didtrict: Experienced eight failures of their codec.

WYDOT, Casper Didtrict: Reported three failures of their camera.

WYDOQOT, Laramie Didtrict: No hardware failures reported.

WYDOT, Rock Springs Digtrict: No hardware failures reported.

WYDOQOT, Sheridan Digtrict: No hardware failures reported.

CONCLUSIONS

TEL 8 has demonstrated the vaue of a telecommunications network dedicated to transportation.
The TEL8 system ddlivers trangportation-rel ated resources, programming and training to a region-wide
audience located in distant geographic areas of the north-centrd and mountain sates. The pooling of
resources by these states in establishing the network brought new opportunities for cooperation,
education, outreach, extension of training opportunities, and the maximizing of training and research
funds. The sharing of human resources across the network exposed more transportation professonas
to existing expertise in the region and nationwide. Aswell, TEL8 provides a new medium for
addressing the problems and issues shared by the transportation systems in the region and illustrates a

new paradigm for developing solutions to those problems.
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The partnership between DOTs and universities is one of the highlights of TEL8 and provesto
be a vauable resource for the network, affording invauable opportunities to the syslem. The
formdization of this reationship ingde the TEL8 focused each group on the requirements, opportunities
and issues of the other. Both groups have benefitted from the partnership and are addressing severd
chdlengesin an effort to take full advantage of this relaionship. These issues are being examined and
include universty credits for courses, DOT employee time for education, initiating and acquiring
technical training, and university courses taillored to meet DOT needs.

The qudity and quantity of the programming in the sysem remains the primary chalengeto
TELS8. A gtrong emphasis on developing and acquiring programming for the system’s dlientele has been
established. The cregtion of a programming director position during 1997 is an effort to meet that
chdlenge and the role of the program director will be paramount in the success of TEL8. Additiondly,
the videoconference technology deployed by any syssem must not inhibit the utilization and devel opment
of programming. Early TEL8 experience demondrated that the origind technologica configuration of
the system was not elegant and prevented the maximization of the network.

Recent programming initiatives included MPC short courses and the MPC-X. These new
programs, one which was begun to meet identified DOT needs, were specifically designed to increase
technicd training in the sysem. Additiona programming efforts redlized increased training to DOT
digtrict Sites.

Communication with the users of the system is necessary to make it relevant to the solutions or

opportunities they seek. Thismay be redized through traditiona means but should
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include training in using the system o these users will be activein letting their organizations learn of the
network’ s potential. Aswadll, specid emphass on the user-friendliness of the system and reducing
system complexity through system-wide technicd integration is recommended.

TEL8 dso demongrates the feasbility and vaue for other trangportation agencies to access the
TELS8 network. The TRB and AASHTO specid events brought those organi zations to a new audience
of trangportation professionas and displayed the efficiency of an organized, video conference network.
The ISTEA hearings with Secretary Péna showed the effectiveness of the network by alowing the
Secretary the opportunity to interact with the CEOs from six state DOTs.  Furthermore, individua
gate DOT's have learned through the TEL 8 experience the advantages of developing intrastate video
conference facilities within their own organizations and have initiated programs to do so.

DOT didtrict expanson added to the geographica scope of the organization and expanded
access to TEL8 programming and video conferencing. Moreover, this expansion incressed the
expertise avallable to the network and highlighted the efficacy of technology transfer viaavideo
conference system. Existing Tel8 resources managed the expansion but current system technol ogical
resources need to be monitored with this expansion.

The TELS8 network, during 2000-2002, was used as amodd for two other incipient networks.
WASHTO-X, involving severd western states, started video conference programming modeled after
the TEL8 InfoX and TransX programs. During the summer of 2002 WASHTO-X, with the assstance
of TELS, initiated a once-a-month video conference program. Additiondly the Mid-Continent Trans-
portation Knowledge network brought together universties in the United States and Canada utilizing

TELS8 resources.
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Findly, the importance of developing an organization that emphasizes programming and
programming partnerships over system organization or network technology must again be noted. The
continuing success of TEL8 will depend upon the success of its programming. While organizationd
sructure and gppropriate technology is necessary in establishing a network, neither will dictate the

auccess of the network.
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APPENDIX A

TEL8 TRANSPORTATION TELECOMMUNICATIONS NETWORK
BYLAWS

ARTICLE |
Member ship

Current Members. The name of this organization shal be Tel8. The members of Tel8 are:

. Montana Department of Transportation

. South Dakota Department of Transportation
. North Dakota Department of Transportation
. Utah Department of Transportation

. Wyoming Department of Trangportation

. Colorado State University

. North Dakota State University

. Universty of Utah

. Universty of Wyoming

Member ship: Members in Td8 participate in the events of their choosing and enjoy the privileges and
respongbilities of being partners in the management of the syssem. Members will abide by these bylaws and
fulfill ther finandd commitmentsto Tel8. They provide their own on-site equipment, make arrangements for
internal technical support, and must ensure reasonably available and adequately sized room space.
Membership means participation as part of the Tel8 Board of Directors, participation in Tel8 programming
onaregular basis, and parti ci pationasmembersof committees as required. Applicationfor membership should
be made in writing to the Executive Director for considerationby the Board of Directors. Acceptance of new
membership requires the approval of 2/3 of the members of the Board of Directors. If the application for
membership is denied or if the applicant withdraws before consideration, Tel8 will refund funds received from
the applicant except for bridge and line services dready used.

Withdrawal from Member ship: Members may withdraw their membership from Te8 by informing the
Executive Director inwriting. Withdrawing membersretainther financid obligation to Tel8 until the end of the
fiscd year in which they withdraw. Members may temporarily withdraw due tofinancid or other congtraints,
then return to membership within 12 months without further adminigtrative action necessary. Members who
withdraw for grester than twelve months must reapply as described in the paragraph above. The Executive
Director will inform the Board of dl withdrawas from membership and reingtatements following temporary
withdrawals.
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Removal of Member ship: The Board of Directors may revoke any membership by 2/3 vote of dl members
of the Board. Removed members retain their financid obligation to Tel8 until al debts are cleared.

ARTICLE I

Purpose of Network

The purpose of the network is to improve the United States transportation environment through better
communication, research, technology transfer, and education. The objectives for which the network is
organized and for which it shdl be perpetuated are:

)

2

3

(4)

()

To research and illudrate gpplications that may be applied on a regional transportation
tedecommunications network to improve the efficiency and effectiveness of transportation
professonds.

To facilitate and improve transportation-related communications among state DOTSs.

- Improve statewide and regional transportation activities.

- Fecilitate more discusson and coordinate development of regiona and
nationd trangportation policy.

- Facilitate sharing of expertise among sate DOTs.

To facilitate FHWA communications.

- Increase, improve, and coordinate communications between FHWA and
date DOTsin the region.

- Facilitate and improve FHWA training of state employees.

- Better communicate data transmission between divison offices and FHWA
offices.

To enhance FHWA, state DOT, and locd trangportation officids communications.

- Continuing education.

- Allow integration of multiple group training for select interests.

- Promote sequenced and segregated training presentations.

- Extend opportunities for education, traning, and professona development toloca
governments.

To improve and promote transportation technology transfer by LTAP centers.

- Deliver technology transfer courses regionwide.
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- Promote periodic technology transfer news programming regionwide.
- Promote sharing of expertise among technology transfer centers.

(6) To enhance research communications.

- Improve dissemination of research resultsin ared time mode.

- Improve research collaboration (eg. joint proposals, projects) among
FHWA, DOT, and university personndl.

- Improve coordination and facilitation of pooled funding of projects among
states.

- Increase sharing of research findings and techniques.

7) To increase partnerships among state DOTSs, MPC universities, and other universities.

- Allow univergties to expand non-resident education programs.

- Improve availability of workshops, seminars, and shortcourses.

- Improve availahility of specidized univeraty expertise and information.

- Allow DOT professonds to provide practical experience to university
students viaguest lectures.

- Facilitate job interviews by DOTs of sudentsin atimey manner.

8) To fadilitate improved university-to-university communications.

- Enhance graduate education programs.
- Allow coordination of expertise and courses for transportation clientele.

9 To improve emergency communications and facilitate discussion of criticd, urgent, and unscheduled
problems and issues.

- Improve communications for regiona and naturd disasters.

- Improve postions of common regiond interest on legidative or other
trangportation activities.

ARTICLE Il

Purpose of Management Group

The network ingallation and operations shal be managed by a steering group hereinafter referred to
as the Board, empowered with the following purpose:
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@)

2
3
(4)

To develop apolicy for the establishment and operation of aregionad telecommunications network.

Approve priorities for use of the system.

Resolve conflicts.

Establish procedures on use of the system.

Review gtatus of operations on an as needed basis.

Approve expenditure of monies for ingtalation of equipment.

Edtablish standards for the system.

Recommend use of system to broaden its effectiveness and use.

Promote programming on the network.

Address other issues pertinent to the establishment and operations of the
sysem.

Approve an annud work program that shdl be the basis for managing and
funding the network.

To promote use of the Tel8 network.
To mest the intent of "Article Il - Purpose of Network."

Sdlect and gppoint an Executive Director to serve at the pleasure of the Board.

ARTICLE IV

Board Membership

The Board shdl be established in such a manner that the state DOTSs have principa charge and

responsibility for the establishment and management of the Td8 network. Each member shdl serve at the
pleasure of the organization they represent.

Member Jurisdictions

Section 1:

The member jurisdictions of the Board shall be composed of the following agencies:

. State DOTs:
. Wyoming Department of Trangportation
. Utah Department of Transportation
. South Dakota Department of Transportation
. North Dakota Department of Trangportation
. Montana Department of Trangportation
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(b) Univergties

. Univergty of Utah

. Colorado State University

. Universty of Wyoming

. North Dakota State University

Board Representative of Members

Section 2: @ State DOTs - shall be the CAO or a designated representative
(b) MPC Univergties - shdl be the Mountan-Flans Consortium executive
committee member, or a designated representative, at the four MPC
univerdties, as previoudy approved by each university’s adminigrators
. If a Board member is unable to attend a meeting of the Board, they may
designate a representative to serve as a subdtitute for them at that meeting.
The representative shal have theright to vote for the Board member.

Associate Members

Section 3: Such members shdl consst of persons who may, fromtimeto time, be asked by the
Board to participate. Such members shall not be voting members.

Additional Members

Section4: Additional members may be permanently added to the Board as full membersof Tel8
by a 2/3 vote of the Board. Terms and conditions to be determined by the Board.

ARTICLEV

Officers
Section 1: The officars of this Board shall consst of the President, Vice President, and
Secretary/Treasurer. Theseofficersshdl bedected by themember jurisdictionsof theBoard.
Teams for these offices shdl be for two (2) years. The presdent must have been a Board
member for at least one (1) year before entering office.

Section 2: Interim vacancies in the offices shall be filled accordingly:
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Section 3

President

Section 1;

Vice Presdent

President - position to be assumed by Vice Presdent.
Vice President - position to befilled by Board.
Secretary/Treasurer - position to be appointed by President.

All vacanciesfilled for baance of origina term of office.

Election of officers shdl be held a the Annud Mesting of the Board.

ARTICLE VI

Duties of Officers

The President shal carry out the following duties:

@
(b)
(©

Cdl and presde a al meetings of the Board,
Make reports to Board on status of network operations,
Maintain liaison between Board and Executive Director of Tel8 network.

The Vice Presdent shdl carry out the following duties:

Section 2;

@

(b)
Secr etary/Treasurer
Section 3

Carry out duties of the President during absence or incagpacity, deeth, resgnation, or
removal of President;

Ass g the President inany manner pertaining to the network or Board whenever and
to the extent requested.

The Secretary/Treasurer shdl carry out the following duties:

@
(b)

(©

(d)
(€

Keep arecord of the meetings of the Board,

Be respongble for the mailing of dl notices and correspondence of the Board and
perform such duties as the President or the Board may prescribe;

Convene and preside over meetings of the Board inthe absence of the President and
Vice President;

Shdl have custody of any funds of the Board;

Report directly to the President and Board at least annudly, or more oftenif directed,
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on financid satus of network account.

() The Secretary/Treasurer may delegate to the Executive Director any of these
functions except those directed by the Board,

Authorization of Committee Structure

Section 4:

Section 1:

Section2:

Section 3

Section 4:

Section 5:

Section6:

The President, Vice President, and Secretary/Treasurer shdl congtitute the Executive
Committee. The Executive Committee, as well as the Board, shdl establish committees as
deemed necessary to accomplish the mission of Tel8.

ARTICLE VII

M eetings of the Boar d

The Board shdl meet at least twice each caendar year - one meeting to be considered the
Annua Meeting of the Board and the other meeting or meetings a suchtime and placeasthe
President may direct.

A 2/3 mgjority of the Board members shdl congtitute a quorum for the transactionof business.
The university members of the Board shal not have more than four (4) votes.

The Board shdl aso meet onawrittencal signed by four membersthereof and filed with the
Presdent, Secretary/Treasurer, or Executive Director not lessthan fifteen (15) days prior to
the date such mesting is caled.

The rules of parliamentary procedure, as set forth in Robert's Rules of Order, shdl govern
Board meetings.

The Board may vote by mail, ectronicaly transmitted ball ot, or by video telecommunications
if the President determinesthat anissue must be resolved without delay, between meetings of
the Board. Thedistribution and counting of balots shal bethe responsbility of the President,
or the Executive Director if so directed by the President.

ARTICLE VIII

Executive Director

There shdl be an Executive Director who shall be appointed by and serve at the pleasure of the Board.
This person is not amember of the Board and has no vote.
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ARTICLE IX

Duties of Executive Dir ector

Section 1: The Executive Director shdl carry out the following duties:

@ Convene and preside over metings of the Board in the absence of the
President, Vice President, and Secretary/Treasurer until the Board shdl elect
one of their members to serve as President Pro Tempore;

(b) With approval of the Board, carry out functions and purposes of the network, and
keep adequate records of itsfinancid and other affairs;

(© Make, keep, and maintain proper and adequate records of all receipts and
disbursements of Board and network funds;

(d) M ake find authorizationfor payment of dl duly authenticated and authorized items of
expenditures to be paid out of funds for the network;

(e Prepare annud report on the network pursuant to the direction of the President and
the Board;

() At the direction of the Secretary/Treasurer, makes, keeps, and maintains proper and
adequate records of al Board meetings, transactions, and actions.

(0) Edtablish and maintain liaison and cooperation with Federal agencies and other
supporting and cooperating organizations,

(h Report to Board whenever, and to the extent, required by them;

0] Perform such other duties as are assgned from time to time by the Board.

Section 2: In the event that the Executive Director is unable to perform the duties prescribed in these

Bylaws, by reason of illness, disability, or absence, such dutiesshdl be performed by aperson
gppointed by the president, or the president’s designee, until the return of the Executive
Director or until the vacancy in the office of the Executive Director has been filled.

ARTICLE X

Fiscal and Operational M anagement

All fiscd, operationd, and policy issues of Tel8 are ultimately the responsbility of the Board of

Directors.
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ARTICLE Xl

Suspension of Bylaws
With the exception of Artide X1, the Bylaws of the Board may be suspended during any regular

mesting of the Board by atwo-thirds mgority of the member jurisdictions attending the mesting, provided that
aquorum is present.
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ARTICLE XII

Amendmentsto Bylaws

Section 1: The Bylawsmay be amended at any meeting of the Board provided that thirty (30) days prior
to the meeting writtennotice of any proposed amendments, or the text thereof, isfiled withthe
President, the Secretary/Treasurer, and the Executive Director. Proposed amendmentsshall
be submitted by the Executive Director to member jurisdictions at |east fifteen (15) days prior
tothe medting. Should the Board determine that any proposed amendment must be resolved
without delay, the Board will instruct the Executive Director to require a vote by mail,
eectronicdly trangmitted balot, or by tdecommunications provided the notification
requirements have been met. The results of ballot shal befiled by Executive Director or the
Secretary/Treasurer as a part of the record of the Board.

Section 2 A vote of two-thirds of member jurisdictions shdl be required to amend the Bylaws.

ARTICLE XIIlI

Dissolution

Dissolution of the Board and network organization may occur with a two-thirds vote of al Tel8
network member inditutions.

ARTICLE XIV

Addendum

Addendum #1: The Executive Director will have the authority to contract with other parties on a demand-
price basis which does not conflict with goa's and objectives of members, their dientele, and
the pooled fund study. No agreements are to be longer than six (6) months. (Adopted
2/15/96)

Addendum#2: The principa purpose of leasing time will be for the expans onand enhancement of the existing
Tel8 system. (Adopted 2/15/96)

Amended - November 23, 1998
Amended - August 17, 2001
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