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PREFACE

This document is the final report in a series of
three reports to the Illinois Telecommunications
Commission. For the convenience of the reader
who does not have copies of the first two reports,
their Summaries have been reproduced on the
following pages, preceding the Summary of this

document, "Telecommunications Study for the State

of Illinois, Report C: Final Keport."
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SUMMARY OF REPORT A: INVENTORY OF FACILITIES

The Illinois Telecommunications Commission (ITC), created by Act of the 75th
Il1linois General Assembly, contracted with the System Development Corporation
(SDC) for a comprehensive study of Illinois' telecommunications capability.
This report is in fulfillment of the first of 3 study objectives, i.e., to
produce a complete inventory of present State telecommunications services and

determine their capacity for growth.

Data were gathered from personal interviews, cuestionnaires, computer
magnetic tapes, printouts from the Secretary of State and the Illinois Bell

Telephone Company, and printed material and graphics from many sources.

The repert is presented in 5 parts; 1) Introduction, 2) Inventcry Ly Agency,

3) Intercity Networks and Common Facilities, 4) Civil Defense Telecommunications,
and 5) Educational Television and Radio. A glossary of technical terms is

given in the Introduction, and detailed inventory listings and calculations

are presented in appendices.

Individual Agency Inventories (Part Two) presents descriptions of the organi-
zation and function of 62 State entities., It lists approximate numbers of
employees, describes their use of telephone aund radic facilities, and gives
estimated investment value of State-owned facilities and the annual costs

for telephone services and radio maintenance. Adjusted total costs for
telephone service, exclusive of dedicated intercity facilities exceeds
$8,550,000 per annum. Intercity wire services account for $500,000

more. Estimated total replacement value of radio facilities is about

$4,606,000 , and the annual maintenance bill for them is close to $360,000.

Intercity Networks and Common Facilities (Part Three) is divided into Wire

and Radio sections. Under the heading Wire Networks, the Springfield




Centrex system and the Illinois Building PABX are discussed as facilities
common to many users. Springfield Centrex has about 3,200 subscribers with
an annual billing of about $1,380,000. The Illinois Building PABX serves
1,100 subscribers at a cost of about $360,000 per annum. Both facilities

are presently adequate for their handling of local calls but have inadequate
numbers of dedicated lines to provide good long distance service. Also
discussed under Wire Networks are the intercity facilities, consisting of

77 foreign exchange lines, 88 tie lines, 46 off-premise stations, and 5
private lines, These lines are almost all charged under the low Telpak rate,
Annual costs for these 216 dedicated lines, representing 23,000 circuit miles,
are about $210,000. There are also 36 WAIS lines at an annual cost of about
$248,000. All of these lines were found to be overloaded with resulting poor
service to State users. Analysis showed that a good grade-of-service could
be obtained with the amount of traffic presently heing handled, only by
adding many more lines. The State Police LETS Teletype network costs about
$42,000 per annum.

Under the heading Radio Networks, the radio facilities of the 12 State
agencies having such facilities are discussed. There are 2 large users of
radio, the State Police and the Division of Highways, and 2 medium users,

the Departments of Mental Health and Conservation. The other 8 agencies have
relatively little radio equipment and consequently, a small investment. Radio

equipment in the State consists of:

2,731 mobile units
276 base stations
9 repeaters
32 microwave terminals

72 antenna towers

Replacement value of the radio systems was believed to offer the most meaning-
ful way of assessing capital investment. Estimated replacement value for

these equipments and miscellaneous hardware is somewhat over $4.6 millionm.



Maintenance costs have been estimated to be about $360,000 annually. Over-
crowded networks and insufficient channel capacities are the principal factors
inhibiting future growth of the radio systems. Most networks already have

more mobiles than is advisable for good operatioms. All users are experiencing
the effects of overcrowding of the radio spectrum. It appears that a solution
to the problem must be made on the national, rather than at the State or

local, level.

Civil Defense Telecommunications (Part Four) is concerned with those civil
defense functions thaf transcend agency lines. The assignments of the State
agencies having civil defense responsibilities are based on the State Emergency
Preparedness and the Disaster Plans. The State Emergency Operating Center (EOC)
is presently connected to the 10 Mutual Aid Area (MAA) EOCs by telephone and

to Region 4 Civil Defense Headquarters by radio link. A radio tz-%up network

is now being implemented to supplement the MAA telephone network. Supplemental
communications are 1) Nationel Communications System I (NACOM I), a Federally
sponsored telephone and teletype circuit between the State EOC and Region &;

2) National Warning System (NAWAS), a Federal private line system to pass
warning messages down from 3 National Warning Centers; 3) NACOM IT, a Federal
multichannel 'radio backup for NACOM I having a capability for voice, teletypewriter
and manual telegraph; 4) Radio Amateur Civil Emergency Service (RACES) base
station installations which have been approved for all MAA's; the Northeast

MAA base station is presently operational.

Requirements for the immediate future are: 1) to complete the radio network
linking the State EOC with the MAA EOC's, 2) to install base stations in the
State EOC to net with the State Police, Division of Highways, and the National
Guard during emergencies, 3) to connect the EOC to radio station WTAY, (AM-FM)
in Springfield for entry into the Emergency Broadcast System, 4) to effect
wider distribution of radio warning receivers among State agencies,and 5)

to integrate the EOC intercom with NACOM I.




Educational Radio and Television Telecommunications (Part Five) inventory
data are based on inputs from 40 radio-TV installations within the State.
Three Instructional Television Fixed Service (ITFS) systems are

operating at Bradley University, New Trier Township and Sterling Township.
There are 12 CCTV systems in operation throughout the State; 9 function as
intra~institutional communication systems and 3 distribute programs to a
number of schools. Most of them are under the auspices of institutions

of higher learning. More than 20 educational radio stations operate in
the State though Information for this report was available on only 15, of
which 60 percent are associated with institutions of higher learning,

Programming emphasis is on community service.

In all, 30 institutions of higher learning have entered or intend to enter

the ETV field. A large number of students received instructional TV (ITV)
signals from Midwest Program on Airborne Televised Instruction (MPATI) which
is now defunct., Less than one~third of the pupils in the State receive any
form of ITV, though both TV and radio coverage tend to be concentrated in
areas of higher population. Capital investment in broadcast ETV facilities
for the 1964-1968 time period are estimated at about $5.3 million. Current
annual operating costs run around 53 millionm. Capital costs for ITFS-CCTIV
for the same period are around $1.35 million with annual operating costs
estimated at somewhat over $210,000. ITV costs per pupil have been about $3.92
per year. Radio capital costs for 7 out of 15 stations are about $305,000

and operating costs run about $320,000 per annum, It was concluded that:

1) Some form of educational communications is available in almost every area
of the State, 2) less than 10 percent of ETV programming is locally produced,
3) broadcast compatible video tape recorders are generally available,

4) production facilities are adequate for current programming, 5) ITFS-~CCTV
shows the greatest investment increase, 6) a replacement for MPATI needs to

be found to maintain the former level of ITV service, 7) a continuing interest
in educational communications is indicated, and though system use is now at a
low level, it is predicted by practitioners in the field that capacities of

existing systems will be strained in the near future.




SUMMARY OF REPORT B: 1975 REQUIREMENTS

This is the sccond of three reports to be submitted to the Illinois Telecommuni-
cations Commission in fulfillment of a contract with the Syclem Development
Corporation for a comprehensive study of telecommunications capabilities in

Illinois. Report A: Inventory of Facilitles was presented to the Commission

on September 3, 1968. That document contained a comprehensive inventory of

present State telecommunications facilities and costs.

This report, Report B, proceeds from that point to project State telecommuni~
cations requirements through 1975. To present these findings in orderly and
logical fashion, the report is organized into five Parts: Introduction, Agency
Requirements, Intercity Networks and Common Facilities, Civil Defense, and
Educational Broadcasting. Appendices containing supplementary material are

also provided.

The Introduction includes background on the overall study, a statement of the
objectives in Report B, and a summary of the study approach. Findings are
based on data from a number of sources, the most important of which are ques-
tionnaires returned by agency representatives and follow-up interviews with
selected agency spokesmen. These data have been adjusted by the inclusion of
values for major external influences to provide the 1975 projections offered

in this report. External influences included future trends in overall State
employment, past and future budget experience, enrollments in higher education,

and patterns of growth and distribution for the State's population.

Part One presents a general overview of population prospects through 1975

for Illinois. This material is included as background information within which
State Ltelecommunications requirements estimates may be compared and evaluated.
Major demographic trends considered are general increase, age-group composition,

geographical distribution, and regional growth differentials.



Part Two identifies 22 State agencies as the major growth agencies through 1975
and projects theilr telecommunications requirements. Projections are calculated
from the average annual rates of change (by agency) in number of employees,
operating budgets, and telephone and telegraph contracted services. These find-

ings are adjusted by the inclusion of questionnaire data.

Overall statewide projections are also included. For example, full time State
employment is estimated to expand by about 44 percent through 1975, while the
annual operating budget for State government will rise some 54 percent. That
portion of the budget reserved for telephone and telegraph contracted services
is expected to go up about 77 percent, and annual State expenditures for all
local and long distance services are projected to increase to more than $16,5

million, a gain of 83 percent over the 1968 total.

Although Part Two documents an increasing need among State agencies for such
specialized communications services as data networks, the text makes it clear
that local telephone expenditures will remain the major telecommunications cost

item through 1975.

Intercity Networks and Coﬁmon Facilities {(Part Three) is divided into Wire and
Radio sections. Under the heading of Wire Facilities, 23 intercity corridors
are analyzed on the basis of current and future volumes of voice traffic. These
corridors represent 86 percent of the total current intercity voice traffic.

The Springfield-Chicago corridor is identified as the number one traffic path,
both currently and through 1975, because of its general use by virtually all
units of State Government. Traffic through this corridor is projected to double
by 1975.

The 23 corridors are ranked by both current and projected 1975 volume. Overall
voice requirements for the 23 corridors are projected to rise about 92 percent

by 1975. A major factor in the projected increase is the need imposed by higher



education. Annual costs of this traffic will approach $2.2 million, about one-
half of which will represent long distance charges.

Data transmission is identified as a possible major influence on future tele-
communications facilities and expenditures. Data systems planned !y nine State
agencies are discussed, and the locations of proposed remote term: .als are tabu-
lated to suggest the scope and impact that planned data networks may have in

intercity traffic.

The radio requirements section presents 1975 projections as augmentations of
present facilities operated by five large State agenciles and six of the State's
senior colleges. This group currently accounts for some 99 percent of the
State's radio inventory, and 1975 requirements call for about 560 additional
mobile units, 33 base stations, and 40 portable units. This expansion is esti-

mated to add about $996,000 to the State's investment in radio.

Part Four discusses Illinois Civil Defense Requirements through 1975 in respect
to the nationwide civil defense program. State civil defense communications
requirements are identified in terms of what must be done (and by whom) to meet

both upward and downward functional requirements.

In addition to requirements cited in Report A, three immediate and vital tele-
cormunications requirements are identified and discussed in terms of availlability,
survivability, and network potential. These three requirements are: (1) a
system for reliable contact with major functional agencies that have assignments
such as rescue and radiological monitoring, (2) a secondary system of dedicated
links to the other State and interfacing agencies, (3) a shelter communications
system. The advantages and disadvantages of using radio or telephone facilities

to meet these needs are discussed.

Civil defense telecommunications requirements through 1975 will continue to be
those considered necessary by the Director to meet the objectives of the Federal
program. Based on Federal research and policy studies, there is little indica-

tion that stated needs will shift significantly over the coming seven years.




Part Five combincs the findings of survey questionnaires, interviews with members
of the Illinois Telecommunications Commission, and seminars among nationally
recognized authorities on educational broadcasting to project expanded require-
ments of educational broadcasting services, principally for TV, over the next

several years.

The State's operating and facilities plans include an intention to concentrate
on the UHF spectrum for increased community services in the instructional
television area. Both Instructional Television Fixed Service (ITFS) and closed
circuit television (CCTV), principally internal systems, are identified as the
areas of greatest expansion in services and capacity through 1975, Two new
educational radio facilities are expected, but beyond these additions,
educational radio requirements are expected to remain little changed through
1975.

Capital costs for ITFS-CCIV are predicted to be 50 percent greater than for
broadcast TV between 1969-~71. While no growth in ITFS is expected from 1972
to 1975, costs for CCTV are expected to be four times as large as broadcast
television costs. Expansion of the Office of the Superintendent of Public
Instruction into educational TV production and services (beginning 1968-69)

will provide some $250,000 annually for programming after 1970.

Noncommercial radio and television system planning for the State is indicated
a- requiring a plan to provide both a mass communication capability and a
localized or individualized capability. These twin capabilities will require

supervision at the State level to achieve economy, efficiency and effectiveness.




SUMMARY OF REPORT C: FINAL REPORT

Part One: Introduction lists the milestone events since the Illinois

Telecommunication Commission (ITC) contracted with the System Development
Corporation (SNC) on March 4, 1968 to study the telecommunications capability

of the State. fhis is the Final Report of the study, the principal objectives
of which were to: 1) produce an inventory of present telecommunications
requirements, 2) project telecommunications requirements to 1975, and 3) develop
and determine cost effectiveness of alternative plans for an effective tele-

communications capability through 1975.

Report A: Inventory of Facilities, publishied September 3, 1968 fulfilled the

first objective. Report B: 1975 Requirements fulfilled the second. This

Final Report fulfills the third objective.

The report is presented in six (6) parts: 1) Introduction, 2) Cost Reduction,
3) Telecommunications Management, 4) Approaches Considered, 5) Cost Effective-

ness Analysis, and 6) Conclusions and Recommendations.

Part Two: Cost Reduction introduces a new approach to saving on common carrier
telecommunications costs. Local telephone costs at $7.8 million are shown to
represent over 87 percent of the total telephone bill compared to 13 percent
for intercity telephone costs. Experience of SDC's communications consultants
is that savings of from 10 to 25 percent can usually be saved on larg: tele-
phone accounts. Most fruitful areas of saving are service disconnects during .
vacation periods, removal of unneeded push button equipment and unused dial
switchboard equipment, correction of billing discrepancies and proper trunking

to reduce excessive message unit costs. The State is advised to take advantage
of these cost reduction possibilities by contracting with expert communications

consultants who specialize in this type of savings.
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Part Three: Telecommunications Management discusses the neéessity for the

State to set up a management organlzation to iIntegrate the State's telecom-
munications facilities. The need for a policy-making body at the highest level

is recognized as well as an operations organization to handle the daily chores

of telecommunications management. Similar organizations in California, Colorado,
Idaho, Iowa, Massachusetts, Nebraska, North and South Carolina, and Pennsylvania
are explained and extracts from the legislation setting up their telecommunications
management organizations are presented. A typical operations division with four
units, Engineering, Operations, Purchasing, and Administrative is described

with recommendations on how Illinois should coordinate operations and implement

the management structure. Computerization of portions of the management function

is recommended.

Part Four: Approaches Considered defines the chammel requirements for telephone,

data, radio, civil defense, and ETV. The monthly volume of telephone calls
increase 85 percent from 182,000 in 1968 to 337,000 in 1975. Land mobile radio

units increase from 3,000 to 3,700 over the same period.

Nine approaches were considered.

Annual Cost

*
Common Carrier (POTS ) administrative network $ 906,880

e

e Common Carrier ETV network 850,968
® State-owned ETV network 829,307
e State-owned administrative network 1,476,815
e State-owned combination ETV and

administrative network 2,150,854
® Land mobile radioc network ———

A "minimum cost" microwave approach to
intercity service ——

® Communication satellites ———

e Community antenna television -—-

*
Plain 0Old Telephone Service
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The first five networks were costed in detall and found suitable for inclusion

in the cost-effectiveness analysis in Part Five.

Land mobile radioc was discussed and costed but due to its unique requirements

was not included in the cost—effectivemness study.

The "minimum cost'" microwave approach turned out upon analysis to be

not minimum cost so was dropped frcm further consideration.

The Satellite and CATV ETV networks were found to be unsuitable for the State

at this time due to excessive cost.

Part Five: Cost Effectiveness Analysis combines the first five networks

described in Part Four into seven competing telecommunications plans, each

of which meets the ETV and administrative network requirements.

Annual Cost

¢ POTS administrative network + leased ETV network $ 1,728,547

© POTS administrative network + State~owned

ETV network 1,736,187
o POTS administrative network + common carrier

ETV network 1,757,848
¢ Leased combined administrative and ETV network 2,112,602
; State—-owned combined administrative and ETV aetwork 2,150,854

¢ Leased administrative network + common carrier
ETV network 2,291,035

o State-owned administrative network + common
carrier EIV network 2,327,783
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The highest cost system above is 35 percent higher in cost than the lowest

cost system.

It was found that cost alone could not be used to select the best system for the
State so a "decision model" ié presented to aid in making the choice. It

shows that if cost is to be the most important criterion then the choice of

a system will be among the first three of the above plans, with the choice

among the three depending on subjective criteria other than cost.

The model also shows that if the State is willing to pay a 20 percent
premium ($354,000 per annum) for high reliability and survivability of the
State Police, Highways, and Civil Defense priority circuits, then the

choice is between Plans 4 and 5 above.

As only the variable cost figures were used in the cost-effectiveness
comparisons, it gives a misleading idea of the total ~~sts to the State. To
rectify this, total costs are developed for the above plans which also include
the costs for the 11 proposed UHF ETV transmitters, the local telephone service

and the land mobile maintenance. These annual costs are: »
Annual Cost
o POTS administrative network + leased ETV network $ 19,412,089

e POTS administrative network + State-owned ETV network 19,457,466

¢ POTS administrative network + common carrier ETV

network 19,479,127
o Leased combined administrative and ETV network 19,796,144
e State-owned combined administrative and ETV network 19,872,133
® Leased administrative network + common carrier

ETV network 20,012,314
o State-owned administrative network + common carrier

ETV network 20,049,062

A two-step phased implementation plan was investigated based on first

interconnecting only the existing five ETV breadcast sites with UI and SIU.
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The State can save between $500,000 and $600,000 per annum by installing a limited
network and another $1,700,000 ber annum by not installing the 11 new UHF ETV
transmitters. This is a total '"'savinz" of about $2,300,000 annually but is
actually not a saving as the Phase I system does not meet the State's ETV

requirements and actually offers very little more capability than now exits.

Potential sources of federal agency matching funds to assist the State in imple-
nentation of telecommunications systems are listed. The most promising are
Transportation; Justice; Civil Defense; and Health, Education, and Welfare.

It is shown that no agency will match funds for a complete telecommunications
system, but caly on a portion of the system that meets precise requirements

for funding.

Part Six: Conclusions and Recommendations, list ten principal conclusions

that resulted from the study, seven of which are accompanied with recommendations.

® The local telephone bill 1is the largest telecommunications expense
of the State. Substantial savings may be expected if expert help is
hired to maximize efficiency and minimize waste in the State's

telecommunications plant.

o A telecommunications management capability is needed by the State.
A telecommunications advisory committee and a management division
should be created to administer the telecommunications facilities

of the State.

e FCC rules will probably allow interconnection of a State-owned
network with the common carrier telephone plant in the near future,
although this depends on the final outcome of the Carterfone case

which is still in litigation.

e Assuming that the Carterfone decision will stand, it is legally,
technically, and economically feasible for the State to operate a
private telecommunications system to carry its ETV and State agency

voice and data traffic.
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¢ Congestion in the land mobile radio network will probably be relieved
temporarily by the FCC with new frequencies in the lower UHF television
band. The State should buy more equipment and use the new frequencies,
but no extensive replacement of equipment should be made until the
newer band-conserving equipment now being developed by the military

becomes available after 1975.

e Due to the wide bandwidths required for television channels, the
only part of the spectrum that is feasible for a multi-channel

State-owned or leased ETV network is in the 12-GHz baud.

e Cost differences among ETV networks 1) common carrier, 2) State=-owned
and, 3) leased are negligible. Educational authorities chould refine
their long range ETV requirements to see if these may provide

decision criteria.

e The State-owned and lcased administrative networks are at least
45 percent more expensive than the common carrier network, but
provide greater reliability and survivability because they are
independent systems with the common carrier system as back-up. The
State must decide if the added reliabilify and survivability are

worth the extra cost.

o If the State decides the Statc<--owned or leased administrative network
is mnecessary to provide high reliability and survivability, then there
are cost advantages in having the ETV network also State-owned or
leased. In this case, the State should purchase or lease a combined
microwave network at a saving of about $130,000 annually over having them

separately built and financed.

® Federal agencies cannot be depended upon to fund a large part of an
ETV and administrative network. The State should try for all Federal
funds to which it is entitled but also be prepared to pay the major
part of the costs out of State funds. Also the State should not
allow Federal qualifying criteria to jeopardize State requirements or

run State costs above the Federal matching funds received.
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PART ONE: INTRODUCTION

Background

The lIllinois Telecomwunications Commission (ITC)* contracted with the System
Development Corporation (SDC) on March 4, 1968 to study the telecommunications
capability of the State of Illinois. The Study was solicited by the ITC to
assist it in the development of a long-range plan for an effective and
efficient electronic telecommunications system for the State. During the

life of the contract the following milestone events have occurred.

¢ March 19, 1968--SDC opened an office in Springfield, Illinois, to

administer the collection of telecommunication inventory data.

# May 3, 1968--First oral presentation to the ITC was made by SDC.
This included a review of the data gathering effort in Springfield

and an outline of SDC's plan for carrying out the complete study.

e June 14, 1968-~SDC completed the data collection effort in Illinois,
closed the Springfield office and moved operations to the home

office of SDC in Santa Monica, California.

° September 3, 1968--SDC published Report A: Inventory of Facilities,
TM-4029/000/00.

. September 11, 1968--The second oral presentation was made to the ITC
by SDC. It consisted of a review of Report A and a discussion of
plans and preliminary results of the studies leading to Reports B

and C.

* Created by Act of the 75th Illinois General Assembly (House Bill No. 2138,
June 17, 1967).
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¢ September 30, 1968--SDC published Report B: 1975 Requirements,
TM-4029/001/00.

¢ October 9, 1968--The third oral presertation was made by SDC to the
ITC. This was for the purpose of reviewing Report B and receiving
" guidance from the ITC for the final phase of the study leading to
this final report (Report C). -’

The submission of this final report signifies the completion of the Illinois

Telecommunications Study.

Objectives

Three principal objectives of the study were:

] To produce a complete inventory of the present telecommunications

facilities of the State and to determine their capacity for growth.

e To analyze the trends of telecommunications use and determine the

telecommunications requirements of the State projected to 1975,

® To develop and determine the cost-effectiveness of short- and long-
range plans for the growth of a telecommunications capability
adequéte for Educational Television (ETV), Civil Defense, normal

priority and traffic projected to 1975,

Report A: Inventory of Facilities and Report B: 1975 Requirements met the

first two objectives. This report fulfills the third objective. The
intention of this third part of the study has been to consider the

realities of the fiscal and political situation in the State and to propose
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workable rather than pertfectionist solutions to the telecommunications problems.
Cognizance is taken of the fact that State and local governments do not have

the funds to support research and development of telecommunications systems
without Federal assistance. Recommended systems must be capable of being
implemented with off-the-shelf hardware items. Where there is doubt that the
technology is developing fast enough to allow optimum solutions to problems to
be availabie by 1975, the State is advised not to make major investments in

new hardware until such solutions do become available. A case in point is that
of land mobile radio. It is probable that the new frequencies made available
by the FCC for this service are only a stop-gap solution. Until civilian hard-
ware and FCC approval become available for utilizing some of the bandwidth
conserving techniques that are being developed by the Military, it is best to
refrain from making a major commitment to completely new hardware which cffers

only a temporary solution.

Above all, the objective is to provide meaningful guidance to the Commission

in choosing a course of action offering the highest probability of meeting

the telecommunications requirements of the State at minimum cost. This is to
be achileved despite a proliferation of technological alternatives, the uncer-
tainty of the rapidly changing Federal regulatory environment, and the vagaries

of Federal-State assistance funding programs.

Approach

SDC's approach to the study has been 1) to obtain as much information as
possible on the present telecommunications facilities of the State, 2) to
derive and crosscheck from alternative sources the projected telecommunications
requirements through 1975, and 3) to develop, cost, and compare the most

promising plans for telecommunications development through the vear 1975.
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Report A: Inventory

In the inventory effort, culminating in Report A, SDC obtained data from many

sources, the principal ones being:

® 117 personal interviews with State personnel.
¢ 600 questionnaires completed by State employees.
” Printed materials from State agencies.

¢ Computer printouts and magnetic tapes on the Springfield

Centrex from the Secretary of State.

® Computer printouts and other data on the State telephone

facilities from the Illinois Bell Telephone Company (IBT).
e Other sources cited separately in Report A.

Extensive cross checking among sources was used to verify the accuracy of

the accepted data.

Report B: 1975 Requirements

In defining the 1975 requirements as specified in Report B, selected parts of

the inventory data collected for Report A were used, augmented by external

source data such as Census Bureau growth estimates for Illinois and technological
changes affgcting the operations and growth of State agencies. Principal

indices used for extrapolating telecommunications requirements through 1975

were:

e Population growth, composition, and distribution.
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® State employment historical trends.

e Expansion plans of State agencies.

® State budget allocations--past history and projected future plans.

Report C: Final Report

Using data from Reports A and B, feasible altermative plans were developed

for implementation of a State telecommunications facllity. These plans were
based on the expected development of technology through 1975. The plans that
met minimum effectiveness criteria were costed and compared. Limitations

of the various plans are described and, in some cases, procurement strategies
based on the expected development of superior telecommunications hardware in
the post 1975 period are presented. TFour basic alternative plans for handling
voice and data traffic as specified in the work statement (although later
modified, womewhat, in discussions between the ITC and SDC) were described and

costed: These were:
® Augmentation of current facilities through 1975.

e Common Carrier plan whereby all telecommunications services are

provided by telephone company facilities.

e® State-owned plan in which all telecommunications services, except

local telephones, are owned by the State.

. State-leased plan whereby all telephone facilities except local

telephones are leased from a non-common carrier company.

There were three ETV network options that were considered with each of the

four administrative networks, making 12 possible combinations in all. These

were:
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1. A State-Purchased Educational Television system.

2. A State-Leased Educational Televislion system.
3. A Common Carrier Educ:<ional Television system.

Some combinations were not feasible and were discarded after a minimum of
discussion. An example is the Common Carrier plan which was impossible for
SDC to cost as this plan is being prepared by IBT. Its costs will

probably be dependent upon ''special' tariffs applied for by the telephone
company and not disclosed to SDC. It is also not feasible to combine a
State-owned administrative network with a Leased ETV network, and vice versa.

These plans were discussed, but were not costed and compared with other plans.

The twelve considered plans can be represented by the following matrix:

ADMINISTRATIVE ETV _NETWORK QPTIONS
NETWORK OPTIONS PURCHASE LEASE COMMON CARRIER
Augmentation to 1975 x) (x) x)
Common Carrier - - -
Purchased (X) - x)
Leased = (X) (X)

Those combinations indicated by an (X) were costed in Part Four and analyzad

in Part Five. The remaining combinations were discussed but not costed.

In addition, CATV and Satellite distribution plans have been discussed as
alternatives for the distribution of the administrative and ETV traffic.

Where possible, representative costs for these plans are presented.
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Each of the alternative plans has been designed to meet the minimum require-

ments for the following classes of traffic:

e Educational Television and Radio

e Civil Defense and Emergency Voice

™ Normal Voice and Data

e Priority Voice and Data

® Land Mobile Radio

Organization of Report

Part One contains the introductory material that describes the background,
objectives, approach, and the organization of Report C. It also recapitulates
some of the introductory material of Reports A and B to lay a foundation for

the following Parts.

Part Two presents a different position on cost reduction than had been origi—'
nally anticipated in the scope of the Work Statement fcr this study. 1In this
sense, it represents a bonus to the State as it indicates that large savings

may be made on the State's telecommunications services over and above the
savings that will accrue from increased efficiency, centralized manag. 1t

and integration of multi-agency requirements. And, these savings are possible
without detriment to any of the services presently in use. Realization of these
savings will reﬁuire additional outside professional assistance and will only be
effective in the long run if the State adopts a telecommunications management

organization of the type discussed in Part Three.
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Part Three is a discussion of the concept of centralized management of the
State's telecommunications facilities., It demonstrates the need for such
centralization and describes and costs the typical organizational elements
needed to function properly. It describes computational and analytical tools
that would be useful in carrying out the duties of such an crganization and
the types of skills that will be needed in the hired and consultant personnel
recained to administer the centralized functions. Examples of this type of
operation in other States and samples of their enabling legislation are

presented.,

Part Four updates the telecommunicetions requirements for ETV, Civil Defense,
State ,normal and priority traffic and the land mobile radio network

with new information that has become available since publication of Report B.
It develops the four alternative plans and the three ETV options to these plans
that rzpresent feasible solutions tc the Illinois telecommunications problems,
Land mobile radio operations are a different class of telecommunications than
the point-to-point networks described in the alternative plans and options

and therefore they have been analyzed separately.

Part Five develops the annual costs and effectiveness criterie for those
configurations that are feasible and are capable of being costed. The cost
effectiveness analysis is of the fixed performance type as opposed to the
fixed cost type, thus making cost the principal criterion for selecting one

plan over another.

Part Six contains the conclusions and recommendations.
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PART II: COST REDUCTION

In e.pport of the Commission's goal of developing efficient telecommunicatiocns,
one important aim of this study has been to identify ways in which the costs of
telecommunications services to the State could be reduced without reducing

their quality or quantity. At the start of the study it had been tacitly
assumed that the greatest savings could be realized by increasing the efficiency
of handling the intercity telephone and data traffic. The ITC statement of
work and the SDC proposal both placed emphasis on the need to consider
alternative plans for handling the intercity traffic, and a large part of this

report is, therefore, concerned with these comparisons.

Savings can be made in this area, but 5DC's analysis of the inventory data in
Report A showed that realizable amounts would probably fall far short of the
savings that everyone had expected could be made. To be specific, Report A
indicates that out of a total average yearly expenditure for all telephone
services of about $9,000,000, around $450,000 was spent for intercity trunking
and WATS lines, and $700,000 was spent for toll service. This represents about
$1,150,000 total spent on long distance services for the year. This amount is
less than 13 percent of the total yearly outlay for telephone services. The
amount spent for local telephone services (advance rentals and message unit
charges) is more than $7,850,000 per annum, or over 87 percent of the total

telephone bill.

Common sense would indicate that the most fruitful area to search for potential
savings would be in the area of largest cost, not the intercity services. A
small percentage saving in local telephone costs would exceed any savings that
could possibly be made in the long distance services. For example, a mere five
percent saving in the local services bill would amount to over $390,000 per
year. It would take a 34 percent saving in the cost of long distance services
to match this kind of savings. Thus, there is a seven-to-one advantage in

seeking savings in the bill for local telephone services over the intercity
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services. This part of the report is therefore devoted to a discussion of
how the State can effect large savings in the costs for local telephomne

services.

One approcach for effecting savings in the local area was recognized early in
the study. It consists of increasing the efficiency of use of local telephone
facilities by standardizing the criteria under which expensive optional equip-
ment such as key systems and call directors would be authorized for use. But

this approach was considered to be beyond the scope of this study because:

[ There is, as yet, no central telecommunications management
authority established in Illinois to furnish the control to

make such a system work.
e This type of analysis was not called for in the work statement.

Cognizance was taken of this situation in Report A where a distinction was
recognized between specifying requirements derived from traffic loading sta-
tistics and requiremznts based upon efficient use by an agency. Although
detailed savings jin this area are not specified in this study, it still
remains a fruitful area for potential savings. With the proper State
organization designated to promulgate and enforce rules specifying efficient
use of all telecommunications facilities, large savings should be realized

in the future by the State.

This and other aspects of the subject of telecommunications management is

covered in Part Three of this report.

ERIC

Aruitoxt provided by Eic:
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Another approach to reducing costs that was considered but also discarded was
the acquisition of State-owned telephone facilities in the local area. A
solution of this type was specified in the Work Statement as a possible means
of reducing costs of the intercity telecommunications services. The two areas
are quite different, however, and it 1s generally recognized that the State
could not feasibly compete with the common carriers in providing the fast,
efficlent, complex local services to which all Americans have become

accustomed.

Stiil, intrigued by the large savings potential offered by the local service
portion of the yearly telephone bill, SDC decided to dig deeper for possible
ways to increase savings. Ve feel that our efforts were well rewarded and
that SDC can now suggest ways for the State to save substantial sums of money

on its local telephone bill without suffering any impairment of these services.

This is not an indictment of the policies or practices of the common carriers
in I1linois, it 1s simply a recognition that centralized telecommunications
management on the part of the State is necessdry if all opportunities for

savings are to be exploited.

Part of the monthly charge for services is a "rental" for the equipment being
used to furnish these services. These rental fees have been incorporated

into telephone tariffs but often the fee charged may bear little relationship

to the value of the service rendered or to the cost of the service to the
telephone company. Som: services are just not worth the price charged and

they should be eliminated. The Telecommunications Division, proposed in

Part III of this report, should represent the State at rate hearings held by

the carriers before the Illinolis Commerce Commission in order to reduce the rates

for desired services that they feel are too costly.
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Due to the size and complexity of most government and large commercial telephone
installations, it often becomes next to impossible to keep track of all of the
extra items that are being charged for on a monthly basis, particularly where

many of them are based on hidden internal switching equipment. This is

especially true in Illinois, where the State deals with 60 common carriers in
1,400 separate billing accounts. Those having responsibility for paying the
telephone bills find that the information needed to properly check the charges

is not readily available, and many times they do not possess the skills for a
proper evaluation of the charges. Although this point was not investigated in
Illinois, we have often found elsewhere that even telephone sales representatives
do not have the knowledge and skills necessary to properly analyze a complex tele-
phone installation. Some of the areas that are particularly susceptible to mistakes
in billing and therefore amenable to high potential saving are discussed below.

Disconnection of Service

One of the least known telephone company service cofferings is the option to
temporarily, or permanently, disconnect telephone service during perilods of
reduced business activity. The disconnected service usually receives a

50 percent (sometimes 100 percent) savings during the period when service is
disconnected, and there are usually nominal or no disconnect or reconnect
costs. Even for permanent disconnects where there are disconnect and reconnect
charges it is usually possible to save more than enough on the disconnected
service tb pay for these extra charges and still show a good savings. The
principal beneficiaries of this savings method are the schools, particularly
the institutions of higher learning, since they are heavy users and their
activity declines te a fraction of the normal activity during the summer
vacation period. For example,the regular enrollment of 32,000 at the University
of Illinois drops to 10,000 students during the summer. It is usually possible
in these institutions to disconnect a large part of the normal services during
this period without suffering any degradation of service. A spot check of the
telephone bills for the University of Illinois (UI)} and Southern Illinois
University (SIU) shows the following:
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MONTH MONTHLY TELEPHONE BILL
| 1968 S0 UT
April $ 29,615 | $ 90,597
May 29,710 90,597
June 27,713 79,431
July 30,109 74,539
August 31,894 74,907
September 31,975 91,756

It can be seen that UI did disconnect some telephones during the summer as the
monthly bills indicate a decrease of about $11,000 during June and a decrease
of about $16,000 during Jﬁly and August. However, this saving to the State is
more apparent than real, since almost all of the discontinued service is in the
residence halls. Normally, these accommodate around 10,500 students who are
charged by the School for the service when they are in residence. Apparently
SIU is not taking advantage of the temporary suspension of service offered in
the tariffs. Service is furnished to UI by Illinois Bell Telephone Company,
and SIU is serviced by the General Telephone Company. Both of these companies
have filed tariffs which allow a 50 percent reduction in the charges for the
suspended service during periods of complete or partial temporary suspension
of service. Illinois Bell has a minimum suspension period of two months and
General Telephone Company has a minimum period of one month. There is a
nominal, nonrecurring setting-up charge of $3.00 per customer order. The
State is missing a potential saving of many thousands of dollars on this one

item alone.

Push Button Equipment

Push button (key systems) equipment charges in large telephone installations
usually represent a major item in the fixed monthly telephone bill. Experience

has shown, however, that the majority of key systems have some features that are
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unnecessary to the conduct of the business of the department to which they are
assigned. For example, all of the telephones in an office may not need to be
included in the key system; intercom capability may not be necessary if all
telephones are in the same office; the winking hold feature may be unnecessary
and redundant. This unnecessary capability may come about for several reasons,
e.g., the equipment may have been necessary when first installed, but time and
successive moves and reorganizations may have rendered the original key network
no longer optimum for the organization. Key systems are widely used in Illinois;
the Springfield Centrex alone has 718 listed in IBT's February 1968 bill. Since
some of these cost over $300 per month, the opportunities for savings are

obvious.

Dial Switchboard Equipment

Throughout the country, many users cf dial automatic equipment are paying

for excessive backup switching equipment. In installations investigated
elsewhere, many of the selectors, line finders, and connectors being

rented from the various telephone companies on a monthly basis have been found
to be unnecessary for the efficient handling of calls. If the trend in
Illinois is similar to that found in some other States, potential savings in
this area can be considerable. The cure is to determine the correct numbers
of switching equipment needed and to have the unnecessary equipment dis-

connected and the charges removed from the monthly bill.

Billing Discrepancies

An independent telephone cost-saving consultant who advised SDC on this

part of the study states that many of the large telephone users in
California are being billed for telephone service and equipment that are non-
existent. It is found that these billing discrepancies are accidental, but

nevertheless, they do result in unnecessary extra charges to the telephone
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user. Where such unjustified charges are discovered, retroactive refunds are
obtainable from the telephone company as well as the elimination of these
excess charges on all future biliings. In some cases, these refunds can amount

to a large sum of money. The Long Beach Press Telegram and the Leisure World

Foundation of Southern California obtained refunds from the Pacific Telephone
Company of about $5,000 each for charges for nonexistent services. One

Las Vegas firm obtained a $20,000 refund. Here again, if the same pattern of
billing discrepancies becomes evident in Illinois, the State may be able to

effect large savings.

Message Unit Costs

It has been found that, in general, 25 to 50 percent of all message unit
charges can be eliminated by having employees select proper lines or trunks
when placing calls outside their free calling area. By changing the type of
lines that are available to the employees, and by conducting an extensive
employee education program in the proper use of these lines, large savings
can be made. One commercial office alone, Coldwell Banker and Company of
Los Angeles, has reduced its headquarters message unit charges by over $500

per month, about a 25 percent saving.

The above examples illustrate but a few of the areas that offer great potential
savings to a customer who is willing to do the necessary homework to uncover
and correct the errors commonly found in utility bills. Most of the exper-
ience to date in correcting overcharges has been the result of studies by
communications consultants for private industry, and for a few public school
districts and hospitals. Some of the large corporations that have benefited

by this service are: Carnation Company, Olivetti Underwood Corporationm,
General Radio Corporation, Owens Corning Fiberglass, Shell 0il Company, Morton
Salt Company, Price Waterhouse Company, Montgomery Ward and Company, General
Motors Corporation, Chrysler Corporationm, R. H. Macy's, and the Christian

Science Monitor. The average savings realized by this method have ranged
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between 10 and 25 percent of the total telephone bill. If this figure could
be applied to the State annual bill for local telephone charges, the savings
realized would range between $780,000 and $2,000,000 annually. It may even
be that these figures are comservative. It has been estimated that State and
local governments are particularly subject to overcharges due to the nature

of their business. A large share of the State telephone costs are incurred

by schools and hospitals, institutions that, in our experience, seldom examine
their bills critically and therefore are uncommonly productive when analyzed

for overcharge savings.

In Illinois, the lack of centralized control of telephone usage and billing,
makes the problem of effective checking and control almost impossible. There
are almost 1,400 separate State telephone accounts made up each month to bill
the State for telephone services. The sales representatives of the telephone
companies servicing the State are widely scattered geographically, each having
jurisdiction over a few of the many State accounts and generally not in close
contact with each other. 1In Springfield, the Office of the Secretary of State
has initiated a number of charge revisions based on improper billing and has,
in at least one case, obtained a refund of several thousand deollars from the

telephone company.

It is true that savings can be achieved in almost any large telephone system.
That these savings can be easily achieved by almost any State employee is not
necessarily true and can be misleading. It takes a real expert to uncover
communications waste within a huge and complex organization such as State

Government.
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Some of the questions that must be answered by the investigator are:
e How does one spot an erroneous charge?
e How does one apply to the telephone company for a refund?

e How does one check that every item for which the State is billed

is actually in use?
® Does the State really need every item for which it is paying?

® Are there less expensive systems which will accomplish the

same function for the State but will cost less money?

® Has an objective comparison of all telephone company's tariff

offerings for the desired service been made?

e Have the communications being used by the State been tailored

to the operation being performed?

e Is a less expensive private system available?

® Is a more efficient private system available?

e How should the State telecommunications regulatory body, the
Illinois Commerce Commission, be approached to register

complaints and petition for tariff changes?

e How does one effectively participate in rate hearings for reduction

in intrastate rates?
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e How does one generally control telephone costs?

. How does one master the complex and voluminous telephone tariffs
posted with the ICC which are written more for the lawyer and
technician than for the layman?

These and many more questions must be answered to obtain the maximum benefit
from this service. Business concerns have been increasing their use of
independent telephone consultants to help reduce telephone costs and to
increase the efficiency of use of the complex equipment of today. It is even
more imperative that government bodies which are responsible to the taxpayer
exercise the utmost effort to reduce operating costs and increase the efficiency
of their operatioms. This can and should be done as a normal concomitant to

the performance of State business.

There are two ways to accomplish this task: 1) hire a telephone expert with the
necessary qualifications, or 2) contract with a communications consulting

firm to perform the investigation. The latter method would be the best procedure
for a govermment body that does not have the telecommunications functions

organized into a centralized body for standardization and control.

On a consulting jcb of this nature, payment can be made on the basis of a
negotiated fixed fee, or the consulting firm may agree to conduct the study for a
percentage of the dollar savings realized from the study. The advantage to the
State of the latter method of payment is that the State is guaranteed a

saving at no cost. On the other hand if the savings effected are large the

fee paid to the consultant may be quite large, and the State might do better

to pay a flat fee covering the effort expended by the consultants. What-

ever the means used to effect an investigation of the telephone bill for

potential savings, the State stands to gain considerably.
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PART THREE: TELECOMMUNICATIONS MANAGEMENT

Systematic telecommunications management is characterized by its uneven
distribution at all levels of government--local, state and Federal. Most

state and Federal agencies do not single out telecommunications for special
administrative attention, relying instead on individual departments and
agencles to manage their own communications affairs. A recent study completed
by SDC for the Office of Telecommunications Managem:nt of the Federal govern-
ment disclosed that while pressure is mounting for state and Federal government
to provide more telecommunications-oriented services, telecommunications
management aspects are either overlooked or included only under general wording
in most legislation. The study further showed that Federal and state capabili-
ties to administer telecommunications programs are generally deficient and

that information on which to base future telecommunications planning and

management is generally inadequate.

These findings are especially relevant because telecommunications activities
are today in a period ¢f explosive expansion and change. Technical capabili-
ties such as data transmission and microwave distribution not only promise

to add to telecommunications volume, but they also provide the means for many
new users to move into telecommunicatioms. Without systematic direction and
management, this development will almost certainly lead to the construction of
duplicative facilities and deprive the State of the savings realizable through
interagency sharing of telecommunications systems. The Illinois State
Legislature recognized this clearly in establishing the Illinois Telecommuni-
cations Commission. House Bill No. 2138 calls for a long-range plan for

telecommunications use and development, especially in the field of educational

television.

Illinois is now one of a relatively small handful of states that is concen-

trating top-level attention on telecommunications development. Research
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undertaken in preparing this part revealed that no more thamn 14 states have
either begun, or plan to begin, formal telecommunications planning. Of this
group, only a few have created advisorv groups and government-wide operational
or management divisions, the latter empowered to administer state government

telecommunications programs from a central office.

The Case for Central Management

Management theory recognizes several acceptable and workable approaches to the
administration of large organizations. One of the most familiar, and one well
knovn in the public sector 1is the staff-line arrangement where direction and
control are exercised from a central authority and flow downward through sub-
ordinate echelons. It is typical in state government that authority relation-—
ships are articulated formally through written administrative manuals,
legislative codes, personnel regulations, and related documents. Virtues of
centralization are numerous: intelligert cost control policies through budget
control and review; economical purchasin; through consolidated buying procedures;
establishment of priorities for commonly shared facilities; and concentration

of planning responsibility under a single authority.

Another management approach, and one that 1s particularly associated with
education and research, is the decentralized pattern in which line units operate
with considerable autonomy. The relationship between the Univérsity of

I1linois and State,government is an example here, as is the iﬁdependence

of medical research units in many large medical teaching complexes,

The advantages of this arrangement include separation of academic and political
issues and the maintenance of an environment in which specialists can remain
free of administrative pressures while concentrating their energies on complex

problems.

Presently, Illinois State agencles present a confusing picture in the way they

manage their telecommunications activities. Those agencies that do have a
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telecommunications officer usually include teleconmunications responsibilities
within a rubric of operational and administrative tasks, thus depriving
themselves of fulltime attention to telecommunicatioms. There is also
limited funding, shortage of staff, and lack of the specialized skills
necessary to cope with modern telecommunications applications and technical
changes. At the Statewide level, there is as yet no policy-making board or
commission empowered to review telecommunications proposals, conduct studias
and research, establish uniform rules and regulations, provide advice and
representation before the Federal Communications Commission or the Illinois
Commerce Commission, and impart to telecommunications administration the force
of executive-level authority. The ITC, although a temporary body, is a

meaningful first step in this direction.

The establishment of both.a statewide advisory board and a working telecommuni-
cations division within an appropriate state agency is an approach that has met
with favor in other states, Table 3-1 presents a summary of organizational
proposals, both in force and under comsideration, in a sample of states now
wrestling with the problem of organizing their statewide telecommunications
operations. The states offer a wvariety of management approaches, varying from
the comprehensive centralized pattern to the decentralized, the latter usually
a de facto arrangement that has evolved. Illinois is included in Table 3-1

for comparison.

State Patterns

California follows a centralized format that includes a 15-member Communications
Advisory Board and an operational Communications Division located in the
Department of General Services. The Advisory Board consists of represeniatives
of seven State government departments, the Governor's office, local law
enforcement, local fire protection, and industry. Among its regular duties,

the Board is empowered by statute to "recommend to the appropriate state and
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Table 3-1

Summary of State Telecommunications Legislation

TELECOMMUNICATIONS EDUCATTONAL TV/RAUIO TELECONMUNICATIONS
STATE ADVISORY ORGANIZATION ADVISORY ORGANIZATION CPERATIONAL UNIT CIVIL DEFENSE FUNDING

CALIFORNTA STATE TELECOMMUNICATIONS ADVISORY| TELEVISION ADVISORY COMMITIEE, COMMUNICATIONS DIVISION, DEPT. OF | DIRECTOR OF DISASTER OFFICE 1S GENERAL FUND
(Enacted 1968) BOARD; CREATED BY STATUTE; BIGHT MEMBERS; PUBLIC SCHOOL GENERAL SERVICES; AUTHORITY A MEMBER OF THE COMMUNICATIONS

FIFTEEN MEMBERS SPECIFIED BY INSTRUCTIONAL TV COMMITTEE, PRESCRIEED IN SECTIONS 4500-4583, ADVISORY BOARD.

STATUTE, 4-YEAR TERMS; FROVIDE 20 MEMBERS. STATE ADMINISTRATIVE MANUAL.

ADVICE, POLICY GUIDANCE, AND
‘REPRESFNTATION BEFORE THE FCC.

FPRESENT EXPENDITURES COME FROW

COLORADO ETV ONLY THE GOLORADO COMMISSTON
) DN EDUCATIONAL TELEVISION THE GOVIRNOR'S FUND.
(Enacted 1367 LSTABLISHED BY EXECUTIVE

ORDER., COMMISSION
COMPOSED OF 7 MEMBERS
APPOINTED BY THE GOVERNOR
TO:
1) DETERMINE NEEDS,
2) MAKE RECOMMENDATIONS,
3) RECEIVE AND ALLOCATE
HONIES TO IMPLEMENT
RECOMMENDATIONS,
4) COORDIFATE WITH VARIOUS
LEVELS OF GOVERNMENT.

IDAEQ OPERATIONAL DIVISICN ONLY, DIVISION OF COMMUNICATICHS, DEPT. GENERAL TUND
(Enacted 1967) SEE COLUMN 3. OF ADMINISTRATIVE SERVICES;
ADMINISTRATOR APPOINTED BY DEPT.
DIRECTOR AKD APPROVED BY. GOVERNOR. i
TLLINOLS ILLINOIS TELF( - MUNICATIONS ITC STuuY TO LNCLUDE PROGRAMS LEGISLATION BEING PREPARED TO 11C »TUDY TO INCLUDE CIVIL APPHOPRIATIONS OF $250,000 TO l}
(Enacted 1967) COMMISSION, CwuATED BY STATUTE IN INSTRUCTION AND PU_BLIC ™ PLACE TELECOMMUNICATIONS DEFENS?, REQUIREMENTS IN THE ITC AND $1,467,000 TO THE
(H.B. NO. 2138) FOR 2~YEAR AND NEED FOR ADDITIONAL TV RESPONSIBILITIES UNDER DEPT. ITC TELELGHMUNICATIONS STUDY. SUPERINTENDENT OF PUBLIC
PERIOD, 14 MEMBERS, NOW PACILITIES AT STATE COLLEGES OF GENERAL SERVICES (EXCEPT- INSTRUCTION.
CONDUCTING STUDY OF TELECOM=- AND UNIVERSITIES. ING OPERATIONAL REQUIREMENTS).

MUNICATIONS REQUIKEMENTS To
PROPOSE SHORT- AND LONG-RANGE
PROGRAMS,

b=y

#SEE AFPENDIX A FOR COPIRS OF THE LEGISLATION
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Table 3-1
(Coatinued)
TELECOMMUNILAIONS EDUCATIONAL TV/RADIO TELECOMMUNICATIONS .
STATE ADVISORY ORGANTZATION ANVISORY ORGANIZATION OPERATIONAL UNIT CIVIL DEFENSE FUNDIKG
;
L0uA et Yoot STATE FDUCATIONAL RADIO AND COMMUNICATIONS DIVISION GLVIL DEFENSE RETAINS FULL $500,000 FRO THE GENERAL FUND

(Enacted 1957)

COUNCIL, 7 MEMBERS DESIGHNATED
BY STATUTE.

TELEVISION FACILITY EOARD;
9 MEMBERS DESIGNATED BY
STATUTE; POWER TO ACQUIRE
PROPERTY AND FACILITIES AND
AP2LY FOR BROADCASTING
LICENSES.

ESTABLISHED IN COMPTROLLER'S
OFFICE; STANDARDIZE COMMUNICATIONS
PROCEDURES AND POLICIES TO STATE
GOVERNMENT; PROMULGATE RULES AND
REGULATIONS.

RESPONSIBILITY FOR EMERGENCY
TELECOMMUNICATIONS DURING TIME
IF DISASTER OR CIVIL EMERGENCY.

TO IMPLEMENT AN ETV SYSTEM.

MASSACHUSETTS
{Proposed 1968)

STATE TELECOMMUNICATIONS ADVISORY
COUNCIL, 12 MEMBERS, DESIGNATED
BY STATUTE; POLICY AND PROCEDUR. *
RECOMMENDATIONS

EDUCATIONAL COMMUNITY HAS
REFRESENTATION ON ADVISORY
COUNCIL AND FORMAL MECHANISMS
FOR COORDINATION WITH THE
TELECOMMUNICATIONS BUREAU

TELECOMMUNICATIONS BUREAU,
EXECUTIVE OFFICE FOR ADMINISTRA-
TION AND FINANCE, CENTRAL SERVICES
DIVISION; TO CONSOLIDATE AND
ADMINISTER ALL FACILITIES,
EQUIPMENT, AND PURCHASES.

EMERGENCY COMMUNICATIONS
COMMISSION IN CIVIL DEFENSE
AGENCY, APPOINTED BY GOVERNOR;
COORDINATES WITH OTHER STATE
AGENCIES.

TELECOMMUNICATIONS REVOLVING FUMD:
TO BE "STABLISHED.

NEBRASKA
{Enacted 1967)

STATE TELECOMMUNICATIONS EOARD,
7 MEMUERS, DESIGNATED BY
STATUTE; ADVICE IN PLANNING
MANAGEMENT, AND ADMINISTRATION
OF STATE TELECOMMUNICATIONS
SYSTEM.

INDEPENDENT EDUCATIONAL TV
COMMISSION; ENCLUDED FROM TERMS
OF TELECOMMUNICATIONS ACT EXCEPT
FOR MUTUALLY AGREED UPON
COOPERATIUN FOR SERVICES,
ASSISTANCE, AND EMERGENCY USE
OF THE ETY NETHORK.

TELECOMMUNICATIONS DIVISION,
DEFARTMENT OF ADMINISTRATIVE
SERVICES; CONSOLIDATE, ADMINISTER,
MANAGE PURCHASES FOR ALL TELECOM-
MUNICATIONS SERVICES; COORDINATE
WITH OTHER AGENCIES, ESPECIALLY
CIVIL DEFENSE.

LEGISLATIVE REQUIREMENT FOR
CLOSE COORDINATION BETWEEN
TELECOMMUNICATIONS DIVISION
AND CIVIL DEFENSE AGENCY.

TELECOMMUNICATIONS REVOLVING FUND
ESTABLISHED IN GENERAL SERVICES.

NORTH CAROLINA
{Enacted 1967)

ETV ONLY, SEE COLUMN 2.

T

INSTRUCTIONAL TV PRULRAMMING
AND DISTRIBUTION ASSIGNED TO
STATE DEPARTMENT OF PUBLIC
INSTRUCTION.

FINANCED THROUGH REVENUE FOR
PUBLTC SCHOOLS.

PENNSYLVANIA
(Enacted 1168)

PUBLIC TV NETWORK COMMISSION
ONLY, SEE COLUMN 2.

PENNSYLVANIA PUBLIC TV NEL-
WORK COMMISSION, 22 MEMBERS
DESIGNATED BY STATUTE; 70
ESTABLIS! AND FUND A SYaTE-
WIDE PUBLIC TV NETWORK

31.3 MILLION TO ASSIST PUBLIC TV
STATIONS.

SOUTH CAROLINA
(Enacted 1950)

ZTV ONLY, SEE COLUMN 2.

ETV COMMISSION, 12 MEMBERS,
DESIGNATED BY STATUTE;
OVERSEES OPERATION OF STATE-
WIDE ETV NETWORK.

|
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local agencies such rules, regulations, procedures, and methods of operation
as it deems recessary to effectuate the most economical and efticient use of
publicly owned and operated communications facilities within this state." (71
An enabling act relating to the Board, and relevant sections of the State
Administrative Manual setting forth the responsibilities of the Communications

Division are included as exhibits in Appendix A.

South Carolina presents a case in which there is strong central administrative
authority for educational TV, but no similar organization to manage the tele-
communi¢ations affalrs of the noneducational State agencies. The South Carolina
ETV network, with 800 channel miles of microwave and 1,500 channel miles of
cable, is orilented toward the secondary schools and is one of the nation's most
advanced common carrier networks. The State has created a l1l2-member Educational
Television Commission that includes six public members and is supported by

advisory committees of educators and technical experts.

The State of Nebraska, which has a State~owned microwave network under con-
struction, has perhaps the most comprehensive telecommunications management
structure of the states surveyed. There is statutory provision for a Tele-
communications Division, a State Telecommunications Board, and an independent
Educational Television Commission. The Division, a unit of the Department of
Administrative Services, has statutory authority to consolidate and administer
telecommunications activities and to manage purchases for telecommunications
services and facilities. The law spells out that the Division will maintain
close liaison with the State Civil Defense Agency. The Nebraska Legislature
specifically excluded ETV from the act except for mutually agreed upon
cooperation with the Telecommunications Division. = In Nebraska, provision

has been made for policy guidance, operational management, education, and

civil defense.
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Iowa and Massachusetts, like California and Nebraska, emphasize both an advisory
board and a day-to-day telecommunications management department. Similarly,

all four states have crcated machinery that gives substantial autonomy to

ETV functions. Colorado, South Carolina, Penunsylvania, and North Carolina,
however, have thus far concentrated mo.t of their efforts on ETV and show no
systematic planning for other telecommunications operations. Idaho has
established a Division of Communications within its Department of Administrative
Services to carry out much the same functions as operational divisions discussed

earlier.

A study of relevant legislation reveals that those states with comprehensive
telecommunications plans have chosen an organizational structure comprising both
an advisory board or commission and an operational unit to exercise adminis-
trative control over telecommunications services, facilities, and equipment
acquisition. Those experienced in public administration will be quick to see
the wisdom of this approach. An advisory commission, created by statute and
clothed with executive-level authority, can more easily maintain the
professional distance so desirable in setting policy and adjudicating differences
among competing needs of the respective state agencies. Moreover, such a
commission carries sufficient force to make its decision stick. Finally, it can
be so corstituted that vital points of view and necessary expertise are

adequately represented.

The State will probably want to give serious thought to the role cf education
in any future State telecommunications management program. This is especially
relevant as ETV and computer—aided instruction appear to be gaining stature
and acceptance as instructional tools and in bringing vast new potential to
public instruction. ETV will have even greater complexity and geographical
scope in Illinois and will call for increasing interface between State govern—
ment, local school districts, higher educaticn, and public TV licensees. This

interface, moreover, must not fail to take into account the wide range of
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differences posed by the State's diversity. Rural educators will not always
be attuned to the needs of urban districts, nor will local educators always
share the goals of course designers in the Office of the Superintendent of

Public Instruction.

Resolving these differences is often a matter of no small political delicacy,
and may be acﬁiéved more successfully by legislative creation of an independent
educational TV commission that mirrors conflicting points of view, embodiles
specialized educational expertise, and is empowered to establish overall policy
guidance. Administration of educational TV networks, owing to the individuality

of course content, might well remain the prerogative of individual licensees.

THE CRUCIAL ROLE OF THE OPERATING DIVISION

Without underestimating the importance of a competent and interested advisory
board and a technically well-designed telecommunications system, it is still
accurate to say that a conscientious, adequately staffed, well funded operating
division is the single most necessary ingredient in the establishment of a
telecommunications management system. Such an operating division has the
responsibility for conducting the day-to-day and long-term activities of
planning, direction, and control necessary to assure adequate communication
services and capacity for each using agency. The basic responsibilities of

the division can be summarized as follows:

] Provide access for each using agency to a reliable and economical
system capable of providing the type, volume, and speed of communi~

cations required tc conduct the agency's business.

) Plan for future needs by anticipating growth and maintaining a
communications system capable of assimilating new equipment and

services.
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. Provide protection of the communications system from natural and
man-made disasters by providing as many alternative routes as

economically and technically feasible.

Organization of the Division

To meet its basic responsibilities, the division must be structured on a
functional basis. Figure 3-1 depicts a typical division organized to carry out
specific functional activities. The basic organization and the functional
responsibilities identified are based on interviews and discussion with repre-
sentatives of various State agencies. The organization has four operating
units that report to the Director. The four units are Engineeringand Systems,
Operational Facilities, Administrative Services, and Budget and Purchasing.

The specific titles and number of units may differ from those in Figure 3-1,
since both will be somewhat arbitrary in the beginning and will evolve as the
division's role becomes firmly established. The functions identified for each

unit are considered a minimum necessity to accomplish the division's initial
objectives. Figure 3-1 has general applicability to telecommunications activities

in many states.

Engineering and Systems Unit

The Engineering and Systems Unit is responsible for providing complete
engineering services and systems management for all agencies in all matters
of telecommunications. Specialization within the unit will be required to

provide teams with competence for professional engilneering tasks.

Engineering Services will perform system design, the development of equipment
specifications, modification of equipment as required, liaison on equipment
questions with common carriers, equipment installation and maintenance, equip-
ment control and inventory, and engineering consultation for any agency

requiring such service.
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Typical Telecommunication Management Organization

with Unit Functions
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Systems Services will provide the establishment of design and service standards,
perform sampling studies to determine traffic loads and grade of service,

carry out long-range planning to meet future requirements, and conduct
feasibility studies to adapt new techniques and/or technology to the State's

communications problems.

Operational Facilities Unit

This unit will accept responsibility for the management and operation of all
State-owned communications facilities and for the management of all contracted
telecommunication services procured from a commnn carrier or private firm,
These facilities and services include both those common to many agencies--
intercity telephone facilities-—and those specifically limited to a single
agency--the Department of Public Health's poilution monitoring system, for
example. There may be valid reasons for excluding emergency facilities from
this unit's control. This question, however, is technically and adminis-
tratively complex and will require policy direction at the executive level.
Should emergency facilities be retained under the control of the using
agencies, some formal means of mutual cooperation should be established
between these agencies and the Operational Facilities Unit of the Telecommuni-

cations Division.

The functions of the Operational Facilities Unit include training agency
operating personnel, supplying trained telecommunications personnel when

an agency is unable to do so, publication of telephone directories, instruction
books, and procedures manuals, determination and solution of existing system
problems, surveillance of facilities usage to uncover abuses, monitoring con-
tracted sewvices to assure that bills for such services are true and accurate,
and scheduling of facility implementation, modification and/or removal to

minimize service interruptions.
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This unit would be structured to include several subordinate units based on
these considerations: (1) the type of telecommunication service provided,
e.g., radio, telephone, teletype; (2) the type of traffic handled, e.g.,
administrative, emergency, educational, data; or (3) common agency require-
ments, e.g., multi-agency statewid. law enforcement network, a State-o.med

administrative voice network.

The Operatlional Facilities Unit would be the key element in any State program
to implement the cost reduction recommendations presented in the preceding

chapter of this report. Additionally, this unit would be expected to continu-
ally evaluate the procedures for maintaining and improving cost control. Some

of these procedures are discussed below.

Budget and Purchasing Unit

This unit will be responsible for establishing the budgeting requirements for
telecommunication facilities and services for the entire State, for negotiating
and securing all contractual services, for purchasing all components and equip--
ment, and for maintaining the accounting required. A major task for the unit
will be to establish and administer a system for prorating telecommunications
charges to each individual agency based on the amount of usage by that agency.
The unit will maintain and disseminate accurate accounting of agency tele-
communications costs so that they can intelligently pian their individual

budget requests.

Administrative Services Unit

O

This unit will perform all internal administrative functions required to operate
the Telecommunications Division. These include establishment of the division
budget and the planning, directing, and controlling of the division's resources.
The unit will also function as the focal point for obtaining all permits and
authorizations required for telecommunications and for the processing of indi-

vidual agency requests for services.
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Division Coordination

To function smoothly, the division will require the establishment of policies
and procedures for internal coordination. The organization should be structured
on the basis that there must be considerable interfacing between the various
vnits. While the actual responsibility for the control of specific costs

and/or the determination of a specific systems performance level may be the
function of a particular organizational unit, the information needed to perform
this function will come from one or more other organizational units. For
example, while the Engineering and Systems Unit may be responsible for
conducting all traffic loading and utilization studies, plus the inventory of
actual installations, this information is required by the Operations Facility
Unit to control both local and intercity telephone costs. Such cost control

is exercised by coordinating traffic and usage data with (1) tariff applicatioms,
(2) billing reconciliation, (3) established statewide standards of equipment
needs, (4) network access policies, (5) overflow toll policies, (6) credit card

and collect call policies, aud (7) other policies on system abuse and misuse.

In addition, interaction between organizational units on a consultation and
advicory basis is also required in order to understand the various factors of
any particular system that affect its costs and performance. Yor erxample:

What mechanical devices can be procured or whe” manual checkout procedures can
be used to indicate failure of one or more of a group of dedicated lines carry-
ing heavy traffic loads? This is of particular importance where route advance
circuitry is used to switch outgoing calls to toll trunks when all the dedicated
lines ar. busy. Inability to detect failure of one or more of these lines can
generate many extra high cost toll calls while at the same time the 3tate is
paying for a service that has partially failed. Another example: If employees
are to be permitted dial access to dedicated lines being used as long distance
trunks, what type of manual supervision or hardware (such as automatic billing
equipment) should be used to assure that these lines are used only for government

business and not for personal calls? Free, undetected, personal long-distance
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calls by State employees can seriously overload State telecommunications facil-

ities and add greatly to both the obvious and hidden telecommunications costs.

The above examples serve to illustrate the extent and nature of the inter-
unit coordination that must exist for the Telecommunications Division to
function properly. A major job in the establishment of any telecommunications
management organization will be that of defining both explicit areas ot

responsibility and the interface responsibilities within the organization.

Implementation

Implementation by Illinois of a telecommunications management structure will
require the enactment of legislation by the General Ascembly and perhaps an
Executive Urder by the Governor. The precise structure of both an Advisory
Board and a Telecommunications Division can best be defined for the ITC by
those hav’ - _ kaowledge of the govermmental structure and legislative require-
ments of the State of Illinois. As shown in Table 3-1 there is sufficienc
variety in the legislation of other states to suggest a number of legislative

alternatives which Illinois may adapt to its specific needs.

Assuming that such legislation will be enacted and a telecommunications
division will be established, a minimum of 18 months will probably be required
to build the full complement of personnel and to achieve full operational

efficiency.

The exact number and types of division personnel will depend on the charter of
responsibility given to the division. If the division is to be responsible
for all State telecommunications, including those of higher education, it will
be of substantial size. Discussions with state persomnel on the size of a
telecommunications division capable of assuming the responsibilities outlined,
indicated that the division would require a staff of approximately 80. This

staff would consist of about one-third professional people, such as the
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engineering, supervisory and executive categories and two-thirds nonprofes-
sionals, such as clerks, secretaries, technicians, etc. The staff of 80 does
not include higher educational institutional employees or switchboard

operators.

Whatever the uvltimate size of the division, its establishment should take
place in a progression of steps to allow for an orderly transition of
responsibilities from the various agencies to the division, and for the

establishment of the new activities engendered by the integratlion of State
facilities.

The proposed telecommunications division is costed on the basis of an 18-month

implementation plan with the following assumptions:

® An average professiomnal salary of $12,000 per year and a non-
professional salary of $6,500 per year. These figures were
obtained as averages from the various position tities and their
salary ranges as specified in the 75th Biennium Personnel

Detail of the State of Illinois

e Operating costs as a percentage of labor cost for:

Contractual Services 16.5%
Travel 2.8%
Commodities 4.3%
Printing 2.5%
Equipment 4.3%

These figures were obtained as averages from existing State organizations
considered to be representative in an operational framework tc thie proposed

organization. Based upen these assumptions, the estimated costs of

establishing a telecommunications division are:
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] First Six-Month Period

10 Professionals @ $12,000/yr $ 60,000
15 Nonprofessionals @ 6,500/yr 48,750

Direczt Salaries $108,750
Coantractual Services $ 17,244
Travel 3,045
Commodities 4,676
Printing 2,719
Equipment 4,676

Total $141,810

o Second ¢ ix-Month Period

20 Professionals @ $12,000/yr $120,000
35 Nonprofessionals @ 6,500/yr 113,750

Direct Salaries $233,750
Contractual Services $ 38,569
Travel 6,545
Commodities 10,051
Printing 5,844
Equipment 10,051

Total $304,810
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e Final Six-Month Pexiod

25 Professionals @ $ 12,000/yr $150,000
55 Nonprofessionals @ 6,500/yr 178,750

Direct Salaries $328,750
Contzactual Services 54,244
Travel 9,205
Commodities 14,136
Printing 8,219
Equipment 14,136

Total $428,690

The yearly cost of the fully staffed
Telecommunications Division is estimated to be: $857,380

COMPUTERIZATION OF TELECOMMUNICATIONS MANAGEMENT METHODS

Regardless of the structure adopted for the telecommunications management
system, there appear to be specific areas where the application of new
techniques would aid substantially in the management of telecommunications
activities. One promising area is that of tariffs and their application.
Adequate knowledge of telephone tariffs is required to: (i} determine correct
charges for services received, (2) estimate the costs of planned facilities
and services, (3) economically request and make changes to existing facilities,
and (4) know what information the common carrier is required to provide 1if
requested. Excess costs may result from uncertain knowledge of applicable
tariffs. For example, a large number of tariffs are involved in a request to
move and change a telephone system consisting of a substantial number of
pushbutton phones. These include tariffs for each feature of the pushbutton

phone such as the numbers of pushbuttoms, wink lights, hold features, and
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alternative answering features; the types of connecting lines and instruments;
and whether the installation’was made at the time nf removal of other equipment
or required a speclal service call. Lack of understanding of the tariff
subtletles 1nvolved in ordering these changes could result in greatly increased

cost at no corresponding increase in service.

The State could &acquire adequate tariff knowledze by obtaining the services of

a consultant speclalizing in the interpretation of tariffs, or by establishing

a computerized library of tariffs for checking each new application for service
to determine the minimum cost of implementation. Such a data base would require
substantlal initial effort and subsequent updating, but once defined and
maintained would be a major tocl for all elements of a telecommunications

management organization.

Similar automated data bases could also be established for: (1) evaluating
comparative costs of standard supplemental equipment offerad by common carriers
and other suppliers, (2) maintaining an inventory of all telecommunication
facilities and services owned by the State, furnished by a common carrier, or
leased from a private organization, and (3) scheduling preventive maintenance
and recording the maintenance history of existing facilitles. The possibilities
for the use cf automated computerized data bases appear t¢ be well suited to
many of the functions that will be performed in the management of tele-

communications.

With the substantial investment of the State of Illinois in digital computer
installations, it appears feasible to make maximum use of such facilities in

the performance of the activities of telecommunications management.
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PART F¥OUR: 1975 NETWORK REQUIREMENTS AND POSSIBLE APPROACHES

This part of the report presents telecommunications requirements for Illinois

through 1975, and discusses a number of approaches for meeting them.

The requirements are based on a recapitulation of data presented in Report B,
but are updated to make allowance for information collected since publication
of that document. Wherever data reformatting has been necessary, the reader

1ls furnished both a justification for the change aad a reference to the

affected sections of Report B.

Ten netwerk arrangements are described and evaluated in terms cof their
capabilities for meeting the State's telecommunications requirements over
the seven—~year projection period. The network alternatives that meet the
minimum requirements and appear Lo be competitive in price are

costed. Alternatives that are obviously incapable of meeting the minimum
requirements, or though meeting the requirements are clearly not competitive

in price, are dropped from further consideration.

REQUIREMENTS

This section follows the format of Report B, in that requirements are divided
into four broad facility areas: intercity telephone, land meobile radio,
ETV, and Civil Defense.

Intercity telephone requirements include provisions for data as well as voice.
Both normal and priority traffic have been considered as part of the voice

and data traffic volumc. The former, being relatively routine, can utilize
general-use facilities shared by all agencies, while the latter consists of
urgent messages requiring private dedicated lines. The four agencies with
priority requirements are the State Police, the Division of Highways, the

Department of Mental Health, and the Civil Defense Agency.
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Land mobile radio requirements are presented for the State Police, Highways,
Mental Health, Conservation, Secretary of State, and Higher Education., Higher
education requirements cover the six State universities as they use radio for

campus security, fire protection, plant maintenancr:, and related activities.

ETV requirements are taken tu be those specified in the 1964 Jansky and Bailey
repoft.[é] That report calls for a microwave network that achieves state-wide
coverage by interconnecting 16 VHF and UHF TV broadcast transmitters ard the
state's six major university campuses. The requirement for this functional
capability is treated as basic in the present report, whether the system is
commnon carrier of state-owned/leased, and whether it stands alone or is

¢unsidered in combination with an administrative network.

Civil Defense requirements are a special case, owing to the unigue needs of

the State Civil Defense Agency., There is a requirement not only for a highly
reliable primary communications system between the Emergency Operations Center
at Springfield and the nine Mutual Aid Areas in the State, but also for
dependable back-up facilities. Because of its responsibilities in the national
civil defense system, the State Civil Defense Agency also presents an additional

requirement for communications with surrounding states in Civil Defense

Region Four and to Region Four headquarters in Battle Creek, Michigan.

Growtl: Projections: A Recapitulation

Before getting into the detailed discussions of projected State telecommuni-
cations requirements, it may be useful to recapitulate projections made in

Report B for the major State agencies,

Report B projected 1975 telecommunications requirements and costs for 22 major
State organizations, including institutions of higher learning. Together,
the 22 organizations represented nearly 95 percent of future telephone

requirements and more than 98 percent of projected radio traffic. The analysis
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was presented on an agency-by-agency basis. Anticipated trends in employment,
budget growth, and telecommunications requirements were used to extrapolate

future telecommunications costs through 1975,

Table 4~1 pulls together the separate agency analyses to provide a comprehensive
summary of projected agency employment, budget, and telecommunications growth.
In the table, data for the separate institutions of higher learning are combined
under the heading Higher Education. Student enrollment projections, based on
the Lllinois Board of Higher Education Master Plan - Phase II, are substituted
for employment growth to provide a more meaningful indication of the sharp
demands faced by the State's junior and semnior colleges., Table 4-1 also incor-
porates minor revisions in the material presented in Report B, and replaces
Table 3 of that document. The projected 1975 costs shown in the Table are

just convenlent indices for projecting the State's growth paf’:terns and are

not related to the costs developed later in this document on the comparative
alternative implementation plans which may turn out to be higher or lower

than the projections.

Intercity Network Requirements: Telephone

Intercity telephone requirements will increase sharply in Illinois over the

next seven years. Report B furnished projections of future telephone message
volume requirements for the State's 23 most heavily used intercity telephone
corridors. This section supplements those requirements by adding message

volumes for 47 additional corridors that define the principal operationzl channels
in use by the State Police, the Division of Highways, and the Department of
Mental Health. The total of 70 corridors analyzed in this secticn hub on
Springfield (44), Chicago (19), Champaign (4), and Edwardsville (3).

The augmenter intercity telephone requirements for 1975 are presented in Table

4~2, Requirements are stated in total city-to-city calls per month and are
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projected to increase from about 181,600 in 1968 to nearly 336,700 in 1975.
This represents an overall growth rate of 85 percent. Table 4-2 also lists
the individual growth rates for each of the 70 corridors. Expressed in terms
of calls to and from hub cities, these increases are: Springfield, 83 percent;
Chicago, 86 percent; Champaign, 53 percent; and Fdwardsville, 100 percent.

By 1975, intercity calls in the Springfield corridors will account for about
two-thirds of all intercity traffic shown in Table 4-2. The Table does not
contain any entries for the Civil Defense Agency since that agency does not

yet have a network in operation. (This replaces Table 4, page 95, Report B.)

Table 4-2 is arranged to distinguish between normal and priority traffic within
individual corridors. Normal traffic is characterized by its nonurgent nature,
by absence of emergency requirements, and by its ability to be routed over
shared facilities, thus allowing maximum efficiency in the use of such facili-
ties. Priority traffic, transmitted by the State Police, the Division of
Highways, the Department of Mental Healih, and the Civil Defense Agency, is
dedicated to urgent business and emergency use and requires exclusive facilities
to ensure high reliability. Tslephone lines in these priority subsystems must
be available at all times, whether or not they are heavily used. Figure 4-1

illustrates the difference between normal and priority traffic.

All three independent subsystems, in use several years by the respercive
agencies, are characterized by special switching that allows any point in the
system to access any other point directly. TFrom this standpoint, and since
the subsystems are for the sole uée of the respective agencies, the priority
subsystems are analogous to private networks. Table 4-2 includes some cities
that are not now in the operational networks. It is postulated in these cases

that future growth will require voice linkage to these locations.
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Line Requirements

To determine the number of lines needed, requirements from Table 4-2 were
converted to dedicated, dial access, voice grade lines and projected for both

*
P-1 and P-10 grades of service. The present grade of service, calculated in

Report A to range from P-17 to P-97, is considered generally inadequate; P-10

is regarded by SNC as a reasonable cost/service compromise.

Table 4-3 shows line requirements for the intercity augmentation plan. The
organization of Table 4-3 is similar to that followed earlier for Table 4-2

and indicates that the augmented network is intended to handle both normal

and priority traffic. Just over 800 lines are required to achieve P~1 service,
while 625 are needed for P-10. 1In both cases, the Springfield circuits account

for more than 65 percent of the estimated lines.

Intercity Network Requirements: Data Lines

Data systems, ten of which are now in the developmental stage, are being
planned as single-purpose networks to meet the data needs of specific state
agencies. Table 4-4, based on information obtained from the agencies since
publication of Report B, presents data system requirements as they are now
conceived for the respective systems. It will be seen that only two agencies,
the State Police and the Department of Public Health, are imposing real-time--
or instantaneous computer access—-requirements for their networks. The others
postulate uses that do not call for instant access, and their data transmission
needs can be handled as they arise on a dial-up basis over ordinary voice lines
already in the network. As yet, no one is projecting high-speed computer-to-

computer circuits.

%
This procedure is explained in detail in Section 1, Appendix C, Report A,
pp. 409-19.
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Table 4-3

PRIORITY
STATE MENTAL
ATRLINE | NORMAL POLICE  { HIGHWAYS % | HEALTH #| TOTAL
MILES P-1 | P-10 P-1 | P-10 P-1 | P-10 P-1 (P-10| P-1 [P-10
SPRINGFIELD TO:
Albion 132 - - 2| 2 - - - - 2| 2
Alton 68 10 7 - - - - 4 2 14 9
Anna 167 2 -l - - - 5 3 9 5
Aurora 148 3 - - - - - - 3
Bloomington 58 12 9 - - - - - - 12 9
Blue Igland 164 - - 41 3 - - - - 3
Calro 192 - - 3 2 - - - - 2
Carbondale 144 16| 11 - - 6 4 - - 22 | 15
Centralia 96 - - - - - - 4 2 4 2
Champaign 78 23} 19 - - - - 5 & 28 | 23
Chicago 174 126 115 - 9 7 19 | 15 154 |137
Collinsville 78 13 10 5 2 - - 3 21} 15
Decatur 37 13 9 - - - - 6 19 | 13
Des Plaines 170 3 2 4 2 - - - - 7 4
Dixon 144 3 2 - - 5 4 - - 8 6
DuQuoin 126 3 2 4 2 - - - - 4
East St. Louis 88 3 2 - - 7 5 - - 10 7
Edwardsville 72 5 4 - - - - - - 5 4
Effingham 76 3 2 - - 5 3 - - 8 5
Elgin 172 11 8 4 3 7 5 - - 22| 16
Galesburg 90 3 2 - - - - 4 2 7 4
Germantown 66 - - 4 2 - - - - 4 2
Harrisburg 156 - - - -~ - - 4 3 A 3
Hinsdale 160 6] 4 3] 2 - - - - 9| 6
Jacksonville 34 8 5 - - - - 6 4 14 9
Joliet 143 9 6 4 3 - - - - 13 9
Kankakee 132 5 3 2 2 - - - - 7 5
Lincoln 24 7 5 - - - - 7 4 14 9
Litchfield 46 4 2 3l 2 -l - -1 - 7] 4
Macomb 72 5 3 4 2 - - - - 9 5
Menard 132 - - - - - - 4 2 4 2
Ottawa 116 6 4 - - 7 5 - - 13 9
Paris 106 - - - - 7 5 - - 5
Pecatonica 173 - - 2 2 - - - - 2

O
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Table 4-3
(Continued)
PRIORITY
STATE MENTAL
ATRLINE NORMAL POLICE * HIGHWAYS * HEALTH** | TOTAL
MILES P-1 |P-10 P-1 |P~10 P-1| P~10 P-1 }P~10 |P-1 |P-10
SPRINGFIELD TO: {(Continued)

Peoria 66 20| 16 - - 5 4 5 3 30| 23
Peru 108 - - 3 2 - - - - K
Pesotum 71 - - 5 3 - - - -
Pittsfield 66 - - 3 2 - - - -
Pontiac 920 3 2 4 3 - - - -
Rock Island 126 9 7 4 3 - - - - 13| 10
Rockford 174 8 6 - - - - - - 8
Quincy 926 6 4 - - - - - - 6
Sterling 136 3 2 3 - - - - 7
Watson 78 - - - - - - 3

Total 354 | 278 74 | 50 58| 42 76| 50 562 | 420

CHICAGO TO:

Aurora 36 3 - -
Bloomington 114 3 - -
Carbondale 288 2 - - 2
Champaign 115 49| 43 - - 49) 43
Decatur 145 3 2 - - 3 2
De Kalb 54 11 9 - - 11 9
Dixon 100 3 2 4 3 7 5
Dwight 63 - - 3 2 3 2
East Moline 152 - - 3 2 3 2
East St. Louis 258 3 2 - - 3 2
Edwardsville 240 3 2 - - 3 2
Elgin 42 10 8 6 5 16{ 13
Joliet 36 6 5 - - 6 5
Kankakee 48 4 3 5 3 9 6
Macomb 186 3 2 - - 3 2
Manteno 39 3] 2 6 4 9 6
Peoria 129 4 3 - - 4 3
Rockford 90 4 3 4 8 6
Tinley Park 20 - - 4 4 3

Total 115} 94 35] 25 150 119
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Table 4-3

{Continued)
PRIORITY
NORMAL ggﬁ%w HIGHWAYS % itmnﬁf.ﬁ #x | TOTAL
AIRLINE
MILES P=-1 |P-10 P-1 |P-10 pP-1 |P-10 P-1 {P-10 | P-1}P-10
CHAMPAIGN TO:
Bloomington 50 6 4 6 4
Carbondale 174 4 3 4 3
Danville 33 6 5 6 5
acatur 42 7 5 7 5
Total 23 | 17 23| 17
EDWARDSVILLE TO:
Alton 12 19 15 19 15
Carbondale 84 23 1 19 23| 19
East St, Louis 18 41 | 35 41| 35
Total 84 | 69 84 | 69
GRAND TOTAL 575 | 458 | 74 50 58 42 111 75 818 ) 625

*State Police and Highways systems are connected to Springfield.
**Mental Health system is connected to Springfield and/or Chicago.
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Table 4~4
1975 State Agency Data System Requirements

COMPUTER TYPE HOURS & DAYS| RESPONSE LINE TYPE
AGENCY AND LOCATION APPLICATION OF USE TIME REQUIREMENT | TeRvINaL | SCHEDULE
Secretary of State ]
Drivers License {Burroughs 6500 |Process drivers 8 hrs/6 days |1 minute 50/50 dedicated] Teletype |Complate 1972
Centennial Bldg, {license from exam |[per week and dial up 2-vay
stations statewide
Library No info. avail. |Document retrievallg hrs/5 days Not critical INot known Teletype 1975
Public Aid 360/40/ 256K Medical applica~ | [ i
6th Flr. State tions and payments |8 hrs/5 days [Not critical|Dial up Teletype |Fall 1969
Office Bldg. 102 in WATS 2-way start
50-FX-=Cook Cty.
55-Springfield
Personnel 360/30 Personnel trans- |8 hrs/5 days [Not critical|Dial-up Teletype |8 locations—-
6th Flr, State lactions (60,000 1969 plus
Office Bldg. Code Employees) 44-~1971
Mental Health 360450 Personnel pay~ 18 hrs/5 days‘Not critical, Dial-up Teletype | 1970
4th Flr, State [roll, patient 2-way
0ffice Bldg. data, inventory
Fature-~7th Flr. |Jand drug control
Public Health 360/30 Ailr pollution 24 hrs/7 None Dedicated Sensor—- | 1969
6th Flr., State [telemetering. Alsof days under
0ffice Bldg. labs in Chicago develop-
to Springfield ment
1 way
Police 360/40 - |Total law en~ 24 hrs/7 Seconds Dedicated Teletype | 27 state police
5th Flr. Armory [forcement, real- |[days 1050 IBM | locations 1969.
time, Simultaneous terminals} Balance 1971
 transmission rqmt.) (Over 300 Total)
Highways 360/40 Jan.69 Time data, man 8 hra/5 days|Not critical|DBial-up Teletype | 1972
Location un- hours, project plus sgcme
known status. Engr. com-Joff hours
putational system
(Fortran) ;
Revenue Not known. Tax audit. 8 hrs/5 days| Minutes 2-way dial-db, Teletype.| Late 1969,
6th Flr. State | puggible Possibly dedi-} Traveling| Develop until
Dffice Bldg. state income tax. cated later if | suditors | 1972,
Small Inquiry-- . volume have o~
large response increases bile ter-
minal re-
quirement
Higher Education | Springfield Tie all 4-yr 8 hrs/5 daysi{Not critical| pial up Teletype | 1975
location un- schools together
known

[E

SOURCE:

in Springfield, Illinois, October 21, 1968.
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Table 4~5 summarizas 1975 line requirements for the State's data networks.
Lines are specified as either dedicated or dial-up and are arranged by
sponsoring agency and location of the remote terminals. A dial-up terminal
utilizes a device such as a data set* to transmit data over ordinary voice
lines, Dial-up data terminals are preferred because of their lower cost and
are used where they are adequate to handle the low volume, non-urgent traffic
most of the agencies now expect to transmit in their systems. The dedicated
circuit, however, consists of a keyboard device connected full time to a
central computer by lines used only for that purpose, Remote terminals, in

either mode of operation, will access central computers in Springfield.

Dedicated lines, with seven exceptions, are projected for all cities now on
intercity voice corridors to Springfield. (These corridors were shown earlier
in Table 4-2.) The basis for this projection is that these channels will
become the major data corridors by 1975, and volume of data traffic will make
it economically desirable to add dedicated lines. With common carrier bulk
rates (Telpak), dedicated data lines can be added for about one-fourth the
cost of voice lines. Seven terminal locations where such economy will not be
possible are De Kalb, Elmhurst, Granite City, Johmson City, La Salle, Moline,
and Waukegan. None of these cities is on a major voice corridor to Springfield,
but all seven are designated by Public Health as the initial terminals for a
Public Health air sampling program which requires on-line (direct) round-the-
clock access to the computer, Hence, there is a requirement for dedicated

lines,

%

A data set converts electrical impulses--from a teleprinter or computer--
into audio tones that can be transmitted over ordinary telephone lines.
The technique is similar to placing a routine telephone call.

O
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Table 4-5

1975 Projected Data Line Requirements

DRIVERS
LICENSE

PUBLIC
AID

MENTAL
HEALTH

"PUBLIC POLICE
HEALTH (LEADS)

Dial{Ded,

Dial{Ded.

Ded.

Dial|ped. {Dial]Ded.

ed.

Albion
Aledo
Alton
Amboy
Anna

1

Aurora
Beardstown
Belleville
I Belvidere

HEE

N e

NN W

§ Bloomington
I Blue Island
f} Cairo
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Table 4-5

(Continued)
[—bRIVERS PUBLIC | PERSONNEL | MENTAL PUBLIC POLICE 5.0.5. HIGHER
LICENSE | AID (SPAN) HEALTH HEALTH (LEADS) | LIBRARY _ED. | HIGHWAYS | REVENUE TOTAL
Dial [Ded. {Dial]Ded, ] Dial}Ded. ( Dial] Ded, | Dial]| Ded. | Dial|{Ded, } Dial |Ded, Dial|Ded,{ Dial|Ded.| Dial{Ded., Dial[Ded.
 Effingham 1 1 1 1 1 5
Elgin 1 2 1 1 1 1 7
Elizabethcown 1 1 2
Elmhurst 1 1
Eureka 1 1
Fairfield 1 1 2
. Flora 1 1 2
Freeport 1 1 2
Gelena 1 1 2
Calesburg 1 1 1 1 4
Geneva 1 1 2
Germantown 1 1
Gibson City 1 1
Golconda 1 1 2
Granite City 1 1 1 1
Granville 1 1
Greenville 1 1 2
Hardin 1 1 2
Harrisburg 1 1 1 1 4
Havana 1 1 2
Hennepin 1 1
Henry 1 i
Herrin 1 1
Highland 1 1
Hillsboro 1 1 2
Hinsdale 1 1
Hoopeston 1 1
| Jacksonville 1 1 1 1 4
Jergseyville 1 1 2
Johnston City
Joliet 1 1 1 1 2 1 7
Jonesboro 1 ) 1
Kankakee 1 1 1 1 1 1 6
Kewanee 1 1 2
Lacon 1 1
La Salle 1 1 1 1
Lawrenceville 1 1 2
Libertyville 1 1
Lincoln 1 1 1 1 4
Litchfield 1 1 2
= > R . B » . - . -
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Table 4-5
(Continued)
DRIVERS PUBLIC PERSONNEL | MENTAL PUBLIC POLICE 5.0.5. HIGHER
LICENSE AID (SPAN} HEALTH HEALTH (LEADS) | LIBRARY ED, HIGHWAYS | REVENUE TOTAL
Dial[Ded. [ Dial fped. | Dial{Ded. | Dial[Ded. | Dial(Ded. [ Dial{Ded.| Dial[ped. { Dial|Ded. | Dial|Ded. | Dial ped, [DialjDed.
Louisville 1 1
Lewlston 1 1 2
Lombard 1 1
McLeansboro 1 1 2
Macomb 1 1 1 1 4
Manteno 1 1 2
Marion 1 1 1 3
Marshall 1 1 2
Mattoon 1 1
Menard 1 1 2
Metropolis 1 1 2
Moline 1 1 1 2 1
Monmouth 1 1 1 3
Monticello 1 1 2
Morris 1 1 2
Morrison 1 1 2
Morton Grove 1 1
Mounds 1 1
Mt. Carmel 1 1 2
Mt. Carroll 1 1
Mt. Sterling 1 1 2 .
Mt. Vernon 1 1 2 :
Murphysboro 1 1 2 :
Nashville 1 1 2 :
Newton 1 1 2
Noxmal 1 1
Olmrtead 1 1
Olney 1 1 2
Oquawka 1 1 2 :
Oregon 1 1 2 ;
Ottawa 1 1 1 1 1 5
Pana 1 ' 1
Paris 1 1 1 1 4
Paxton 1 1
Pecatonica 1 1
Pekin 1 1 2
Peoria 1 1 2 1 1 1 1 8
Peru 1 1
Pesotum 1 1
Petersburg 1 1 2 ;
Bl
O
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‘ Table 4-5
(Continued) ;

DRIVERS PUBLIC PERSONNEL | MENTAL PUBLIC POLICE 5.0.5, HIGHER
LICENSE AID (SPAN) HEALTH HE. ™H (LEADS) LIBRARY ED. HIGHWAYS | REVENUE TOTAL

Dial|Ded, {Dial|Ded. ! Dial|led. {Dial|Ded. | Dial|[Ded. [Dial|Ded.{ Dial [Ded. | Dial Ded. | Dial|Ded, { Dial|Ded. {Dial|ped.

Pittsfield 1 1 1

Pontiac 1 1 1 1 4
Princeton 1 1
Quincy 1 1 1 1 1 5
Rantoul

(-]
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Roanoke
Robinson
Rochelle
Rockford 1 1 1 1 1
Rock Island 1 1

Rosiclare
Rushville
St. Charles 1
Salem

Shawneetown

Shelbyville
South Beloit
Spart:a 3
springfield 1 55 1 23 2 2 i 1 1 2 1 95 ||
Sterling 1 1 2 i

k]

Streator
Sullivan
Sycamore
Taylorville 1
Tinley Park 1 1
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Vieuna
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Western Springs 1
West Frankfort
Wheaton
Winchester
Woodstock

Yorkville
TOTAL 95 | 35 76 1135 ) 4} 41 4 32 34 29 8] 13 4111 i1 3] 5 ] 194|356
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*0f the 95 terminals at Springfield, meny are in the same buildings and even on the same floors &s the central computers to which they
are linked. For this reason,the Springfieid terminals are not "remote" in the dame sense as terminals in distant cities.
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(Page 72 blank)

Dial-up terminals projected for 1975 include 109 locations that are outside
the high-density voice corridors to Springfield. The terminals in these
locations do not benefit from the heavy call volumes that generate bulk rates
and make dedicated circuits economically feasible. In these aress, contact
with Springfield will likely be achieved by accessing the nearest foreign
exchange line to obtain a voice circuit., Figure 4-2 projects the 1975 data
terminal requirements; dial-up and dedicated terminals are arranged by city

of location.

The line requirements in Table 4~5 and terminal locations in Figure 4-2

represent the best projection that can be made from today's Agency plans.

But the use of data transmission is one of the fastest growing telecommunications
applications in State government operations and “herefore has the most uncertainty
in forecasting. All signs, both State and national, point to sharp increases

in information traffic and expericence at all levels of government has shown that
requirements expand as agencies gain more familiarity with their computers.
Increased volume of output, alternative ways of structuring agency tasks, and

paw techniques for exchanging data with outlying offices are a few of the changes
computers have fostered. These long-range possibilities are a major influence

on the projected 1975 line requirements for State data systems.

With these possibilities in mind, close coordination of data system require-
ments is mandatory to reduce expensive duplications of service and facilities.
Attention must be given to methods for interagency sharing of computer networks
50 that the economies possible from such arrangements may be fully realized.
Failure to anticipate future system uses has often resulted not only in costly
system "patching," but also in less—than-optimum system~performance. Steps
toward comprehensive system planning and sound management were taken up in

greater detail in part three.
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Land Mobile Radio Requirements

The State of Illinois has shared in the dramatic national growth of land
mobile radio, and its agencies face a requirement for continuing expansion
through 1975. Table 4-6 presents projected 1975 requirements for those State
agencies using radio. Overall, State-owned radio networks will require 652
additional mobile units and 36 base stations. All users, except the Law
Enforcement Division of the Department of Conservation, project gains over
the next seven years, with the State Police and Division of Highways leading

the way in actual number of new units.

Presenting 1975 requirements in terms of mobile units and base stations is

a departure from the format followed in Report B. 1In Table 5 (page 115) of
that document, requirements were projected in terms of costs per radio-user
agency. These flgures are converted in this section as a necessary first

step toward identifying and pricing 1975 radio network facilities. (In effect,

then, Table 4~6 of this section replaces Table 5 of Report B.)

Some agencies will experience less difficulty than others in meeting their
future requirements, This stems from basic functional differences in the

ways the agencies use their radio systems, In Higher Education and Mental
Health, for example, radio use is largely restricted to the immediate

environs of an institution. Mental Health uses its facilities in the viciaity
of the various hospitals it maintains, while in ulmost all cases, the coileges
and universities are limited in theilr use of radio to individual campuses.
Where the Department of Conservation is concerned, its radio operations are

almost wholly nonurban and are seldom hampered by frequency congestion.




Table 4~6

1975 Radio Requirements for Major State Agencies

ERIC
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NUMBER OF
AGENCY MOBILE UNITS BASE TRANSMITTERS NET INCREASE (%)
1968 1975 NET INCREASE 1968 1975 NET INCREASE MOBILE BASES |:

|State Police 1200 1370 170 26 31 5 17 19
’Division of Highways 1230 1500 270 14 28 14 22 100
. Conservation

Parks and Memorials 90 180 90 21 21 - 100 -

Lew Enforcement 120 120 - 4 4 - - -
‘ Forestry 95 103 8 12 15 3 89 25
‘Mental Health 68 93 25 17 29 12 37 71
] State Poli
3 Secretgry of State 150 170 20 Dispat?:hege .
Higher Education (All) 73 142 69 5 7 2 95 40

TOTALS 3026 3678 652 99 135 36 22 36

Q \
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This leaves the State Police, the Division of Hilghways, and the Secretary of
State (SoS) as the principal long distance and high population density area
users. S80S needs represent part of the requirements for the State Police,
since SoS vehicles use State Police radio frequencies. The coming seven years
pose critical problems for both the State Police and Division of Highways,
problems that will be almost exclusively confined to their operations in the
State's two major urban areas--Chicago and the Illinois portions of the St.
Louls Standard Metropolitan Statistical Area (SMSA).

Civil Defense Requirements

As conceived in Illinois, Civil Defense (CD) encompasses all local and State
government agenciles, their total planning effort prior to an attack, their
response both during and after an attack, and their planning and operation during
a disaster., The primary role of the State Civil Defense Agency is to assist
other agencles in carrying out their designated civil defense assignments. The
Civil Defense Director is charged by law to make maximum use of existing State
and local departments and personnel in responding to emergency situations.
Offices and personnel of the various departments, in turn, are expected to

furnish the Director and civil defense organizations their utmost ccoperation.

Civil Defense, then, is unique because 1t delegates specific emergency
responsibilities across political jurisdictions to local, State, and national
agencies, Also, the Illincis Civil Defense Agency is a crucial element not

only in the five-state Region Four Civil Defense area, but in the national

system as well. Civil Defense telecommunications requirements in Illinois must
reflect this wide interaction and be flexible enough to accommodate alterations
in requirements at any and all levels. Since so many jurisdictions are involved,
projecting future requirements for Civil Defense in the State is a task involving
more uncertainty than determining the future telecommunications needs of agencies
whose communications activities are largely internal and confined within State

boundaries.,
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Construction of radio base stations in the State Emergency Operating Center
(EOC) at Springfield and in the nine State-wide Mutual Aid Aréas (MAA) is
required to make possible comprehensive civil defense direction and control,
The CD base stations should also be linked to State radio networks of those
agencies with primary or support missions in time of emergency. These

agencies include the State Police, the Division of Highways, and the Military
and Naval Department. The Civil Defense base stations will operate on

local government frequency 45,44 MHz, and installations should be equipped

with remote control consoles as required, There is an additional need for

at least 11 more mobile radio units for assignment to the MAAs. Auxiliary
equipment is needed to allow the CD network to interface with State Police
frequencies 42,50 MHz, 150 MHz, and with the nine channel CW. The Division of
Highways is developing a support EOC that will eventually link CD with all
Highways radio systems in the State. Work is either under way or in the
planning stages on the State CD radio system described above. The CD timetable
called for the State EOC-MAA network to include the EOC and five MAAs by the
end of 1968, Linkage with the State Police and Division of Highways is
projected by 1970. When completed, the radio network will supplant telephone as

the primary CD direction and control system.

Both the State EOC and the MAAs require Radio Amateur Civil Emergency Service
(RACES) radio equipment to provide a secondary direction and control network,
The timetable established by the State Civil Defense Director shows 1970 as
the target date for installation of the RACES system. There is also a
requirement for Citizens Band (CB) radio capability identical to the RACES
requirement. It is plamned to install multichannel CB transceivers in the
State EOC and MAAs as a reserve communications network. This work is set for

completion during 1969,

In addition to basic radio requirements within the State, Civil Defense in
Illinois has an immediate need to integrate the State EOC intercom system into

the National Communications System I (NACOM I), a dedicated wire system linking
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Springfield to Civil Defense Region Four headquarters in Battle Creek,
Michigan. The Region Four Field Officer is now working with the common

carrier to resolve this problem.

A long~range CD requirement calls for a computer at the State EOC, This
machine will be linked directly to other computer facilities in Illinois
where data are available on radiological equipment and monitoring, fallout
measurements, shelters, stockpiles of critical medical and food supplies,
damage assessment, and related information. The computer circuits should
eventually provide direct and instantaneous access to these vital emergency

planning and operational data.

During an emergency in Illinois, heads of departments and agencies are
assigned specific communications responsibilities within the State EOC.

A requirement now exists to provide sufficient trunk lines, telephone sets,
and switchboard capacity to ensure swift and reliable communications for this
large staff. System design must be flexible enough for expansion as needs

increase.

There are a number of additional telecommunications and telecommunicatilons-
related requirements that must be met to bring Illinois CD capabilities to a
full state of preparedness. These are listed below as deficiencies that the

State Civil Defense Director regards in need of correction.

® Provision for closed circuit TV in the State EOC; if linked to
the Statewide ETV channels, this would provide, by 1975, a means
of displaying emergency information, such as situation develop-

ments and damage.

e Fallout protected areas for telephone switchboards, communications
equipment, computers and emergency operating personnel in all State

agencies,
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® Emergency power sources for all State agencies in the event of
commercial power failure. A lé4-day fuel supply for operating

in an emergency 1s also required.
® Warning receivers in all State agencies, for early receipt of warning.

® Radio equipmant in the State E0Cs, by 1970, for liaison with Illinois

National Guard.

® Remote pickup unit from the State EOC to a protected radio station
for entry into the Emergency Broadcast System.

Emergency and disaster plamns in Illinois now give Civil Defense priority

access to all State telecommunications services and facilities whenever the

need arises, Should Illinois obtain a State~wide microwave network, whether
purchased, leased, or provided by the common carrier, Civil Defense requirements
would remain top-priority éltnough they would differ under the respective
ownership arrangements. In a common carrier administrative network, radio
back-up systems described earlier would continue to be an absolute necessity.

In a State-owned or leased network the requirement for redundant radio networks

would be less critical.

Civil Defense requirements are given full consideration in the discussion
of various network approaches presented in the following pages. The network
systems are laid out and costed to include the operational needs of the State

EOC and the nine MAAs.
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ETV Requirements

In the process of conducting this study, discussions were held with dozens of
representatives of educational institutions, educational television assoclations,
national authorities, ouvtside consultants and the office of the Superintendent of
Public Instruction concerning the functional requirements and technical plans for
an Illinois ETV system, Questionnaires were sent to the majority of the educators
in the State who are involved with ETV. As noted in Report B (pp. 152-153), the
uncertainty of response to questions concerning uses to which real-time Statewide

ETV channels wonld be put was taken to be indicative that "no serious planning

has begun regarding possible specific real-time uses for any network that may be
developed for educational communications facilities within Illinois." Without
inputs on the future use of the system, SDC was unable to determine the functional

requirements for a Statewide network.

Although the parties contacted were vague on detailed requirements, they were
anything but vague in their belief that a Statewide ETV distribution network

was needed. They were unanimous in stating that a Statewide ETV network is
vequired. With minor exceptions, those who were contacted indicated that the
basic requirements for an ETV network are still best represented by the function

and performance of the network developed in the Jansky and Bailey report.[6]

An examination of the Jansky and Bailey report disclosed that the broadcast
coverage is excellent, the closed circuit distribution network is extensive,

and the number of TV channels provided for should be adequate for several

years to come, Particularly, where exact usage has not been predetermined,

the State can refine its requirements through an evolutionary process involving
experimentation with a real operational system. The Jansky and Bailey concept

has considerable flexibility in this regard and can be adapted to most operational

requirements that can be envisioned.




81

The decision was made, therefore, to accept the functional capability of the
Jansky and Bailey report as representing the true requirements for the State.
These requirements can be summarized as a need for a closed circuit ETV net-
work to interconnect the 15 proposed UHF ETV broadcast transmitter sites with
program studios at the six university campuses. The network should also provide
connection points within reasonable reach of all local school districts in the

State.

There are many possible uses for an ETV microwave network to enhance the
existing and proposed local ETV broadcast and closed circuit systems. Some

of the many -activities that may be aided by the network are:

@ Teaching of foreign languages, science, mathematics, social studies
and music in the elementary schools, particularly in the third
through the seventh grades, is an excellent utilization of a superior
teaching talent where qualified instructors in these particular subject

areas are in short supply.

Q In~service teacher training and adult and vccational education is a

major benefit.

e In the universities, television is a major on-campus and off-campus

instruetional resource.

® An important benefit would be the enhancement of junior college
curricula with university produced courses for the purpose of

relieving teacher shortages and upgrading the level of instruction.

o Television is adaptable to many specialized functions such as: providing
credit courses to those physically unable to attend learning
institutions, training disadvantaged individuals throughout the State,
on-campus new student orientation, classroom observation for teacher
training, and performance observation in many courses such as speech

therapy, physical education, and dance.
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© Monitoring the operation of campus '"laboratory schocls' as well as
providing them with instructional material creates a need for two-
way transmission of television program material at the institutions
of higher learning. Closely allied to this is the growing support
to public school districts by the universities, particularly in the
distribution of new teaching methods as they develog.

® With the addition of the proper terminal equipment, an ETV network,
because of its wide frequency band characteristics, can easily
accommodate the other types of marrow band educational transmissions
such as slow-scan video, high fidelity audio, telephone quality audio,
teleprinter and digital data, and distribution of educaticnal radio

network programs.

¢ The low cost of adding voice grade channels for educational radio
networking (as part of the ETV distribution system) could readily provide
specialized sub-channel (SCA multi-plex) programming to teachers,
doctcrs, nurses, and other professionals who require almost constant

in-service training.

SDC recognizes the value of EIV in meeting the educational requirements of
the State and endorses the principles of the Superintendent of Public
Instruction's policy of furthering the use of ETV as an instructional tool.
Some appreciation of the distribution of television programming material in
terms of who originates the program, who receives :t, the type of program
material, and the time of day when this material would be distributed is
shown in Table 4-7 which is reproduced directly from the Jansky and Bailey

(6]

report to the Superintendent of Public Instruction.

While the requirements for video channel distribution have been accepted as
the same in 1968 and the near future as they were in 1964, the actual network
design was updated to encompass the new technology and costs as well as the
changes in the FCC regulatory climate that have taken place with the passage

of time (see "ETV Microwave Network--State-Owmed,'" next section).




Table 4-~7

Material to be Exchanged on State-Wide Network

secondary schools

EDUCATIONAL HOURS OF
FACILITY ORIGINATE TO: RECEIVE FROM: TYPES OF MATERIAL: NETWORK USE
Universities Elementary and In-service teacher training Daytime

Elementary student instructional
programs (art, music, science)

School hours

Secondary schools

Guidance programs, library
materials

Daytime

Local school buildings
or broadcast stations

Extramural instruction (for
credit)

Early evening.

Junior colleges, other
colleges and

Other colleges
and univer-

Major resource instructional pro-
grams for first year courses (and

School hours,
late evening

universities sities for upper levels) for taping
Computer data, information re- Late evening
trieval, statistical data "Qff-hours"
In-service teacher training,
instructional specialities Daytime

Special groups Interested Professional refresher courses;

Professional people, industries, graduate training; extension

Farmers, housewives and govern- courses; music, art, drama and

4H, etc. ment agencies related programs; adult instruction

Cultural groups, and retraining; public relations; Afternoons,

Police, fire, & C.D.
General public

occupational courses.

early evening

Other educational
institutions

Other e¢duca~
tional in-
stitutions

Printed information retrieval,
accreditation and records

materials

Daytime,
late evening

(off~hours)
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Table 4-7

|

(Continued)
EDUCATIONAL HOURS OF
FACILITY ORIGINATE TO: RECEIVE FROM: TYPES OF MATERIAL NETWORK USE
Educational researchers Public school Administrative and statistical
districts data (attendance, expenses, pupil
records) Daytime
Libraries and Information retrieval Daytime,
research late evening
centers (off-hours)
Junior Other junior colleges Other junior Student instructional programs, Evenings
colleges and universities colleges and adult instruction and retraining (and daytime)
universities
Administrative data, computer data
for student instruction ""0ff-hours"
In-service teacher training Daytime
Interested in--- | Adult instructional and retraining | Afternoons,
dustries, net- programs early evening
work, govern-
ment agencies
Local high schools, Secondary and junior college
Corrective institutions, student instructional programs, Daytime
Public (handicapped, adult retraining early evening
"at-home'', and dropouts)
Public Adult education programs, cultural | Afternnons,
’ and community affairs early evening
Elementary Other nearby elementary Elementary instructional programs,
and secondary and secondary schnols, forej .
schools public ign language, parent-interest
programs, public relations, ~om-
munity service Daytime
RN e el ReRm eew meee e e - - L
O
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(Continued)
EDUCATIONAL HOURS OF
FACILITY ORIGINATE TO: RECETVE FROM: TYPES OF MATERIAL NETWORK USE
Network center Administrative data School hours,
"off-hours"
Other schools, Art, music, foreign language, and
universities, science student instructional
tape centers programs, administrative and
(loca! and net- | statistical data Daytime
work)
Interstate Programs from MPATI and other
(via network) state networks or stations Anytime
Network Program review and evaluation Daytime,
early evening
ETV broad- Network and other "In-school" instructional pro- Daytime (pre-
cast sta- ETV stations grams, special interest programs scheduled),
tions (and l2_a evenings
local tape (for exchange
center) purposes)
Public Extension programs, parent-interest
programs, junior college programs, |Evenings
public relations, extramural credit | (primarily)
Elementary schools In~-service teacher training, stu-
dent instructional programs, re-
scheduled programs Daytime
Network Basic instructional programming, Anytime, pri-
state culture and history, docu~ marily daytime
mentaries and early
evenings
Local area Program production by students Daytime,
and community early evening
O
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tape facility
and library

tution, public, net-
work, out-of-state
facilities

(Continued)
‘| EDUCATIONAL HOURS OF
|_FACILITY ORIGINATE TO: RECEIVE FROM: TYPES OF MATERIAL NETWORK USE
Network TV Any educational insti- .|Anytime, (pri-

marily school
hours and
"off-hours"
for taping)

Educational 1ln-

stitutions, out-
of state sources

| (NET, MPATI) Anytime
Interstate Any educational Student instruction (all level:c),
connection institution university exchanges Anyt ime
Other state networks Other state All types of materials Anytime
networks
Big Ten Graduate level and scientific
universities information, seminars, data exchange|Anytime
Educational Public Network Extension programs, instructional
M broadcast programs, community affairs pro-
stations grams, cultural programs, sports Daytime
events early evening
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APPROACHES (,ONSIDERED

This section develops the feasible alternatives for two functionally different
networks, both of which can be implemented alone or combined into a single
network with multiple functions. The two functions are: (1) the distribution
of EIV programs to' ETV transmitters and educational institutions throughout
the State, and (2) provision of intercity tclephone and data traffic handling
capability among the principal cities and towns in the State. The latter
function includes both the large volume normal traffic generated by all State
government agercies and the high priority circuits needed by such agenciles as
the State Police, Highways, and Civil Defense. The financing options con-
sidered include microwave, either owned outright by the state or leased from
an independent company, and an equivalent service furnished by the telephone

common carriers.

Insofar as possible the alternmatives have been made to yield equivalent grades
of service. They are, of course, not completely interchangeable in all
respects. For example, a state-owned system would not be subjected to the
type of labor union sabotage encountered in the recent strike against IBT
where hundreds of cables were cut to cripple parts of the common carrier
network. On the other hand, the state-owned system lacks the inherent
flexibility of the common carrier service. Once installed, it is relatively
fixed and can only be radically changed at great expense. Common carrier
interexchange ETV channels are contracted for on a 1l2-month basis* so the
system can be periodically revamped to conform to newer criteria without any

major cost penalty.

The value to the State of these and other features peculiar to the networks

considered is subjective in nature and indeterminate from a dollar wvalue

- o
Source: IBT Tariff, see "ETV Network ~ Common Carrier" for specific rate
discussion.
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standpoint. No attempt has been made to place a dollar value on them, so they
will only be discussed as criteria to aid in making a cholce among alternatives
where the variation in comparative costs is so small as to make the choice of

a "best" system inconclusive. These subjective factors are covered in more

detail in Part Five.

Four basic alternative plans for handling voice and data traffic were specified
in the work statement (although later modified somewhat in discussions between

‘the ITC and SBC). These were:
® Augmentation of current facilities through 1975 (POTS),

e Common carrier plan whereby all telecommunications services

are provided by telephone company facilities.

s State-owned plan in which all telecommunications service: _

except local telephones, are owned by the State.

) State-leased plan whereby all telephone facilities, except

local telephones, are leased from a non-commou carrier company.

There were three ETV network options that were considered with each of the
four administrative networks, making 12 possible combinations in all.

These were:
® A State-Purchased Educational Television system.
© A State-Leased Educational Television system.

¢ A Common Carrier Educational Television system.

Some combinations were not feasible and were discarded after a minimum of
discussion. An example is the common carrier administrative network plan
which was impossible for SDC to cost. This plan is being prepared by IBT
and its cost will probably be dependent upon "special" tariffs applied for
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by the telephone company and not disclosed to SDC. There is also no pointc in
combining a state-owned administrative network with a leased ETV network or
vice versa, as the method of financing is the only distinguishing feature
between a state-owned and a leased system, and whichever financing method

proves to be best for the state would be used for both.

The twelve considered plans can be represented by the following matrix:

ADMINISTRATIVE ETV _NETWORK OPTIONS

NETWORK OPTIONS ~ Purchase Lease Common Carrier
Augmentation to 1975 (X) xX) (X)
Common Carrier - - -
Purchased (X) - (x)
Leased - (X) (X)

Those combinations indicated by an (X) are considered to be feasible combina-
tions of administrative and ETV networks. These seven combinations are
compared and discussed in detail in Part Five. Details of the costing

procedures are given in Appendix B,

In addition, CTAV and satellite distribution plans have been discussed as
alternatives for the distribution of the administrative and ETV traffic.

Where possible, representative costs for these plans are presented.

State ownership of an intercity telephone network implies that the network can
be interconnected to the common carrier switching network. If it could not be
interconnected it would have limited usefulness as only part of the state
telephone traffic is carried on among state agencies. A large part of the
traffic involves communications with the general public. If the general
public could not be reached on the state network, then every state desk would

have to have two instruments, one for calling people who are on the State
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network, and the other for people who are subscribers to the common carrier
system. This is presently the situation that prevails with large power

companies and others who have long had their own private telephone networks.

At this time, the issue of whether a State network can be interconnected with
the common carrier switching system has not been fully resolved. In June 1968
the FCC made a ruling in the Carterfone Case[ls] that, in effect, nullified all
previous tariff provisions which prevented the interconnection of private
systems with the common carrier facilities. According to that ruling, the
burden of proof that a private system interconnection is harmful to the common
carrier network is now placed on the common carrier. This means that any well-~
designed system must be accepted by the common carrier for intercomnection to
their system. In November 1968, the Bell and General telephone companies
petitioned the Second U.S. Circuit Court of Appeals for a review of the FCC

[14] They now have until January 31, 1969 to specify the parts of the

ruling.
Carterfone decision to which they object. The final ruling by the courts

will take place sometime thereafter.

Under these circumstances, any recommendation for purchase of a State-owned
system must include a caveat to the effect that the decision to purchase is
dependent upon the outcome of the Federal Court's action on the telephone

companies' petition.

As a practical matter, however, the case for the State~owned system is not
that indeterminate. It is generally believed by those in the industry that
the FCC ruling will stand up and that the telephone companies are fighting
for a lost cause. Precedents, set over a considerable period of time, tend
to substantiate that the trend is definitely for interconnection of private
systems with the common carrier network. One of these precedents is in the
State of Illinois where the toll highway system in Northern Illinois has a
microwave network wholly owned by the Toll Highway Commission. This network

provides many voice and data channels throughout the length and breadth of
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the system, and some of these microwave channels are terminated on a Toll
Highway Commission PBX furnished by the Illinois Bell Telephone Company.
These channels are used as incoming and outgoing trunks, and all parts of the
Toll Highway network are regularly interconnected with the local and long
distance trunks of the Illinois Bell Telephone System. This interconnection

is known and has not been protested by the telephone company.
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Admiriistrative Network - Common Carrier POTS Facilities

Thir network plan is based on augmenting the present intercity common carrier
system to accommodate 1975 requirements. This plan, referred to as POTS,
illustrates what would happen if the State simply added facilities to meet
additional demands without making any fundamental changes in the basic inter-
city sysiem as it now exists. The 70 communication corridors and the telephone
voice priority networks a:ze shown in Figures 4-3 and 4-4, respectively.

Current tariff rates are applied for costing purposes.

As mout intercity lines are presently dial-accessed, and the 1975 network
represents an augmentation of the present system, no consideration is given
to operator-handled traffic. Further, the magnitude of 1975 traffic volumes

would tend to make operator-handled traffic uneconomic.

It is assumed, however that some type of administrative control over access
to the long distance trunks is necessary. In lieu of operator control it
will be some type of automatic éontrol. One type of control of dial-acressed
lines is a procedure regulating access to a telephone system. For example,
some stations might be restricted from calling any but local stations, while
others might be given access to all network facilities. There are other
intermediate station restriction options that could be exercised between

these two extremes on a standard Centrex system.

Route Advance, now in effect in the Springfield Centrex, is another example of
line access control. Under this procedure, a call is automatically switched
to regular long distance lines without the knowledge of the calling party when
the dedicated network is busy. Since these calls are billed separately,

Route Advance helps to reduce unauthorized calls by providing spot check
monitoring of the toll calls. It also provides a realistic measure of
dedicated line requirements by inference from the size of the monthly toll

bill. (If the toll charges are too high more dedicated lines are needed--
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if the charges are too low or non-existent more trunks are being leased than

are needed to provide the required grade of service.)

Along with line control techniques, it is assumed that there will be a continu-
ing effoirt to review billings with an eye toward minimizing toll traffic,
maximizing use of dedicated lines, and eliminating unauthorized calling within
the system. These management procedures, based on pulicy designed to maximize
efficiency of the intercity network, are basic requirements in achieving

economical balance between dedicated and toll facilities.

Table 4-8 converts line requirements, as shown previously in Table 4-3, into
circuit mileages. Using an average figure of 76 cents per circuit mile
(present average cost) as a base, annual telephone charges were projected for
normal traffic and for priority traffic carried over separate subsystems
utilized by the State Police, Division of Highways, and Department of Mental
Health. For P-1 service, the annual cost is over $793,000; for P-10, charges
are about $612,000. Data line costs, independent of grade of service, add
another $71,880 to both computations. Data costs will be described in more

detail below.

Table 4-9 presents a srzmary of projected monthly and annual costs for dedicated
data lines. ©WNot included here are the 95 data terminals assigned to Springfield.
The exact locations of the Springfield terminals and computers are not now
known, but with the concentration of State offices in Springfield total leased
mileage within Springfield will be minimal and will not be a significant

factor in the cost projections. The LEADS network is a different problem,

since the State Police plan to use Western Union applies a uniform monthly
charge of $230 per terminal, a package rate that includes both dedicated data
line mileage and IBM terminal equipment leased costs. This method of billing

is not comparable with the cost approach followed in projecting data line

costs in this section. Total annual LEADS Costs, ($80,000) are aprlied later

therefore in the total cost summary.




Table 4-8
1975 Voice Grade Lines and Circuit Mileages

PRIORITY
NORMAL STATE POLICE _JLGHHAYS, MENTAL HEALTH. T0'
P-1 GRADE P-10 GRADE P-1 GRADE P-10 GRADE P-1 GRADE P-10_GRADE -1 _GRADE P-10 GRADE P-1_GRADE P~10 GRADE
AIRLINE CIRCUIT SIRCUIT CIPCULT] CIRCUIT CIRCUIT CIRCUIT CIRCULT CIRGUIT CIRCUIT CIRCULT
MILES | LINES| MILES | LINES | MILES {LINES| MILES | LINES| MILES | LINEs | MILES | Lines| MILES | LINES! MILES | LINES | MILES LINES | MILES | LINES| MILES
SPRINGFIELD TO1
Albion 132 - - - - 2 264 2 264 - - - - - - - - 2 264 2 264
Alton 68 10 680 7 476 - - - - - - - - 4 272 2 136 14 952 9 612
Anna 167 4 668 2 334 - - - - - - - - 5 835 3 501 9 1503 S 835
Aurora 148 4 592 3 444 - - - - - - - - - - - - 4 592 3 444
Bloomington 58 12 696 9 522 - - - - - - - - - - - - 12 696 9 522
Blue Island 164 - - - - 4 656 3 492 - - - - - - - - 4 656 3 492
Cairo 192 - - - - 3 576 2 354 - - - - - - - - 3 576 2 384
Carbondale 144 16 2304 1 1584 - - - - 6 864 4 576 - - - - 22 3168 15 2160
Centralia 96 - - - - - - - - - - - - 4 384 2z 192 4 384 2 192
Champaign 78 23 1794 19 1482 - - - - - - - - s 390 4 312 28 2184 23 1794
Chicago 174 126 | 21924 | 115 | 20010 9 1566 7 1218 19 3306 15 2610 154 26796 137 23838
Collinsville 78 13 1014 10 780 S 390 3 234 - - - - 3 234 2 156 21 1638 15 1170
Decatur 37 13 481 9 333 - - - - - - - - 6 222 4 148 19 703 13 481
Dea Plainea 170 3 510 2 340 4 680 2 340 - - - - - - - - 7 1190 4 680
Dixon 144 3 432 2 288 - - - - S 720 4 576 - - - - 8 1152 6 864
Du Quein 126 3 378 2 252 4 504 2 252 - - - - 7 882 4 504
E. St. Louls 88 3 264 2 176 - - - - 7 616 ] 440 - - - - 10 880 7 616
‘Edwardaville 72 5 360 4 288 - - - - - - - - - - - - 5 360 4 288
Effinghan 76 3 228 2 152 - - - - S 380 3 228 - - - - 8 608 5 380
Elgin 172 11 1892 8 1376 4 688 3 516 7 1204 H 860 - - - - 22 3784 16 2752
Galesburg 90 3 270 2 180 - - - - - - - - 4 360 2 180 7 630 4 360
Germantown 66 - - - |1 - 4 264 2 132 - - - - - - - - 264 2 132
Harrisburg 156 - - - - - - - - - - - - 4 624 3 468 4 624 3 468
Hinsdale 160 6 960 4 640 3 480 2 320 - - - - - - - - 9 1440 6 960
Jacksonville 34 8 272 S 170 - - - - - - - - 3 204 4 136 14 476 9 306
Joliet 143 9 1206 6 804 4 536 3 402 - - - - - - - - 13 1742 9 1206
Kankakee 132 S 660 3 396 2 264 2 264 - - - - - - - - 7 924 S 660
Lincoln 24 7 168 5 120 - - - - - - - - 7 168 4 96 14 336 9 216
Litchfield 46 4 184 2 92 3 138 2 92 - - - - - - - - 7 332 4 184
Hacomb 72 S 340 3 216 4 288 2 144 - - - - - - - - 9 648 S 360
Henard 132 - - - - - - - - - - - - 4 528 2 264 4 528 2 264
Ottava 116 6 696 4 464 - - - - 7 812 S5 580 - - - - 13 1508 9 1044
Paria 106 - - - - - - - - 7 742 s 530 - - - - 7 742 s 530
Pecatonica 173 - - - - 2 236 2 346 - - - - - - - - 2 346 2 346
Peoria 66 20 1320 16 1056 - - - - S 330 3 264 s 330 3 198 30 1980 23 1518
Peru 108 - - - - 3 324 2 216 - - - - Z - - - 3 324 2 216
Pesotun 7 - - - - S 355 3 213 - - - - - - - - S 355 3 213
Pittafield 66 - - - - 3 198 2 132 - - - - - - - - 3 198 2 132
Pontiac 90 3 270 2 180 4 360 3 270 - - - - - - - - 7 630 S 450
Quincy 96 6 576 4 384 - - - - - - - - - - - - 6 576 4 384
Rockford 174 8 1392 6 1044 - - - - - - - - - - - - 8 1392 6 1044
Rock Island 126 9 1134 7 882 4 504 3 378 - - - - - - - - 13 1638 10 1260
Sterling 136 3 408 2 272 4 S44 3 | 408 - - - - - - - - 7 952 s 680
Wataon 78 - - - - 3 234 2 156 - - - - - - - - 3 234 2 156
TOTAL 354 44093 278 35737 74 8593 50 5955 58 7244 42 5272 76 7857 50 5397 562 67787 420 52361
an [ S ] - - o, —— W e PR PRUSRIY .- . . . - . . o . . . - _i
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Table 4-8
(Continued)
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Table 4-9
1975 Dedicated Data Lines--Circuit Mileages and Monthly Cost

DEDICATED CIRCUIT COST/MONTH
SPRINGFIELD TO: MILES LINES MILES @ $0.19/MI.
.

Albion 132 2 264 $ 50
Alton 68 5 340 65
Anna 167 3 501 95
Aurora 148 3 444 84
Cairo 192 2 384 73
Carbondale 144 6 864 164
Centralia 96 5 480 91
Champaigp. 78 7 546 104
Chicago 174 90 15,660 2,975
Decatur 37 5 185 35
De Kalb 155 1 155 29
Dixon 144 7 1,008 192
Du Quoin 126 2 252 4,788
E, St, Louis 88 9 792 150
Edwardsville 72 4 288 55
Effinghan 76 4 304 58
Elgin 172 6 1,032 196
Elmhurst 170 1 170 32
Galesburg 90 4 360 i 68
Granite City 84 1 84 ' 16
Harrisburg 156 4 624 119
Jacksonville 34 4 136 26
Johnson City 144 1 144 27
Jolice 143 5 715 : 136
Kankakee 132 5 660 j 125
La Salle 110 1 110 ‘ 21
Lincoln 24 4 96 ! 18
Litchtield 46 1 46 9
Macomb 72 3 216 41
Menaxd 132 2 264 50
Moline 124 1 124 24
Ottawa 116 5 580 110
Paris 106 4 424 81
Peoria 66 8 528 100
Pittsfield 66 2 132 25
Pontiac 90 3 270 51
Quincy 96 5 480 91
Rock Island 126 2 252 48
Rockford 174 6 1,044 199
Sterling 136 1 136 26
Waukegan 198 1 198 38

TOTAL 232 31,524 li 5,990

ANNUAL COST (Cost Per Month x 12) $71,880
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Excluding the LEADS and Springfield terminals, then Table 4~9 provides cost
information on 232 terminals located in 42 separate cities including
Springfield. Following the same general costing procedure used for the inter-
city voice network, monthly circuit costs have been calculated. The
multiplier ($.19) is derived from the Telpak per mile rate for data lines,
which is one-fourth the rate for voice lines. Since the average voice line
cost is 76 cents per mile, the average cost for a data line was taken to be

19 cents per mile. Using 19 cents as a base, it is projected that the 232
dedicated data lines will cost 55,990 per month and $71,880 per year.

There is one final voice network requirement that musc be discussed. This

is for dedicated, full~time lines linking all tramsmitters in the Division

of Highways, State Police, and Civil Defense radio networks to central EOCs
in Springfield. Such linkage is mandatory, in SDC's judgement, to provide
emergency back-up communications capability. The arrangement, called a radio
control system, will allow either agency to access any or all radio trans-
mitters in their networks simultaneously and exercise total direction and
control from Springfield. The Division of Highways has put such a system

into operation since publication of Report B.

In essence, voice lines used in this way provide a special system that is
unlike either dial accessed or data networks. Circuit connections are between
predetermined locations, and there is no way to access points off the system.
Nor is there any dialing. Instruments--microphone, telephone set--are
activated by a switch, a key, or simply by being lifted from the hook. These

factors make radio control systems a practical equivalent of "hot line" systems.
Table 4--10 summar izes the emergency line radio control system costs.
The cost of present common carrier voice and data network projected to 1975

are presented in Table 4-11, Projections of toll charges and WATS line costs

are not included. Toll in this case means intrastate long distance calls made
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Table 4~10
1975 Emergency Voice Line Radio Control System Cost

CLVIL
ATRILINE | POLICE | HIGHWAY | DEFENSE | TOTAL | CIRCULT | COST/MONTH
SPRINGFIELD TO: MILES | RADIO, | RADIO RADiO | LINES MILES | @ $0.76/MI.

Albion 132 1 1 132 $ 100
Blue Island 164 1 1 164 125
Cairo 192 1 1 192 146
Carbondale 144 1 1 144 109
Champaign 78 1 1 78 59
Chicago 174 1 1 174 132
Collinsville 78 1 1 78 59
Des Plaines 170 1 1 170 129
Dixon 144 1 1 2 288 219
Du Quoin 126 1 1 126 96
E. St. Louis 88 1 1 88 67
Effingham 76 1 1 76 58
Elgin 172 1 1 2 344 261
Germantown 66 1 1 66 50
Hinsdale 160 1 1 160 122
Joliet 143 1 1 143 109
Kankakee 132 1 1 132 100
Lawrenceville 133 1 1 133 101
Litchfield 46 1 1 46 35
Macomb 72 1 1 72 55
Milan 125 1 1 125 95
Ottawa 116 1 1 116 88
Paris 106 1 1 106 81
Pecatonica 173 1 1 173 131
Pekin ) 54 1 1 54 41
Peoria 66 1 1 66 50
Peru 108 1 1 108 82
Pesotum 71 1 1 71 54
Pittsfield 66 1 1 66 50
Pontiac 90 1 1 90 68
Quincy 96 1 1 96 73
Rock Island 126 1 1 126 96
Sterling 136 1 1 136 103
Swansea 90 1 1 90. 68
Watson 78 1 1 78 59
West Frankfort 138 1 1 138 105
Wheaton 166 1 1 166 126

TOTAL 21 9 9 39 4,611 $3,504

ANNUAL COST (Cost per month X 12) $41,476
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Table 4-11. Present Common Carrier Voice
and Data Network Costs
1 P-1 GRADE I P-10 GRADE
VOICE LINES: CIRCUIT COST* ANNUAL CIRCUIT| COST* ANNUAL
MILES PER MO. COST MILES PER NO. COST
NORMAL TRAFFIC 61,104 1$ 46,439[%557,268 48,9508 37,202 |5446,424
PRIORITY TRAFFIC
STATE POLICE 8,593 6,531 78,372 5,955 4,526 54,312
HIGHWAYS 7,244 5,505 66,060 5,272 4,007 48,084
" MENTAL HEALTH 10,068 7,652 91,824 6,967 5,295 63,540
TOTAL 87,090 66,127] 793,524 67,144 51,030 612,360
DEDICATED DATA LINES
TOTAL 31,524 5,990 71,880 31,524 5,990 71,880
TOTAL VOICE & DATA 118,533 72,117 | 865,404 98,668 57,020 | 684,240
RADIO CONTROL LINES
EMERGENCY POLICE,
HIGHWAY AND
CIVIL DEFENSE
TOTAL 4,611 3,504 41,476 4,611 3,504 42,048
r__
GRAND TOTAL 123,144 |$ 75,621 $906,880 I103,279 $ 60,524 |$726,288

*Cost per month per
circuit mile is:

76¢ for voice lines
19¢ for data lines

State Police (LEADS) $80,000 per year

Springfield terminals excluded
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outside the network--credit card, third-party, or collect long distance calls,
for example. This kind of requirement, and its costs, will always be in addi-
tion to any intercity system. It is also postulated that any future dedicated

network will require some WATS capability.

The reason for excluding projections for WATS costs is that present data make
any future estimates extremely unreliable. Tt was made clear in Report A that
the present intercity system is badly overloaded. On the basis of today's
volume there is no way to measure the volume of excess WATS traffic. Because
of this, there is now more WATS line traffic than there would be in an aug-
mented network guaranteeing at least P-10 grade of service. With a guarantee
of improved service in the augmented network, however, much WATS calling would
be expected to divert to additional dedicated lines projected between major
locations. Furthermore, providing dedicated lines to present low volume
locations should bring about an even greater reduction in the use of the WATS

service.
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ETV Network - Common Carrier

The basic network on which the following cost considerations are based is that
presented in the 1964 Jansky and Bailey (J&B) Report and described earlier
under ETV requirements. This section supplies cost figures for a common

carrier ETV system to meet the requirements posed by the J&B report.

In preparing future cost projections for the common carrier system, certain
adjustments have been made in the J&B network. First of all, repeater stations
are not included, since they have no bearing on the method by which the common
carrier arrives at mileage costs. In any network, the common carrier bases
tariffs on airline miles between terminal points without considering the actual
route of the channels. The only access points on the network are at the 15
broadcast locations and the s=ix university campuses designated as primary

transmission points in the J&B report,

Another departure from the J&B report is that the SDC cost analysis is made
for full color capability in the system. Jansky and Bailey postulated only
black-and-white transmission, although they recommended color as a design goal.
Since no tariff structure now exists for more than one ETV color channel, it
has been necessary to base cost estimates on an adjustment of existing IBT
black-and-white tariff rates. Discussions with IBT representatives indicate
that a 15 percent upward adjustment of the multichannel black-and-white is

a reasonable estimate for a color tariff. Such adjustment produces these

comparative costs:

EXISTING BLACK-AND~WHITE RATE ADJUSTED COLOR RATE
$27.50 first chaanel $31.50 first channel*
12.20 second 14.00 second
12.00 third 14.00 third
10.09 fourth 11.50 fourth
10.00 fifth 11.50 £fifth

*
Present Tariff
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Table 4-12 summarizes cost projections for the common carrier ETV system. The
number of channels between distribution points is the same as preseﬁted in the
J&B study. Monthly costs are derived by multiplying the channel tariff by the
distance in airline miles. Thus, the first color channel between Chicago and
Kankakee costs $31.50 (tariff) x 48 (miles), or $1,512. This procedure
produces monthly charges for all transmission channels in the system, and
these were then totaled to provide total monthly system-wide costs--$70,914.
Annual costs amount to $850,96é, a figure some $50,000 less than arrived at

by Jansky and Bailey.




111
Page 112 blank)

e
\

*SITNOATO 1933TWSUBIL, 031 OFPN1IS xx

sTseg se JITael IgI - peivaloag seiey 107op “ATup SIuFog OTPNIS PUB IIITWSUBIL

8960584 (2T X yauom 1ad 3S0D) IS0D TVINNV
y16°0L & TVIOL 9v9°¢
192t - - (4319 [A%9 L6T°T 8¢ STTTAUTTA®) - pTaTIdutads| ¢ k2
421°¢ - 90§ 919 919 98¢‘T oy oTT@9T3UoR - PTaT38uradg| ¢ 9.1
Lze‘s - - 426 v26 6L0°C 99 prer33urads - eTI0RZ| € 86T
028°1 - - - 09$ 09Z°1 oY OTT39TIUOR —~ TEBWION| ¢ 08
(T4 - - - 90% ¥16 62 TewIoON - BT109d| T 8¢
SL6°2 - - 00L 00L SL5°T 0s ®BTI09d — I103e9135| € 0ST
z6e‘e -_ - 86L 86L 96L°T Ls IojeaI13g - qTEY 3Q| € TLT
LE9 - - - 961 ™y ¥ x»qT®1 20 - q1®8Y 3q| ¢ 82
£€12°¢E - - 95¢ 9L T0L°T %5 o3edTy) - qTeY =2q| € 9T
819°¢ - - 919 919 98€°T vy qTeY °q - 3x0d’dxrg| ¢ €T
9y - - T60°T 260°T LSY°T 8L jxodaaij - PUBTSI }203| € veT
(31887 - -— 086 086 S0z°e 0L puBTSI }20¥ - qUOdBH| € (1) 14
9%¢ - - - 891 8LE 4y ¥ ¥qUODBR — quodeH| ¢ %2
LSE°T - - - 209 SGE‘T 34 fLouny - quodey| g 98
¥E6°S - - 7081 T0E‘T 0£6°C £6 qUOdEH - STTTAUTIABD| € 6.2
L9s°1 - - %9¢ ¥9€ 618 9z STTTAUTTIE) - STTTASpIespd| ¢ 8L
[A A - €TL 898 898 £56°T @9 STTTASPIEMDY - BOXBmRL| ¢ 8%z
598 - - - 992 666 61 3TITA910) -~ ITBPUCQIBD| T 8¢
SYI‘e 66¢ $ 662 %9¢ 99€ 618 97 aTepuoqie) - EOXBRWEL| § 0¢T
(A4S - - %90°T ¥90°T v6€°T 9; evoxRUEL - ASUTQ| € 822
819°¢ - - 919 919 98€°T o4 fouTp - uolsaTIBYD| € [A%%
LEL T - - 9499 249 69y°T 9y uo3safaeyy - OTTIOTIUOH| € 8ET
8TYv°T - - 9g€ 9€€ 964 %2 ofT®dT3uoy - wueqan| ¢ TL
TI1°s - 878 800°T 800°T 897°C TL eURQI) - SdfeAUBN| ¥ 882
8o%‘e ¢ - (419 $ L9 ¢ 29§ TIS‘T ¢ 8y soyeduey - 03edTYD| ¥ 26T
HINOK ITIR dId | ITIR ddd | dTIR dad] JTIN dqd | IT1IR . dqad SITIN STIN SHTIR
¥dd 1Isoo | os*11s Iv | 05118 v | 00°%T$ Iv | 00'%T$ IV | 0S°1E$ IV ANITIIV SINAROZS MOMIAN AU ——,
TVIOL ¢ TANNVHD | ¥ TANNVED] € CIENNVHD| ¢ CTANNVHO | T TANNVHO| HONVISIG .wm

x(G[1om19N KOTTRg PUB AMSUB[) 3S0) WOISAS ALY I9TIIBD UOUMOD

Z1-% °1qeL

Aruitoxt provided by Eic:

E\.



113
(Page 114 blank)

ETV Network - State~Owned Interconnection Network

(6]

SDC also updated the Jansky and Bailey network to take into account the
changes in FCC regulations that affect the network. It was found that the
Jansky and Bailey proposal to operate in the 6-GHz band is now infeasible
since there are insufficient channels available in Illinc<is in this frequency
band. The only frequencies available at this time are in the 12-GHz band,
which is, unfortunately, still somewhat experimental. However, there are sime
instalilations that have been made at this frequency so that there is experience

to draw upon in designing a network.

The principal 12~GHz system now existing in the United States is a 13~hop
system between Dallas and Houston, Texas, providing commercial television
service. The operation of this channel by the Southwest CATV Company* has
proven to be satisfactory in every respect. One drawback of the 12-GHz band
is the requirement that repeater spacing be on the order of 20 miles or less;
otherwise, unacceptable fades, particularly from rain, result. Since this
spacing is much closer than the spacing used by Jansky and Bailey for their
6-GHz system, it has been necessary to add many relay stations to their basic

I1linois network.

Figure 4~5 illustrates the Jansky and Bailey network with the new spacing and
the new repeater stations added toc satisfy the 12-GHz technical requirements.
Most of the repeater stations specified in the Jansky and Bailey report were
not primary channel breakout points, so in the process of redesign, many of
these have been changed to other locations. A secondary purpose specified

by Jansky and Bailey--providing a network connection within reasonable reach
of any local school system in the state--has been preserved, however. In
fact, with the new repeater spacing there are now 70 points of possible

interconnection instead of the 33 in the original Jansky and Bailey network.

*
A subsidiary of Jerrold Electronics Corporation, Philadelphia, Pennsylvania
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The basic TV network shown in Figure 4-5 consists of 70 station locatioms,

each consisting of a 300-foot tower with antenna, a building, a power supply,
and necessary terminal and relay equipment. The type of equipment used
demodulates the signal at each repeater so that all TV channels are accessible
at all repeater points on the system. This type of equipment would normally
not be chosen because of its higher noise characteristics, but the J&B recom~
mended heterodyne repeaters cannot be used where signals originate or terminate.
A video peak-to-peak signal to RMS noise ratio of 54db should still be avail-

able over the longest route of the network.

In SDC's discussions with the FCC it was brought out there there is no precedent
for an application for a private microwave system having the bandwidth require-
ments specified for the Illinois system. Any assignment of that much spectrum
space would have to go before the full Commission for a decision, and would
probably be the subject of public hearings. It could not be made by an
administrative decision. A Commission hearing would take at least six months
and more, probably a year after the first application is made. On the other
hand, the FCC is doing everything that it can to encourage development of the
12-GHz band, and they would welcome an application for a wide bandwidth from
Illinois.* An application in the 12-GHz band would get the kindest possible
treatment by the Commission, because it is interested in developing this area
But since there is no precedent, FCC staff cannot now estimate what the

probability of approval would be.

The State can be a licensee for a microwave system, but its application must
prove the technical need for the bandwidth requested. This does nct mean that
justification for use must be provided. Only the justification for the actual

facilities or bandwidth required must be presented in detail.

*
Interview November 14, 1968 with T. L. Johrson and J. C. McCarter, Federal
Communications Commission.
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One feature of the 12-GHz band is that there is no distinction made as to type
of traffic sent over the microwave system. Educational TV program material can
be intermixed with normal or priority voice or data circuits. Omne thing has
become apparent, hcowever; none of the towers presently owned or existing in the
State can be used for the 12-GHz microwave system. They lack the rigidity
necessary to constrain the angular movement of the antennas within the narrow
limits that must be maintained to prevent deep fading. An antenna twist or

sway of only + 0.2 degree will result in a 10 db loss in signal strength.

There are, at present, seven 12-GHz systems operating in the State. One of
these is operated in Chicago by Concordia College. There is a one-hop system
located a few miles north of Peoria that is operated by the Caterpillar
Corporation. Another one-hop 12-GHz system, near Quincy, is operated by the
Quincy Cable TV Corporation, and a two-hop system is operated by the Danville
CATV Companv near the eastern border of the State, just below Kankakee. A
one-hop east/west link is operated near Urbana by the Pontiac Cable TV
Corporation. Another cable TV corporation operates a 40-mile system running
southeast from Ottawa. All of these systems are short in range and, though
some of them do intersect the pos-ulated Jansky and Bailey network, it is not
likely they would cause interference as there are plenty of frequencies
available in this new 12-GHz band, i.e., frequency assignments should be no

-

problem.

Table 4-13 lists the microwave sites and costs of equipment‘at each location.
Table 4-14 summarizes the costs of the proposed State-owned Educational

Television network.
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Table 4-13

ETV 12-GHz Microwave System~-Sice Locations and Costs

LAND, ¥ 3| MICROWAVE /!
TCOWER, ANTENNAS RADIC

LOCATION BLDG, @ 52,000 EQUIPMENT TOTAL
Ashkum 23,500 4,000 $ 28,900 56,400
*Aurora

*Bogota

Buckley 23,500 4,000 28,900 56,400
Burgess 23,500 4,000 22,200 49,700
Carbondale 23,500 4,000 29,450 56,950
Carlinville 23,500 6,000 44,400 73,900
Champaign 23,500 8,000 42,450 73,950
Charleston 23,500 4,000 22,200 49,700
Chicago 23,500 4,000 27,700 55,200
Clay City 23,500 4,000 22,200 49,700
Congerville 23,500 4,000 14,450 41,950
Decatur 23,500 4,000 22,200 49,700
De Kalb 23,500 6,000 54,900 84,400
Delavan 23,500 4,000 22,200 49,700
Des Plaines 23,500 4,000 22,200 49,700
Dixon 23,500 4,000 22,200 49,700
Dorchester 23,500 4,000 28,900 56. 400
Du Quoin 23,500 4,00N 44,400 71,909
Edwardsville 23,500 4,000 28,900 56,400
*Effingham

Elgin 23,500 4,000 22,200 49,700
Elkhart 23,500 4,000 22,200 49,700
*Fairdale

Freeport 23,500 4,000 22,200 49,700
Goreville 23,500 2,000 11,000 36,500
Greenup 23,500 4,000 22,200 49,700
Hagener 23,500 4,000 22,200 49,700
Haldane 23,500 4,000 22,200 49,700
Illiopolis 23,500 4,000 22,200 49,700
Jacksonville 23,500 4,900 22,200 49,700
Joliet 23,500 4,000 28,900 56,400
Kankakee 23,500 4,000 28,900 56,400
Lincoln 23,500 4,000 22,200 49,700
Lindenwood 23,500 4,000 22,200 49,700
Lorraine 23,500 4,000 14,450 41,950
Macomb 23,500 8,000 32,200 63,700
Metamora 23,500 4,000 22,200 49,700
Milan 23,500 4,000 22,200 49,700
Monticello 23,500 8,000 42,450

73,950
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Table 4-13
(Cont inued)
LAND, MICROWAVE
TOWER, ANTENNAS RADIO

LOCATION BLDG. @ $2,000 EQUIPMENT TOTAL
Monmouth $ 23,500 | § 4,000 $ 22,200 8 49,700
Mt. Vernon 23,500 4,000 22,200 49,700
Myrtle 23,500 4,000 22,200 49,700
Nashville 23,500 4,000 28,900 56,400
*Neoga

Newburg 23,500 4,000 22,200 49,700
Newton 23,500 4,000 22,200 49,700
NIU 23,500 2,000 10,500 36,000
Normal 23,500 4,000 14,450 41,950
Olney 23, 500 4,000 22,200 49,700
Orchardvilie 23,500 4,000 22,200 49,700
Ottawa 23,500 4,000 22,200 49,700
Parnell 23,500 4,000 14,450 41,950
*Pecatonica

Pekin 23,500 4,000 22,200 49,700
Peoria 23,500 6,000 32,700 62,200
Quincy 23,500 2,000 11,000 36,500
Rantoul 23,500 4,000 28,900 56,400
Rock Island 23,500 4,000 22,200 49,700
*Rockford

Rollo 23,500 4,000 22,200 49,700
Rushville 23,500 4,000 22,200 49,700
Scottsville 23,500 4,000 22,200 49,700
Spring Hill 23,500 4,000 22,200 49,700
Springfield 23,500 6,000 44,400 73,900
St. Mary's 23,500 4,000 14,450 41,950
Sterling 23, 500 4,000 22,200 49,700
Streator 23,500 4,000 22,200 49,700
Swan Creek 23,500 4,000 22,200 49,700
Tamaroa 23,500 6,000 52,150 81,650
Thayer 23,500 4,000 22,200 49,700
Toluca 23,500 4,000 22,200 49,700
Trenton 23,500 4,000 28,900 56,400
Tuscola 23,500 4,000 22,200 49,700
Willow Springs 23,500 4,000 28,900 56,400
Wilton Center 23,500 4,000 28,900 56,400
Virgil 23,500 4,000 22,200 49,700
WIU 23,500 2,000 10,500 36,000
*Yorkville

TOTAL $3,734,850

*Cities that would be included in the network
if it were a combined system (ETV and administrative).
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Table 4-14

' Cost Summary for State—Owned ETV Interconnection Network
(12 GHz System)

Equipment and Installation ' $3,734,850

15% Accessories and Spares 27,908
Chicago, Springfield, Carbondale

5% Accessories and Spares 177,440
Balance of Stations -

GRAND TOTAL 3,940,198

INTEREST 5%

Cost of Money - 57 for 15 Years 1,753,787
Amortized to Pzy Off in 15 Years

MAINTENANCE

107% per Year 5,910,300
LOST TAXES ‘

2.5% per Year 835,321

TOTAL 15 YEAR LIFE 12,438,606

ANNUAL COST $829,307
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Administrative Network—State-Owned

A State-owned administrative network is a feasible alternative should Illinois
decide to have no ETV network at all or to contract for such a service with

the common carrier. The major influence behind consideration of a State~
owned administrative system is the stated emergency and priority requirements
of the State Police, the Division of Highways, and the Civil Defense Agency.
There are also operational considerations for the Department of Mental Health,
I1linois' largest noneducational agency. Priority requirements are dealt with
in detall in sections on voice and data requirements, and in the common carrier

augmented voice and data system.

The above agencies have repeatedly and forcefully expressed their desire to

be free of common carrier facilities. The agencies regard such facilities

as too easily vulnerable to vandalism or sabotage and therefore, of question-
able reliability in time of civil emergency or disaster. This point, mentionad
earlier in this section, was expressed unmistakably in a recent study[B]
completed for the Division of Highways. The report noted, "All physical plant
is subject to the effects of weather and natural catastrophic occurrences,
sabotage, and vandalism. The means of minimizing these effects is to limit
the number of plant sites... The use of microwave radio systems minimizes the

number of plant sites. These can be protected to a greater degree econonically."

System Layout

Figure 4~6 shows the basic layout for a State-owned administrative voice and
data network. Since video bandwidths are not involved, the system can be
planned for licensing in the 6-GHz band to take advantage of the better propo-
gation characteristics at that frequency. The biggest advantage is that a
typical hop between microwave repeaters can be stretched to 40 miles from the
20 miles at 12-GHz since path attenuation—-particularly from rain--is much

less at the lower frequency.
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The system comporents have been chosen and costed for a theoretical capacity
of 600 channels but the costs for each leg are only for equipping it to handle
the 1975 requirements. There are 35 stations equipped with mulitplex equip-
ment to originate or terminate channels and another 11 stations that are

simply repeaters.

Spur Lines

The cities listed in Table 4-15 and connected to the microwave system by
broken lines in Figure 4-¢ are not on the main microwave loops, but never-
theless present an operational requirement for full time access to the system.
Because microwave towers in the low-volume corridors would be an unjustifiable
expense-—at least for years to come--these locations arz grafted to the main

system via leased land lines.

In costing these spur interconnections the logic has been to specify either
Telpak A or B circuits, or private lines, whichever is cheaper. TFor a
12-voice channel, the Telpak A rate is $15 per mile, plus a $15 termination
charge at each end of the line. Telpak B charges $20 per mile for a 24-voice
channel, with identical terminatior. charges. An individual, or private line,
costs $3.50 a mile, with $4,50 termination charges at each end. Table 4-15 .
gives $105,924 per year for P-. service and $93,756 for P-10 service as total

charges for interconnecting spur cities to the microwave system.

Microwave Costs

The major cost in a voice and data line microwave network is for multiplex

"equipment. The requirements for multiplex terminations were determined as

follows:

1. Voice line requirements (Table 4-3) and dedicated data
line requirements (Table 4-5) were added together for

total line requirements--Table 4-16,
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Table 4-16

1975 Summary of Voice and Data Line Requirements--

Springfield Traffic Corridors

VOICE AND VOICE AND
DATA LINES DATA LINES
P-1 P-10 P-1 P~10
SPRINGFIELD TO: SPRINGFIELD Tn:
Albion 5 5 Joliet 20 16
Alton 19 14 Kankakee 13 11
Anna 12 8 Lincoln 18 13
Aurora 7 6 Litchfield 9 6
Bloomington 16 13 Macomb 13 8
Blue Island 5 4 Menard 6 4
Cairo 6 5 Ottawa 18 14
Carbondale 28 21 Paris 11 9
Centralia 9 7 Pecatonica 3 3
Champaign 35 30 Peoria 38 31
Chicago 245 228 Peru 4 3
Collinsville 22 16 Pesotum 6 4
Decatur 24 18 Pittsfield 6 5
Des Plaines 7 4 Pontiac 11 9
Dixon 15 13 Quincy 11 9
DuQuoin 10 7 Rock Island 16 13
East St. Louis 19 16 Rockford 14 12
Edwardsville 9 8 Sterling 9 7
Effingham 13 10 Watson 3 2
Elgin 29 23
Galesburg 11 8
Germantown 5 3 TOTAL 816 673
Harrisburg 8 7
Hinsdale 10 7
Jacksonville 18 13
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2. Hub cities with more than one traffic corridor were

totaled by terminating city-~Table 4~17,

3. All data above were compiled into multiplex termination
requirements by adding spur volume on leased lines in
Table 4-18.

Termination requirements, in multiples of 12 channels, were then computed along
with the other factors previously mentioned as cost items. Table 4~19 presents
microwave costs for multiplex terminal locations. Repeater station costs are

outlined in Table 4=20,

Civil Defense Requirements

The microwave system layout includes five Civil Defense Mutual Aid Centers
that are connected to the network by means of leased line spurs. These
centers are located in Lawrenceville, Milan, Perkin, Swansea, and Wheaton

(see Figure 4~6).

There are two additional possibilities if Civil Defense communicationes require

complete freedom from common carrier facilities:
1. Add a microwave spur with a single terminal as follows (sce Figure
4-6):
Albion to Lawrenceville
Rock Island to Milan
Peoria to Pekin
East St. Louls to Swansea

Elgin to Wheaton
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Table 4-17
Voice and Data Termination Requirements for Hub Cities
with Mcre Than One Traffic Corridor

HUB AND VOICE & HUB AND VOICE &
CONNECTING CITIES DATA LINES CONNECTING CITIES DATA LitES
P-1 P-10 P-1 P-10
ALTON TO: o )
Edwardsville 19 15 E. Sggitg;is To: 3 2
Springfield 19 14 Edwardsville 41 35
Total 38 29 Springfield 19 16
AURORA TO: Total 63 53
Chicago 5 3 )
Springfield 7 p EDWARDSVILLE TO:
Total 12 9 Alton 19 15
Carhondale 23 19
BLOOMINGTON TO: Chicago 3 2
Chicago 4 3 E. St, Louis 41 35
Springfield 16 13 Springfield 9 8
Total 20 16 Total 95 7
CARBONDALE TO: ELGIN TO:
Champaign 4 3 Chicago 16 13
Chicago 4 2 Springfield 29 23
Edwardsville 23 19 Total 45 36
Springfield 28 21
P oeal <9 45 JOLIET TO:
Chicago 6 5
CHAMPAIGN TO: Springfield 20 16
Bloomington 6 4 Total 26 21
Carbondale 4 3
Chicago 49 43 KANKAKEE TO:
Danville 6 5 Chicago ? 6
Decatur 7 5 Springfield 13 11
Springfield 35 30 Total 22 17
Total 107 90 MACOMB TO:
. Chicago 3 2
CHICAGO TO:
ALl Cities 150 119 Springfield 13 8
Springfield 245 228 Total 16 10
Total 395 347 PEORIA TO:
. Chicago 4 3
PECATUR 10 Springfield 38 31
mpaign 7 5
Chicago 3 2 Total 42 34
Springfield 24 18 ROCKFORD TO:
Total 34 25 Chicago 8 6
DIXON TO: Springfield 14 12
Chicago 7 5 Total 22 18
Springfield 15 13 SPRINGFIELD TO:
Total 22 18 All Cities 816 673
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Table 4-20

Ldministrative Network--State-Owned Microwave
Repeater Station Locations and Costs™®

REPEATER STATION LOCATIONS REPEATER STATION COSTS
Buckley Land Tower & Building $ 23,500
Carrollton Antenras @ $£2,000 ea. 4,000
Charleston Repeater Equipment 15,200
El Paso Installation (20% of

Equipment) 3,840
Erie I
Marissa TOTAL 46,540
Monica
Olney TOTAL ELEVEN STATIONS $511,940
Pana
Stillwell
Thackeray

*
See summary of total costs in Table 4-21, page 133.
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2. Add a fully redundant, two-way station as follows (See Figure 4-6):

Albion to Lawrenceville to Olney (Albion-Olney link out)

Galesburg to Milan to Rock Island (Galesburg-Rock Island link out)
Bloomington to Perkin to Peoria (Bloomington-Peoria link out)
Marissa to Swansea to E. St. Louis (Marissa-E. St. Louis link out)
Aurora to Wheaton to Elgin (Aurova-Elgin link out)

The primary consideraticn in placing the five lccations on leased lines was

the annual cost analysis as follows:

Proposed Total Leased Lines « « ¢ o o o « . $ 3,732 per year
If Microwave SPUTS « « 5 o o o o o o o o o o $56,272 per year
If Fully Redundant Microwave Stations . . « . $84,796 per year

Local Distribution

The terminating multiplex channels are connected to switching eanizment in the
origination and destination cities by local leased lines. The charge for a
local leased line is $4.50 a mile and $4.50 termination per month at one end.
The connection charges at the other end (the microwave station) have not been

included. (See Introduction--Carterfone Case)

The costs of connecting the voice and data lines into the local telephone

system are $225,828 per year for P-1 service and $187,056 for P-10 service.

Table 4-21 summarizes all the separate costs of the system, including accessories
aad spares. The system is then amortized over a 15-year economic life including
maintenance, interest and lost taxes. For P-~1 service the annual cost to the
State is $1,145,063. For P-10 service, the yearly cost is estimated to be
$1,044,713. Spur leased lines and local terminations add another $331,752 for
P-1 service and $280,812 for P--10 service. The realistic annual cost of the
State-owned administrative system totals at $1,476,815 for P-1 service and
$1,325,525 for P-10 service.
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Table 4-21

Administrative Network Cost Summary--
State~Owned Microwave System

35 Multiplex Terminal Stations
11 Repeater Stations

15% Accessories and Spares
Chicago, Springfield, Carbondale

5% Accessories and Spares
Balance of Statious

GRAND TOTAL

INTEREST 5%

Cost of Money - 5% for 15 Years
Amortized to Pay Off in 15 Years

MAINTENANCE
10% per Year for 15 Years

LGCST TAXES
2,5% per Year for 15 Years

TOTAL 15 YEAR LIFE

ANNUAL COST

Leased Line Cost — Distant Cities

Annual Cost

Leased Line Cost - Local Terminations

Annual Cost

TOTAL ANNUAL COST

P-1

$4,525,855
511,940

5,037,795
226,096

176,524

e rm— e

5,440,415

2,421,535

8,160,630

1,153,367
17,175,947

1,145,063

105,924

225,828

$1.,476,815

P-10

$4,091,266
511,940

4,603,206
195,412

165,022

4,963,640

Eee o ———

2,209,315

7,445,460

1,052,292
15,670,707

1,044,713

93,756

187,056

$1,325,525
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FCombined ETV And Administrative Network - State-Owned Microwave

As stated in the discussion of the State-owned ETV microwave network, there
is no distinction as to type of traffic that may be sent over a 12-GHz
microwave system. Thus it appears feasible to consider such a system for

handling not only administrative but also ETV traffic.

To provide a microwave network capable of meeting the combined ETV and
administrative traffic requirements of the State, the basic ETV network
"has been modified to include terminal locations specified in the highway

is]

microwave system study, done by the Motorola Corporation.

This study specified site requirements for the State Police, the Division

of Highways, and the Civil Defense Agency. Some additional cities were
included in the network because appreciable amounts of administrative traffic
originated at those points. This resulted in four additional relay stations

that are not required for the ETV network by itself. The changes are:

¢ One extra repeater between De Kalb and Freeport was required to

pick up the administrative traffic at Pecatonica and Rockford.

e One extra repeater between Charleston and Olney was required to
plck up the normal traffic and the priority State Police and
Highway circuits at Effingham,
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e Two additional repeaters were added between Elgin and Joliet to
provide the circuit redundancy required by the State Police in

the Chicago area.

One less repeater was required by routing directly from Carlinville to
Springfield, leaving out Nokomis which seemed to have no function other
than that of a repeater, Figure 4-7 displays a network that combines

the ETV and the administreiive functions.

This method of locating repeaters makes it relatively inexpensive to add
additional equipment to the towers, antennas, reflectors, power supplies,

and other common equipment for the purpose of providing voice channel inputs
at these various cities, The cost of providing the additional terminal equip-
ment, multiplexing equipment, and other facilities needed to provide an
administrative network have been costed separately from the basic educational

TV system.

The configuration interconnects all State Police, Highways, Civil Defense,
and Mental Health facilities with some form of dedicated services. In
addition to these priocrity subsystems, the network picks up those cities

that either generate or terminate major traffic volumes (see the Requirements

section for a discussion of major intercity corridors).

Reliability is assured first by path redundancy and second by channel redundancy
on each path. All groups of circuits are divided in two and follow separate
paths through the network to their destinations. If either path is broken by a
failure the remaining one will provide service at a reduced grade of service,
Channel redundancy is provided by installing a spare voice channel for every
one assigned. If an individual voice channel fails the equipment automatically

switches over to its spare and sends an alarm to a maintenance statiom.
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Costs

Several factors enter into the total cost picture for the State-owned combined
microwave network. First, there are the basic microwave network costs. Second,
there are additional costs arising from the need to interconnect spur cities
via leased line to the basic microwave network. Finally, there are costs for
leased lines to connect the microwave terminals to the local telephone system.

Microwave Costs

Table 4-22 summarizes total system costs for land, buildings (including heating,
air conditioning, emergency power, towers), antennas, multiplexers, voice
channels, installation, and related factors. These costs, calculated for P-1
and P-10 service, are based on the unit prices listed in the introductory
portion of this section. Channel requirements are derived from Table 4-3,

which projected 1975 voice line requirements. Multiplex (voice or data) channel
units are sold in increments of 12, and cost an additional $92 per channel for

voice connections for each channel actually used.

Civil Defense Spur Costs

The microwave system layout includes five Civil Defense Mutual Aid Centers
that are connected to the network by means of leased line spurs., These centers

are located in Lawrenceville, Milan, Swansea, West Frankfort, and Wheaton.

There are two additional possibilities if Civil Defense communications require

complete freedom from common carrier facilities:

ERIC

Aruitoxt provided by Eic:
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1. Add a microwave spur with a single terminai as follows:
Olney to Lawrenceville
Rock Island to Milan
Edwardsville to Swansea
Carbondale to West Frankfort

Aurora to Wheaton

2, Add a fully redundant two-way station as follows: .

Carbondale to West Frankfort tc Macedonia to

Barnhill to West Salem to Lawrenceville to Olney.

Link out Mt. Vernon, Orchardville, and Clay City.
Trenton to Swansea to Edwardsville, instead of
linking Trenton to Edwardsville,

Rushville to Timewell to Quincy, instead of
linking Rushville to Macomb.,

Burgess to Milan to Rock Island, instead of
linking Burgess to Rock Island.

Elgin to Wheaton to Aurora, instead of

linking Elgin to Aurora,

The primary consideration in placing the five locations on leased lines was

the annual cost analysis as follows:

Proposed Total leased 1ines « ¢ « « o« o« ¢« o « ¢« P=-1: $ 5,280 per year
P-10: § 4,488 per year
If Microwave SPUTB « o o o & & o o o o ¢ o ¢ o $56,651 per year

If Fully Redundant Microwave Stations . « « o« o $75,879 per year




143

Spur Lines

The cities listed in Table 4~23 and connected to its microwave system by
dotted lines in Figure 4-6 are connected by leased lines. The costing for
the leased lines is the same as done for the State-owned administrative
gsystem, Table 4-23 gives $192,132 per year for P-1 service and $172,632
for P-10 service as total charges for connecting spur cities to the

microwave system.

Local Distribution

A third set of charges stems from the necessity to comnect the terminating multi-
plex channels to the switching equipment in the origination and destination city.
This is accomplished by using leased common carrier lines from the microwave sta-
tion into the nearest State govermment switcher, eilther a Centrex system or PBX,

The rate charged by the common carrier for this local serv re is that charged for
a private, or leased line--$4.50 a mile, plus $4.50 termination at one end. The

connection charges at the microwave station have not been included. (See

Iatroduction--Carterfone case)

In arriving at local terminatien costs for the entire system, it was assumed that
there would always be some State-operated switcher within one mile of the micro-

wave tower. Table 4-24 includes local termination costs for the voice and data
portion of the combined system. These add $214,164 for P-1 service and $177,552

for P~10 service to the annual system costs.
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Land Mobile Radilo

Land mobile radio operations are presented separately. By their nature, they
are State-owned facilities that will remain essentially the same, regardless
of which alternative plan is adopted for the point-to-point telecommunications
network. However, the requirements for point-to-point channels to supplement
and interface with the mobile radio sub-systems were presented as part of the
1975 intercity telephone requirements section and the capability for this

function is provided by the interconnecticn network designs.

There are several differences that set land mobile operations apart from most

State telecommunications activities. To begin with, a major part of the State-
owned mobile radio system is devoted to emergency services. Agencies like the
State Police and the Division of Highways must be able to work with their large

mobile fleets on a rcund-the-clock basis.

Second, the solution to present radio frequency congestion problems involves
State government with other political jurisdictioms, including the Federal
Communications Commission (FCC). Because a shortage of land mobile broadcast
frequencies is trhe most acute issue, the State must depend on the FCC for
relief, The Commission, in turn, must weigh not only State needs, but also

those of local governments, business, and private citizens.

The frequency problem traces to the tremendous growth of land mobile radio in
recent years, a growth that in the words of the FCC, "has presented the nation
with a most serious frequency congestion problem."* All useable allocated
frequencies in the land mobile frequency spectrum are now assigned, and recent
new allocatiras {the 450-470 MHz bands, for example) disappear with startling
epeed. Table 4-25 shows the history of mobile transmitter liicensing since

1950 and the FCC estimates of future licensing through 1975.

*Figures are exclusive of land mobile radio equipment used by
the Federal government.
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TABLE 4-25, PAST AND FUTURE MOBILE TRANSMITTER LICENSING TRENDSIQ]

YEAR TRANSMITTERS*
1950 180,000
1955 520,000
1960 1,300,000
1965 2,280,000
1970 3,500,000
1975 5,200,000
e

Generally speaking, the FCC notes that the land mobile frequencies are "very
badly overcrowded in most major metropolitan areas.'" The Commission goes on
to say that 'communications are not only poor, slow and difficult, but in

nl9]

many cases impossible, because of this overcrowding. Chicago is one of
the regions in which congestion is most acute, while the St. Louis area is

approaching saturation.

Urban Radio Problem

As mentioned earlier (in the Requirements section), all but two State agencies
will have adequate frequency space to conduct their radio operations and
respond to increased requirements projected for 1975. The exceptions to this
case are the State's largest and most extensive radio users--the State Police
and the Division of Highways. These agencies regard the urban congestion
dilemma as the main obstacle in dealing effectively with their future radio
requirements. Both agencies face immediate problems only in the Chicago area.
In Madison-St. Clair Counties adjacent to St. Louis both agencies have access
to enough frequency space to accommodate increased demand over the next

seven years. The State Police plans construction of a new base station at

#*
Figures are exclusive of land mobile radio equipment used by the Federal

government.
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Maryville (St. Clair County) in 1969, and that additional radio capability
will satisfy requirements projected through 1975.

The Chicago area, however, presents an acute and difficult situation for State
radio operations. In its 1967 Report of the Advisory Committee for the Land
Mobile Radio Services, the FCC found that Chicago was one of the two or three
most hezavily saturated urban areas in terms of overloaded land mobile fre-
quencies. One State agency official disclosed to SDC that his organization

now considers Chicago a "closed area" to additional land mobile broadcasting.

This shortage of land mobile frequencies come at a time when future State
radio requirements for the Chicago area are expected to be sizeable. In
Greater Chicago alone, through 1975, this study has forecast a 17 percent
increase for Highways. The coverage area includes Cook, Du Page, Kane, Lake,
McHenry, and Will Counties. As the Statz-~owned radio networks to meet
increased demands in the Chicago area with only those broadcast frequencies
now available to them. The FCC is convinced that "genuine relief, which is
needed immediately, can only be achieved by the allocation of additional

ll[9]

frequency spectrum to these (land mobile) services.

Those charged with the management of state-owned radio systems in Chicago
concur that this is an accurate assessment of the land mobile frequency
situation. They realize keenly that their ability to meet future responsi-
bilities will depend to a large extent on Qhat the FCC does toward assigning
additional frequency space for land mobile use. Many Illinois organizations
took part in the FCC's 1967 study of the land mobile situation. Both the
State Police and the Division of Highways contributed, as did several State
businesses and industrial groups. This broad-based effort is evidence that
the FCC regards 1land mobile frequency relief as an urgent and first priority

task.
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Chicago area police land mobile radio problems came in for close scrutiny in
a July 1968 study completed by the Associated Public-Safety Communicaﬁions
Officers, Inc., (APCO) and the ITT Research Instute of Chicago.niﬂ The study
concentrated on the Chicago Standard Metropolitan Statistical Area and urban
Wisconsin and Indiana counties along Lake Michigan. In surveying police radio
networks in this area, the investigators found spectrum space to be unevenly
utilized, with extremely heavy congestion in some networks and relatively

light traffic in others.

The study also addressed itself to ways that police might use available
technical innovations tc improve utilization of existing frequences. One

such innovation, digital teleprinters in mobile units, was viewed as promising
but still too experimental to be regarded as an adequate short-term solution.
(See Post 1975 section for more extended discusssion of digital techniques.)
The use of computers for command/control functions and car location were

viewed in much the same terms (see Post 1975 section).

The researchers devoted considerable discussion to interservice channel shar-
ing, an approach that has been widely debated as a method for improving
frequency utilization. The idea here is that police might "take over" certain
industrial frequencies when those frequencies are unused by industrial land
mobile services. While acknowledging that such reassignment is technically
feasible, the report noted that police network requirements of priority and
gecurity of messages must be satisfied before any frequency sharing approach
becomes acceptable. This last point, the report noted, will require a "great

deal of work by the services involved."

In view of their findings, the investigators concluded that '"congestion on
police channels is very serious and undoubtedly impairs the effectiveness of
the law enforcement function of police departments in the Lake Michigan
metropolitan area." (Includes State Police operations in the Chicago SMSA.)

The report further made it clear that more spectrum space is required not

O
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just to meet fut..e needs, but to satisfy existing demand on the present
networks. Taking all this into consideration, and looking ahead into the
next decade, APCO concluded that '"'the effective utilization of the existing
spectrum allocation and additional spectrum allocations requires that there
be formal cooperative netwerk arrangemenis based upon the needs of the
departments involved." This means interjurisdietional coordination in
designing existing network patterns or planning coverag. with new frequency

assignments.

UHF Frequencies

The FCC's latest and most definitive statement on the frequency congestion
issue is Docket No. 18261, released July 26, 1968. 1In effect, this Docket
amends FCC regulations to make UHF-TV channels 14 through 20 (470-512 MHz)
available to land mobile services in urban areas. This allocation is a
solution long advocated by the Land Mobile Emergency Relief Committee and

other interested organizations.

The Commission set December 2, 1968 as the deadline for filing concurring or
dissenting opinions on the amendment. These will be weighed and examined
according to established FCC procedures before the Commissioners issue a
final pronouncement on this frequency reassignment. If the amendment carries,
there will still remain such problems as geographical allocations and specific
frequency assignments. The pressure is so intense, however, that these

requirements should be ironed out speedily, perhaps as early as summer, 1969.

Tentatively, Chicago and Northwestern Indiana will share Channels, 16, 17, and
18, while St. Louis will reéeive Channels 14, 15, 16, and 20. Table 4-26
summarizes utilization of this spectrum space and is based on the FCC Docket.
It should be pointed out that, due to adjacent channel interference, there
probably will not be 238 usable frequencies in each channel allotment. This

is a theoretical figure based on bandwidths of 25 kHz beginning 37.5 kHz from
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upper band edge and assuming uniform spacing. When the 450-470 MHz band wac
first assigned in 1950, a similar assignment procedure yielded some 296 total

assignable frequencies in the Chicago area.

The history of the 4Z0-470 MMz allocation provides a good case study of just
how quickly frequency space disappears once it becomes technologically and
economically feasible for land mobile services to use it. Until a few years
ago, mobile equipment for use in this band was unstable and difficult to
maintain at reasonable levels of operating efficiency. As soon as technical
advances ameliorated this problem, the 450-470 MHz frequencies were rapidly

applied for and assigned.

In March 1966, the FCC listed sixty-six 450-470 MHz land mobile frequencies

as unassigned in Chicagu. Within one year only 40 remained unassigned, 16

of which were unusable for normal mobile systems. The remaining 24 frequencies
are expected to be used up rapidly. The nationwide situation is already such

0]

that the FCC says "serious congestion exists in the 450-470 MHz band."

The message in ali this is that State agencies must act promptly to claim
frequency space once it becomes available in the 470-512 MHz bands. The
competition from local government, industry, citizens, cémmon carrietr, and
educational users is vigorous now and promises to get even keener. Therefore,
as soon as the FCC designates Public Safety allocations in the new UHF bands,
both the State Police and the Division of Highways should move quickly to
submit their technical proposals to the appropriate area frequency assignment
committee. This study concludes that the acquisition of new land mobile
frequencies is the only satisfactory alternative open to state government in

meeting its radio requirements to 1975.

This does not mean that State agencies should relinquish their present operat-
ing frequencies. On the contrary, the proposals described below assume that

UHF channels will be used in addition to frequencies already assigned in the
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Public Safety bands. The UHF frequencies, as stated earlier, are regarded as
the solution to the particularly acute frequency congestion situation in
greater Chicago; elsewhere in Illinois, at least through 1973, present
frequency assignments are felt to be adequate to meet requirements. The
concluding portion of this section deals with the post 1975 technical

improvements that may promise more permanent long-term relief.

UHF Frequency Options

Table 4-27 summarizes two options that are open to the State Police and the
Division of Highways in utilizing UHF assignments in Metropolitan Chicago.
Option No. 1 assumes a request for only enough frequency space to maintain
present standards of operating efficiency in the land mobile networks. This
means that the present average ratio of mobiles to base stations would continue
through 1975. For the State Police, this ratio is about 67 vehicles per base:;
for Highways, it is about 126 per base. Of course, many vehicles in the
Division of Highways network may be performing routine maintenance that does
not call for the rapid dispatch turnaround time required by State Police law

enforcement cruisers.

Under Option No. 1, the State Police would request four UHF frequencies out of
the Chicago-Northwestern Indiana allocation. These additional frequencies
would require the construction of one additional base station to provide
coverage for the projected requirement of 46 more mcbile units. The use of
four frequencies on a single-station network will provide increased land
mobile communications capability, since it will allow for separate mobile~
mobile, base-ktase, mobile-base, and base-mobile frequencies. Presently, the
State Police are using two frequencies to provide these services. Since the
operating range in the UHF frequencies is only about five miles for mobiles,
Option No. 1 specifies four new repeater stations as mecessary to achieve

satisfactory coverage.
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The Division of Highways requirements would closely parallel those of the Stafe
Police under Option No. 1. Highways would request four frequencies and con-
struct one new base station that would operate with the same network character-
istlcs as the State Police UHF network. The Division would add two repeater
stations to its present total of eight.

Option No. 2 is a more ambitious program for both agencles, since it reduces
the number of mobile units per base station in an effort to achleve an improved
standard of operating efficiency. For the State Police, this standard 1s the
50 units per base cited by FCC technical committees as a reasonable operational
standard. To accomplish this reduction, the State Police, under Optlion No, 2,
would request eight UHF frequency assignments. Using the same mode of UHF
operation described for Optioﬁ No. 1 (four frequencies per base station), the
State Police could then redistribute their vehicles and obtain a reduced ratio
of mobile units per base statlion. This expanded UHF operation would reguire
the addition of six repeater stations instead of the four cited under Option

No. 1.

For the Division of Highways, Option No. 2 would bringz the Metropolitan
Chicago radio networks into line with mobile-base station ratios in other
districts in the State. Generally, this ratio is about 70-75 vehicles per
transmitter. This standard can be obtained in the Chicago area through the
assignment of six UHF frequencies operating in the same mode as Option No. 1.

Highways would have to construct four repeater stations to realize adequate

coverage with the UHF bands.

Figures 4-8 and 4-9. provide a theoretical placement of UHF base stations and
repeaters under Option Nos. 1 and 2 for Metropélitan Chicago. ‘these figures
are representational and are provided for the convenience of the reader in
visualizing present radio networks augmented by UHF facilities. The drawings
are not intended as engineering work-ups. Such technical considerations as
base station site location and repeater placement are the province of the

respective radio-using agencies.
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Table 4-28 summarizes the costs to the State Police and Division of Highways of
implementing Options 1 and 2 on the UHF frequencies. Under Option No. 1, the
State Police show a total equipment cost of $71,800, with additional mobile
units accounting for $59,800. The Division of Highways costs for Option No. 1
are $81,100, some $74,000 of which is earmarked for vehicles. Tctal cost for
both agencies is $152,900.

Option No. 2 requires an investment of $78,800 on the part of the State Police
and $88,100 by the Division of Highways; this produces a total expenditure of
$166,900. Of that total, $133,900 represents the cost of equipping additional
moblle units needed to meet projected agency requirements in Metropolitan

Chicago.

Post 1975

There have been many technological advances made in the radio field, some of
which would be of great benefit if applied to land-mobile operational networks.
Unfortunately, most of these advances have been developed for the military and
are not yet avajlable for the civilian sector, or have not been approved for
use by the FCC. They offer such great improvement over existing hardware that
theypoint the way to a permanent solution of the crowded spectrum problem.

They also offer greatly improved operational benefits to the user in such areas
as reduced response time, increased operational efficiency, higher data rate,
and greater flexibility. But because none of the improved systems are

expected to become available before 1973, and offer such great improvements
after that time, SDC recommends that the State not make a major investment

in new radio systems during this period but instead wait for the new systems

to become available on the civilian market at reasonable prices. The new
systems will be expensive but government will have to learn to spend a larger
amount on the new devices as they will more than pay for their cost in increased
efficiency. While some operatiorial agencies have tried to keep up with the new

technology, even the most up-to-date ones still spend more than 90 percent of
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their budget on persvnnel and less than 10 percent on communications, com-
puters and other devices for increasing the efficiency of their operations.
The trend of the future will be towards a redress of this imbalance. Those

applications most useful for State land mobile operations are discussed below.

Multiple Frequency Trunking

The main problem is that overcrowding of channels for operational use results
in lengthy delays for high priority messages. A solution must be aimed toward
increasing the probability of obtaining an unused channel when needed.
Multiple frequency trunking offers a solution to the problem of overcrowded
frequency spectrum by getting higher utilization of all assigned frequencies.

This is the principle on which telephone networks operate to provide a high

grade of service (one busy signal per 100 tries) with only 15 to 20 percent
of the trunks that would be necessary to provide service to all subscribers

simul taneously,

The probability of a channel being busy at any instant is directly related

to the total traffic loading on the channel. Where a number of users must

use a single channel the probability that the channel will not be available
when needed is directly proportional to the loading. As the number of channels
that are available to the group of users increases, the probability of no
channels being available when needed goes down, even though the average load
per channel remains the same as the load on the single channel, The dramatic
increases that may be expected in channel availability when addifional

channels are made available to common users is illustrated below.
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Pyobability of No Channel Available[3]

System

Traffic Single Two Four

Loading Channel Channels Channels
30% 30% 147 3%
407 40% 23% 9%
50% ' 50% , 33% 17%
60% 60% 457 297%
80% 80% 717% 60%

Exactly the same principle applies to a radio network where common channels
are made available to a number of users. The hardware required is much more
complex than present day mobile equipment and is expected to be from 1.5 to 3

[3]

times as costly. The key to the operational system is an automatic channel
selector that selects an unused channel for transmission automatically and
without effort on the part of the user. The AT&T mobile dial telephone system
is an example of a multiple channel random access system that is in operation

today.

Many aspects of the Random Access Discrete Address (RADA)* Communication

System, planned for the U, S. Army, are ideal for a multiple frequency trunk-
ing system suitable for the police and highway nets of the State. RADA, which is
presently scheduled for implementation by ground combat forces in FY 1976, is

an automatic dial radio system for use by an army division. It operates in

the 350 to 400 MHz government band with a basic channel bandwidth of 50 kHz.

It will provide for 2,000 users per division and can handle 400 simultaneous
calls. The channels will accommodate voice and teleprinter. Mobile units

may call each other directly or will be automatically relayed through retrans-—
mission units (repezters) to the called party. The average time to establish

a call is 8.3 seconds (63 percent of the calls are established directly in an

*
Under development by Martin Marietta Corporation, Orlando, Florida.
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average time of 1.9 seconds). Calls relayed through retransmission units
average 20.7 seconds. RADA has busy override and conference features and

affords a measure of privacy comparable to that of wire telephone channels.

RADA may well be the prototype of all multiple channel random access systems
of the future although a civilian version of RADA could omit many of the
special features required by the military. No cost estimates for such
civilian systems are available now, although it is believed the system will

be expensive when it does become available.

The¢ e are limitations te multiple channel trunking other than technological.
In answer to SDC's request for an informal FCC policy statement on assigning
frequencies for multiple use, the response was that a major overhaul of the
policies that FCC uses in allocating frequencies will have to be made before
such assignments are possible. It was the unofficial opinion of the FCC
informant that such a major change would not be made until the frequency
situation became far worse than it is today and that when such a change was
made, it would take up to ten years to make the changeover.* The indications
are therefore, that this solution to the frequency congestion will not be

available until well beyond 1975.

Digital Communications Techniques

Vehicular teleprinter offers a means of increasing the information flow in
operational networks, particularly from the base station to the mobile units.
Teleprinters are particularly attractive from a technical standpoint since they
have a very small bandwidth requirement and can be piggybacked onto an exist-
ing voice channel. A 300 Hz bandwidth is enough to operate prototype models

of proposed equipment, and this bandwidth can be taken out of the several

thousand Hz bandwidth assigned to a voice radio channel with negligible loss

*
Source: Duncan Peters, Industrial Radio Branch, FCC.
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of voice intelligibility. Since it can thus be sent over a voice channel
without affecting the spoken message, it in effect provides an extra channel
to all mobile units without requiring any more frequéncy spectrum space than

is presently used for the voice alone.

Properly used it can add greatly to the effectiveness of the communication
link. Lower priority traffic such as up-dated stolen car lists can be sent
simultaneously with higher-pricrity operational messages, and a hard copy is
available without effort on the part of the mobile crew. Messages can be sent
while the mobile unit is unoccupied or in motion and the hard copy is partic-
ularly effective in high ambient acoustical noise situations where voice

reception from a loudspeaker is difficult.

Though still.in the R&D stage of development, prototype units have been field
tested under simulated operational conditions.* TheAprototype printer was
compact in size, measuring 8 inches wide, 6 inches high, and 10 inches deep.
It was a nonmechanical device designed for a vibration and shock eﬁvironment
so did not require shock mounting. Ultimately, with the development of a two-
way teleprinter capability the mobile unit in the field could make direct
inquiries into the central computerized data bank for information on police

or highway matters without requiring a manual relay through the dispatcher.

This capability would also improve the traffic load on the voice channel.

Some form of teleprinter eqﬁipment will probably become available before 1975,
so the State should determine if the added capability is worth the cost and
if the teleprinter equipment will be compatible with the present radio equip-
ment. As no operational equipments are presently available, the question

cannot be answered in advance.

Tests vere conducted in January 1967 by the Codamite Division of the Pacific
Ordnance and Electronics Company in Anaheim, California, and in February 1967,
in cooperation with the General Electric Company Communications Department at
Lynchburg, Virginia.
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Car Location Systems

A system for keeplng headquarters continuously informed of the geographical
location of all cars is also recognized to be an important link in any improved
command/control capability. This need has been formally recognized by the
Science and Technology Task Force of the President's Commission on Law
Enforcement and the Administration of Justice. The ultimate objective of such
a system is to optimze the selection of the "best'" unit to respond to a crime
report in terms of the shortest response time. The task force produced a
design concept for such a system that will require millions of dollars and
several years to develop. There are other systems under development, includ-
ing one at SDC, but not enough is presently known of the prospective benefits
and costs to make a judgment at this time on whether the State Police or
Highway Division should acquire this capability. It is certainly a cap: bility
that these state agencies might want to obtain when they become generally
available and reasonable in cost. However, they will make an additional demand
on the radio spectrum. Their bandwidth (and cost) will be related to the
accuracy and precision required for an optimized command control system and

may vary from area to area if the basic requirements differ. Uncertainties

in this requirement seem to have delayed pclice commitmenis to major changes

in their communications systems.

O
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A "Minimum Cost" Microwave Approach to Intercity Service
P y

distorically, private microwave systems have been installed in only three
sets of circumstances: (A) When terrain or other conditions make other
techniques impractical so microwave must be used regardless of cost, (B)
When the user believes that his requirements for close control of his com-
munications channels are more important than a possible cost penalty, and
(C) When the route length and circuit density actually make a microwave
systers cheaper than other techniques. Illinois does not have terrain or
weather bad enough to make (A) apply, and some consideration is given to
(B) in Parts Five and Six of this Report, but (C) had to be investigated

as a possible approach for the state to pursue.

As a general rule, private microwave costs become more favorable when compared
to common carrier tariffs as the mileages and circuit quantities increase.

Most of the microwave costs are at the originating and terminating ends

because of the multiplexing equipment required there, so the longer the route,
the lower the cost per mile. Common carrier tariffs are almosf always on a cost-
per-mile basis with no discount for distance., Both private microwave and common
carriers have "discounts" for circuit quantity, however. The cost per channel
of multiplex equipment decreases as the channel count increases and the '
common carrier tariffs offer the Telpak bulk service rate for large groups

of channels, In addition, the GSA Telpak being used in parts -of Illinois

offers an even cheaper bulk rate.

These interacting factors make it extremely difficult to develop a parametric
cost model that will say "If the product of mileage times circuit quantity

is greater than X, then the microwave is cheaper." To test the economics

of choice in Ililinois, the most promising route segment from the s _.dpoint
of both reasonably long mileage and large number of circuits was costed for

both microwave and common carrier tariffs,

ERIC
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Tables 4-29 and 4-30 show an annual cost for State-owned microwave for the
high density traffic from Springfield to Chicago to be $230,131 for P-1 service
and $222,303 for P-10 service. The common carrier Telpak D cost is $180,360

annually for P-1 service and $176,000 for P-10 service. The state-owned
microwave cost is therefore 28 percent higher annually for P-1 service and

26 percent higher for P~-10 service.

Since the private system cannot compete economically with the common carrier
under the best set of route conditions, it would be even worse for other parts
of the State. The idea of designing a "minimum cost" microwave system was

therefore discarded as a reasonable alternative.
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Table 4-30

Cost Comparison--State-Owned Microwave vs. Commor Carrier Telpak

High Density Voice and Data Traffic Between

Springfield and Chicago~-1975

P-1 P-10
STATE-OWNED MICROWAVE :
Equipment Cost from Table 4-29 $ 752,800 $ 731,166
15% Accessories and Spares 84,996 81,750
5% Accessories and Spares
Balance of Sites 9,308 9,308
TOTAL $ 847,104 $ 822,224
Interest 5% 377,031 365,971
Maintenance 107 1,270,650 1,233,330
Lost Taxes 2.5% 179,586 174,311
Total 15 Year Life Cost $2,674,371 $2,595,836
b ] - -
Annual Cost 178,291 173,055
Leased Line-Local Terminations
Annual Cost 51,840 49,248
TOTAL ANNUAL COST $ 230,131 $ 222,303
. — — e ]
TELPAK D - IBT TARIFF
($45.00 per Airline Mile, $15.00
Termination Charge at each end--
Capacity 240 Lines)
240 Lines--P-1 (174 Miles)
Mileage (Annual) $ 93,960
Termination Charges (Annual) 86,400
228 Lines——-P-10 (174 Miles)
Mileage (Annual) $ 93,960
Termination Charges (Annual) 82,080
TOTAL ANNUAL COST $ 180,360 $ 176,040
e — e
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Communication Satellites

A communication satellite has the potential to provide highly reliable and
economlic transmission and/or relay of electromagnetic radiation across great
distances, Thus, the communication satellite must be considered a competitor
to ground-based facilities for long distance point-~to-point communications.
This section considers the technical and economic feasibility of utilizing the
communication satellite to meet the State's needs for point-to-point telecom-

munications,

Technical Aspects

Communication satellites can be of the active or passive type, placed in
controlled or random orbits. Controlled orbits are generally synchronized
by velocity control to place the satellite over a given point on the earth
at regular times each day., When the orbital period (time in hours for ome
orbit) of a controlled satellite is made equal to the time required for the
earth to make one revolution (approximately 24 hours), the satellite can be

made to remain stationary over any point on the earth's equator,

The simplest type of communication satellite 1s a passive reflector. Electro-
magnetic signals from a transmitter at one earth terminal are beamed at the
satellite, which reflects them to earcth terminals. Since technology considera-
tions limit the size and shape of the reflector, this type of relay is usable
only wifh powerful transmitters and large receiving antennas and the satellite

is suitable only for point-to-point service.

The active satellite is one containing transmitting and receiving equipment and
can function as: (1) a point-to-point relay, (2) a direct broadcasting point,

(3) a point-to-mobile relay, and (4) a mobile-to-mobile relay.
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The dominant characteristic for the use of satellites for communications is
the field of view of the earth's surface from the satellite, A 24-hour
synchronous satellite "sees" nearly one-half of the earth's surface all the
time. Within this field of view, the satellite is capable of providing reli-
able transmission or relay by line-of-sight using the frequency spectrum above

100 MHz.

Applications

For commercial communications use, only the so-called active stationary
satellite (the 24-hour synchronous satellite with an on-board transmitter) is
of practical value, This type of satellite can be used for both the networking

and the distribution of electromagnetic radiation.

The network function is achieved by using the satellite as a relay in the same
manner as a microwave repeater. A signal from a ground statien is received by
the satellite, amplified to a power of several watts, shifted to é different
frequency and retransmitted back to earth. A single 24~hour synchronous
satellite is capable of relaying_one or more channels of electromagnetic

radiation to very nearly hemispherical coverage of the earth.

The distribution of electromagnetic radiation is achieved via satellite by

using an on-board transmitter and antenna. Functionally, the direct transmitting
satellite would receive signals from one or more master ground stations, and the
signals would be amplified, shifted in frequency, and directed by satellite
antenna toward the desired regions of the earth. The signals transmitted by the
satellite would be received by locally installed antennas in the same manner as

signals from conventional earth-based broadcast statiomns.

Functionally, communication satellites cannot do anything that cannot be done
in more traditional ways. However, they make it possible to span long dis-—

tances at very low costs and therefore change the economics of long-distance
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communications. With communication satellites the cost of point-to-point
communications is essentially independent of distance; it costs just as much to

communicate with someone ten miles away as it does to communicate 10,000 miles.

Advantages and Limitations

The most obvious advantage of the communication satellite is its field of view.
This field of view: (1) allows the use of frequencies above 100 MHz for long-
distance communications, (2) greatly reduces the number of repeaters required
for point-to-point networking, (3) eliminates many of the interference problems
of ground-based broadcasting antennas, (4) allows communication with points
difficult to reach by conventional cable or microwave techniques, and (5)

provides a communication link whose cost tends to be independent of distance.

Satellite transmitter power and antenna size are factors that must be manipu-
lated within the satellite weight constraints. These two factors, likewise,
directly affect the size of the required ground-baszd receiving antenna, as
well as the sensitivity of the receiver. Current satellite relays employ
ground stations costing over $100,000 each. Direct broadcasting via satellite
is limited by the allowable costs of the home receiving stations. Due to the
large number of home receivers involved, it is desirable that receiver and
receiving antenna costs be kept under $200. To achiave this, the satellite
transmitter would have to be capable of putting out about one kilowatt, an
output that is not now practical, although several approaches to this

capabilify are under development,.

A related problem is that the field of view is too large, thus wasting power.
Coverage possible with satellites greatly exceeds what is needed to meet pro-
jected requirements within the boundaries of Illinois. To concentrate this
coverage for maximum effectiveness in the state, considerable work remains to
be done in designing satellite antennas and power supplies. While the aero-
space industry is recording many advances in these areas, the state-of-the-art

is a long way from overcoming these obstacles.
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An additional limitation of the 24-hour synchronous satellite is the time
required for a signal to travel from the transmitting station to the satellite
and back to a receiving station. This time is 0.26 seconds or about eight
times that incurred in a submarine cable between New York and London. 1In a
real-time two-way telephone connection, where the satellite is used to relay
messages in both directions, th¢ cho affect produced by the delay time tends
to limit free conversation and exchange. Because of the difficulty of control-
ling echo, it is current practice to limit satellite relayed telephone
connections to one direction and to use terrestrial transmission facilities

for the return direction. For one~way communications and non-real time com-

munications this aspect of satellites is not a problem.

Other limitations of communication satellites are:

] Communication satellites create substantial frequency

interference problems due to their large field of view.

® Present frequency allocations for satellite usage are:
the 3700 to 4200 MHz for earth-to-satellite transmissions,
and 5925 to 6425 MHz for satellite-to-earth transmission.
These frequency bands are not compatible with direct tele-
vision broadcasting in the United States. Special receiving

sets or converters would be required for this type of source.

Satellite Communication Applications to Illinois

Theoretically, it appears possible to meet all of Illinois telecommunication
requirements--except local telephone service--through the use of a communica-
tion satellite system. Such a system would require one or more multiple

channel satellites capable of functioning as both a relay and a broadcasting
transmitter with the capability of being concurrently utilized by many ground

stations.

O
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While communication satellite technology has advanced considerably over the
past five years, satellites with the capability to meet the above requirements
do not yet exist. In addition, the frequency allocation and conversion prob-
lems associated with such a large system plus the investment required for a

large number of ground stations make such a system economically unrealistic.

One area of potential application of communication satellites to meet a tele-
communication need for Illinois is in the transmission and/or distribution of
educational television. Current educational television requirements have
established the need for a Statewide multiple channel network. This network
consists of approximately 5,000 channel miles of surface microwave or cable
installations. The feasibility of utilizing a communication satellite system
to meet the State Educational Television requirements are presented in the

remainder of this subsection.

ETV Satellite Relay

The proposed Illineis microwave ETV network connects a total of 15 ETV broad-
casting sites and covers a distance of about 1500 wiles, The use of a relay
satellite as a four-channel interconnection for all of Illinois ETV broadcast-
ing stations could replace all of the microwave repeaters. A combination
receiving and transmitting ground station would be required at a minimum of
six State Universities where ETV broadcasting stations are located. These are:

Northern Illinois University at De Kalb

Western Illinois University at Macomb

Illinois State University at Normal

University of Illinois at Urbana

Eastern Illinois University at Charleston

Southern Tllinois University at Carbondale
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The 15 ETV broadcasting sites would require ground receiving capability only.

The annual amortized costs (neglecting cost-of-money) of a four-channel
synchronous satellite relay system, having a ten—-year life and capable of
limiting its coverage to slightly more than 15° of longitude (roughly one

time zone), are estimated to be $4.2 million. This figure i1s based upon the

following:

Initial or Annual Cost 10-Year Cost
Requirement (%) ($)
Three satellite launches 12,5 million each 37.5 million
{expected life per
satellite--3-to-5 years)
Construction, operation, 30,000 per annum ea. 4,5 million
and maintenance of 15
ground stations
TOTAL o $42,0 million

ETV Direct Broadcasting Satellite

In a direct broadcasting satellite ETV system, television signals would be
transmitted to the satellite from one or more master ground stations. After
arriving at the satellite the signals would be amplified, shifted in frequency,
and directed by satellite antenna back to the earth where they would be received
and viewed in homes and schools. Ideally, conventional home TV receivers should
be used, but this would require substantial receiver modification and changes

in current FCC frequency allocation policies. Consequently, it is likely that
special receivers will limit the initial use of the satellite system to an

instructional television function.
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The most significant cost components of a direct broadcasting television system
are the master ground statlons, satellite development, launch operations and

ground receiving facilities.

Aerospace companies contacted indicated that the cost of special recelvers to
be used with a direct broadcasting satellite system would approach $1,500 even
when produced in mass quantity. These same companies indicated that the cost
of developing and launching a four-channel direct broadcasting satellite would
range from 40 to 160 million dollars. Such a satellite could weigh as little

as 1,000 pounds or as much as 4,000 pounds.

The total costs of a four-channel direct broadcasting satellite system, having
a ten-year life, with six master ground stations and serving 10,000 receivers,
is estimated at 2 minimum of $136.8 million. This figure consists of $120
million for sateliite development and launch, $1.8 million for master ground
stations, and $15 million for receivers. The cost of receiver maintenance is
not included. The value of 10;000 receivers is conservative for Illinois.
Within the state are 3,650 elementary schools, 345 jumior high schools, and
811 high schools. Allowing only two TV receivers for each of these schools
requires a total of 9,612 sets. This does not include the sets required for

junior and senior colleges.

Conclusions

While it is technically possible to use satellites for ETV networking and
distribution in Illinois, it is not economical to do so. Ground-based
facilities such as microwave and coaxial cable are substantially lower in

cost than current satellite systems. It appears that satellites will only
become economical when R&D costs are reduced sufficiently to allow substantial
reduction in launching costs. It is recommended that ground~based facilities

be utilized to meet the state ETV requirements through 1975.
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Community Antenna Television (CATV)

The Statewide microwave educational television networks discussed in this
report provide ftor broadcast coverage via 16 ETV broadcasting stations. The
locations of these stations are such that the total state is covered by at
least one ETV channel. In addition to the broadcast coverage, a design goal
stated by the Superintendent of Public Instruction is to eventually have multi-
channel distribution "off-net" to every school in the state. This may be

done in different ways for different parts of the State but the most likely
techniques will be Instructional Television Fixed Service (ITFS), leased lines
from the common carriers, or Community Antenna Television (CATV). An

economic comparison for choice in each community will have to be done when

the requirements for each community are defined. The Jansky and Bailey study
contains an excellent parametric cost analysis of the various techniques for
local distribution on pages 78 to 91 but, as with all costs, they change with
time and should be updated before being used. This is especially true in some
special pricings being offered by CATV operators for carrying educational

materials.

To date, the CATV industry has been cooperative with, and interested in, the
educational aspects of television. In Report A of this study, it was indicated
that 18 CATV systems in Illinois currently carry one or more ETV signals. 1In
Report B, it was indicated that ''certain special interest groups are bringing
pressure to bear on the FCC to require cable operators to provide free distri-
bution to schools within the CATV service area." The State should follow closely
all FCC actions relating to CATV systems for local distribution of educational

materials.

This Report has investigated CATV for still another application in the State's

distribution network, i.e., could use be made of existing CATV systems to take

the place of proposed microwave route segments. Table 4-31 shows that Illinois
now has 38 CATV systems in operation--representing a sizeable investment on

the part of private industry--and it was felt that the State should take
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Table 4-31

Community Antenna Systems in Illinois (1968)

Beardstown Morris

Belvidere Mt. Vernon ‘

Centralia Newton

Charleston Olney

Danville Ottawa - Marseilles, Naplate
DeKalb - Sycamore Paris

Dwight Peru - LaSalle, Mendota, Oglesby,

Spring Valley
Ef fingham - Teutopolis

Pontiac
Fairbury

Robinson
Fairfield

Rochelle
Flora

Salem
Galena

Springfield - Grandview, Jerome,
Grand Ridge Rochester, Leland Grove,
Souther:. View

Hanover

Streator - Bruce Twp., Eagle Twp.,
Hoopeston Ottor Creek Twp., Reading Twp.
Jacksonville - South Jacksonville Taylorville
Joliet Vandalia
Kankakee Watseka
Ma comb Westville - Belgium, Central Park,

Hegoler, Home Gardens, Tilton

Mat toon

Keokuk, Iowa - Hamilton, Illinois

Source: Television Factbook
Television Digest, Inc.
Washington, D. C.
1968~1969 Edition/No. 38




181

advantage of these facilities wherever possible. Unfortunately, this approach is

not very promising because of the nature of CATV operations.

First, in order to replace a route segment, a CATV system would have to lie
approximately along the proposed microwave route for at least 20 miles, the
length of one microwave hop. But CATIV is essentially an "area" coverage,
not a ''distance" coverage because it serves a small community in a roughly
circular pattern. Only a few of the existing systems meet this location and
length requirement or are close enough to another one going in the proper

direction to consider tying them together.

Second, the cost of the expensive multiplexing equipment for any voice and
data channels originating or terminating in that community would still be

necessary so not all of the costs of that route segment would be saved.

Third, the CATV operator would have to expand his system's capability to
handle the State's additional load. His charge for this may be roughly the

same as for the State's alternative ways of covering that same distance.

Fourth, the CATV operator must be licensed as a Miscellaneous Common Carrier
in competition with the local telephone company or he cannot carry signals

"for hire.”

Fifth, CATV systems are independent and (so far) unregulated business. They
do not have any required standards for grade of service or reliability so
the State would have to expect non~uniform technical performance on those

route segments.

Sixth, the State would have a large hidden--but real--cost of negotiating
contracts with individual operators and modifying them as the network's
circuit requirements change. In addition, the CATV systems, being private

business, are subject to sale, merger, or other changes, so the State might
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have to renegotiate with the new owners, subsidize a money-losing business to
keep it going, or replace that segment with its own microwave link like the rest

of the system.

Any of these six reasons, particularly the reliability and technical quality
ones, would cause a system designer to hesitate before including CATV in plans
for the interconnection network. Taken together they make the approach
impractical. CATV was therefore discarded as a reasonable alternative for

the State to fursue
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PART FIVE: COST EFFECTIVENESS ANALYSIS

In this part of the report, the networks that were detailed and costed in Part
Four are assembled into seven basic alternative systems that have approximately
equal capability for interconnecting the pfoposed UHF broadcast stations and
meeting the other telecommunications requirements of the State. (For total

system costs see page 205). The interconnection alternatives are:

e POTS commoun carrier administrative network with

State~owned ETV microwave network.

® POTS common carrier administrative network with

leased ETV microwave network.

@ POTS common carrier administrative network with

common carrier ETV network.

e State-owned combined administrative and ETV microwave network.

¢ Leased combined administrative and ETV microwave network.

° State-owned administrative microwave network with common carrier
ETV network.

® Leased administrative microwave network with common carrier ETV
network.

COST . EFFECTIVENESS CRITERIA
A cost effectiveness criterion specifies the relation between a measure of
effectiveness and a measure of cost, the use of which will result in an
indication of preference among the alternatives. The effectiveness measure
should express the extent to which the alternative plans under study satisfy
the system objectives. The cost measure should be consistent among alterna-

t:ives.[:4.'l The most widely used criteria for selecting the preferred




184

alternatives in Department of Defense (DOD) cost effectiveness studies are:

(1) an equal cost form of analysis which assumes a fixed budget and determines
which alternative yields the greatest effectiveness for a given expenditure, and
(2} an equal performance form of analysis where the required capability is

specified and the alternatives to achieve this capability are compared on

the basis of least cost.

When it is not feasible to structure the analysis in either of the above forms,

a comparison of incremental effectiveness associated with the incremental

increases in the resources required can be made.

The measures of performance used in this study for validating the alternatives

are:

] they must provide P-1 grade of service on the administrative
voice network. (An alternative P-10 grade of service is also

costed and compared.)

® they must meet the priority requirements for the reliable, .
secure, exclusive-use circuits needed by the State Police,

Highways, Mental Health, and Civil Defense agencies.

® they must provide for adequate interconnection of the 15 VHF and UHF ETV
transmitter sites with the six State University campus programming centers,

and provide the specified number of color TV chanmnels.

DESIGN ADEQUACY

The alternative plans have been selected to approximately meet the operational
requirements. Each configuration has been designed to satisfy system objectives

as closely as possible within its unique limitations. While the configurations
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do differ from each other in some measures of performance, they can all be
cousidered to generally meet the operational requirements. This tends to

weight the analysis toward number two of the preference criteria, where the
required capability is specified and alternatives are compared on the basis

of least cost.

A grade of service of P-1 was chosen as the basic effectiveness criterion for
the administrative network so that all systems could be compared to the common
carrier network which offers P-1 service. From an economic point of view,
however, SDC had previously recommended that the State probably could live
quite well with a P-10 grade of service (Report A, p. 184) on its long distance
trunks. For this reason, the administrative networks have been designed and
costed for a P-10 grade of service to determine if the economic savings of

using this lesser service is worthwhile.

ALTERNATIVE SYSTEM DESCRIPTIONS

The seven basic alternative systems discussed in this section were established
by considering all possible combinations of ownership of the two subsystems
(i.e., an ETV network and an administrative network), which together, constitute
a total State telecommunication system. Since each subsystem has the possi-
bility of being owned by: (1) a common carrier; (2) the State; or (3) a
leasing agency, a total of nine basic alternative systems were possible. Two
of thesé possibilities (1) a leased ETV network with a State-owned adminis-
trative network and (2) a State-owned ETV network with a leased administrative
network were not costed as the two networks share common hardware to the
extent that costs cannot be separated. This means that the financial option
(purchase or lease) most suitable for the State must be applied to both

networks.
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Before presenting a discussion on the comparative aspects of the seven basic
alternative systems analyzed, a brief recapitulation of each system and its

costing will be given.

POTS Common Carrier Administrative Network with Common Carrier ETV Network

This plan utilizes the common carriers within the State to provide all tele-
communication facilities and services except for land mobile radio operations

and civil defense radio backup.

EIV requirements are met by the common carrier network described in Part
Four which interconnects the 15 broadcasting station sites and the six
university campuses. The estimated annual costs for the ETV portion of

the configuration is $850,968.

The Administrative requirements are met by a POTS network based on augmenting
the present intercity common carrier services and facilities to meet 1975
requirements. It has been assumed that the State will employ management
procedures for controlling the unauthorized and uneconomical use of both
facilities and services. The annual system costs for all agency normal and!
priority traffic, excluding data and a special warning system, is estimated
to be $793,000 for P-1 service and 5612,000 for P-10 service. Data trans-
mission costs for 232 dedicated data lines which exclude the LEADS and
Springfield terminals have been estimated at $71,880 per year and the cost
of special systems to link all State Police and Civil Defense radio trans-
mitters to the EOC's in Springfield is estimated at $42,000 per year.

For P-1 service the administrative portion of this configuration will cost

$906,880 per year. For P-10 service the costs will be $725,880 per year.

O
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Combining the two network costs, the estimated annual costs for a total

common carrier system are estimated to be

for P-1 service $1,757,848
and for P-10 service $1,576,848

POTS Common Carrier Administrative Network with

State~owned ETV Microwave Network

This plan utilizes the common carrier POTS network to meet all routine
and priority telecommunication requirements except that performed by radio,
ETV requirements are satisfied through a State-owned and maintained microwave

network.

The administrative network is the same as in the previous plan, the costs for

P-1 and P-10 services are $906,880 and $725,880 per year respectively.

The State-owned ETV microwave network is that presented in Figure 4-5, Part
Four. This network is a 12-GHz system consisting of 72 station locations,

each having a 300~foot tower with antenna and a service building with associated
equipment. The cost of this network based on an amortization period of 15 years
is estimated to be $829,307 per year.

The total yearly costs of this configuration, both ETV and administrative, are

for P-1 service . $1,736,187
and for P-10 service $1,555,187

POTS Common Carrier Administrative Network with

Leased ETV Microwave Network

This plan consists of a leased 12~GHZ ETV microwave network identical to the
State-owned network of the previous plan (Figure 4-5), and a common carrier
POTS administrative network also the same as the previous plan. The configu-
ration is physically identical to the previously discussed configuration; only
the method of financing the installation and maintenance of the microwave

network is different.
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The annual cost of leasing the 12-GHz ETV microwave network (taken as 22
percent of the installed cost of the network) is estimated to be $821,667. The

POTS common carrier administrative network costs remain at

for P-1 service $906,880 per year
and for P-10 service $725,880 per year

Total configuration costs are

for P-1 service $§1,728,547 per year
and for P-10 service $1,547,547 per year

State-owned Administrative Microwave Network with

vommon Carrier ETV Network

This plan consists of a State-owned 6-GHz microwave network for administrative

and operational traffic and a common carrier supplied ETV network.

The administrative microwave network is that shown in Figure 4-6 in Part Four.
.he network was designed to include all major intercity normal traffic
corridors plus the priority traffic requirements of the State Police, Civil
Defense, Department of Highways, and Department of Mental Health. The cost of
this administrative microwave network, including that required to provide spurs
and terminals for connections to the local common carrier services are:
$1,476,815 per year for P-1 service and $1,325,525 per year for P-10

service.

The State's ETV requirements are met through the common carrier distribution
network described in Part Four and specified in the first plan described above.

The estimated annual costs for this ETV network are $850,968 per year.

Total annual costs of this configuration where ETV requirements are prnvided by
a common carrier anc¢ the administrative traffic is wvia a State-owned microwave
network are:

for P-1 service $2,327,783

and for P-10 service $2,176,493
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Leased Administrative Microwave Network with

Common Carrier ETV Network

This plan is physically identical to the prrevious plan except the State would

lease the 6-GHz administrative microwave network rather than own it.

As before, leasing costs are estimated to be 22 percent of initial equipment
and installation costs. To this is added the cost of common carrier spurs and
terminals making the annual costs to the State of this administrative microwave
network for P-1 service equal to $1,440,067. The annual costs for P-10

service is $1,293,517.

As in the previous plan, the annual cost of a common carrier supplied EIV

network is estimated to be $850,968.

Therefore, the total costs of this configuration are
for P-1 $2,291,035 per year
and for P-10 $2,144,485 per year

State-owned Combined Administrative and ETV Microwave Network

This plan is based on a State—owned 12-GHz microwave network that meets

Both the ETV and administrative telecommunications requirements. This combined
microwave system is shown in Figure 4-7 in Part Four. The costing figures for
this plan are obtained by adding the costs of the State-owned ETV microwave

network plus those add-on costs required to meet the requirements of an

aaministrative network.

The annual costs for a State—owned EIV network alone have been given as
$829,307 per year. The add-on costs to provide P-1 administrative service
are est'mated to be $1,321,547 per year. For P-10 service these add-on costs

are $1,183,003 per year.
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Total yearly cost for a State-owned combined ETV and administrative network
are:
for P-1 service $2,150,854
and for P-10 service $2,012,310

Leased Combined Administrative and ETV Microwave Network

This plan is physically identical to the State-owned combined network just
described. The cost of leasing a combined ETV and administrative 12-Glz
microwave network consist of the following: (1) for the ETV portion of the
configuration $821,667 per year, (2) for P-1 administrative service $1,290,935

per year and (3) for P-10 administrative service $1,156,425 per year.

Total costs are:

for P-1 service $2,112,602
and for P-10 service $1,978,092

COMPARATIVE COSTS

The seven alternative plans that were costed are shown in Figure 5-1 in the
form of a bar chart. All seven plans were costed with two grades of service
for the administrative network, P-1 and P-10. Plans are arranged in order of
overall system cost with the least expensive system at the top. The highest
cost system is about 35 percent more exrensive than the lowest cost system.

The difference between adjacent system costs are as follows:

Adjacent Plans Cost Difference
1 -2 0.47%
2 -3 1.2%
3 -4 20.2%
4 -5 1.8%
5-6 6.5%
6 - 7 1.6%

It can be seen that the seven systems cluster into three distinct cost groups.
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The three lowest cost systems have less than two percent difference among them.
Tuis is followed by a 20 percent cost jump to the fourth system which 1s separated
by less than two percent from the fifth system. There is then a jump of over six
percent tc the sixth system which 1s separated by less than two percent from

system number seven.

As all of the alternatives are considered to be essentially the same in
effectiveness, the preferred system theoretically should be chosen only on the
basis of minimum cost. The choice is not that clear cut, however, as will be
demonstrated in the following analysis. TFactors other than cost will have to
be taken into consideration in making a final decision on which plan should be

implemsnted.
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A DECIS1ON MODEL

As frequently happens in cost effectiveness analyses, using cost alone as the
comparison criterion did not give a clear cut choice of one implementation

plan that is plainly superior to all others. It would, of course, have been
much more satisfying if the cost comparisons were so overwhelmingly in favor

of »ne particular plan that the choice of that plan would be immediately
obvious. As this was not the case, other methods have to be devised to evaluate

the alternate plans.

‘the decision model shown in Figure 5-2 represents an approach that can be used
to guide the thought precesses of the Commission without unduly influencing the
final decision. The decision must be made by the Commission using criteria

that are subjective in nature and difficult to quantify or evaluate.

The subjective and emotional nature of some of the criteria became apparent
early in the data gathering phase of the study when it was observed that there
was a considerable body of conflicting opinion among officers of the State on
whether or not the State should own its own telecommunications facilities or
should lease these from the local common carriers. SDC had no pre-conceived
opinions on this contfoversy and has maintained a non-partisan attitude
throughout the study. We have recognized that there are good points to be made
for both sides of the argumeat. It is the type of argument, however, in which
bias has more power than logic because the factors are not amenable to a

quantitative evaluation.

Figure 5-2 can be used as a simple guide to relate the findings of the cost

effectiveness study to the basic requirements of the State. Prior to entering
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ENTER

*
Is system cost the only criterion

that should be used jin choosing a
telecommunications implementation

plan?
YES NO
The choice should be made Is the requirement for
among the first three plans high reliability and
in Figure 5-1 based on survivability of the Police,
criteria other than relative Highways, and Civil Defense
costs. (Cost differences priority circuits worth a
among the three plans lie F_EE;" 45 percent price increase
within the expected limits in the Administrative net-
of accuracy of the costing work? (Twenty percent of
data so no decision based the total distribution
on cost alone may he made.) system cost.)
YES
See Discussion A The choice should be made
on page 198 among the last four plans
in Figure 5-1. Cost should
be the controlling criterion
and on that basis Plan 4 is
the obv.ous choice.

See Discussion B
on page 202

*This assumes that all of the plans meet the minimum requirements for ETV
coverage at the specified grade of service for the Administrative network.

Figure 5-2

Decision Model for Choosing an Alternative
Telecommunications Plan
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the decision model it is assumed that the following has been established by
the study:

e A State FTV broadcast. and distribution

network is required

e The State needs and is willing to fund

a first class telecommunications system*

e All saven telecommunications plans in
Figure 5-1 meet the minimum requirements

for both the ETV and administrative network

The decision maker enters the decision model at the tcp and is immediately

confronted with a choice. He must answer the question:

Ts minimum system cost more important than other intangible benefits?

However, before answering this question the following should be considered.

Administrative Network Implementation

While the differences in costs among the ETV networks were negligible, such

is not the case with the comparative costs of the administrative networks.

The highest cost system (State-owned) is about 63 percent ($570,000 per annum)
more costly than the lowest cost system (POTS). The leased network is almost

59 percent ($533,000 per annum) higher than POTS. These large differences in
costs are primarily due to the high costs associated with the terminal multiplex
equipment needed to process the voice and data channels as compared to the re-

latively inexpensive radio equipment needed for TV transmission.

Even when a basic ETV microwave system is assumed to be in existence, just the
added cost of supplying the electronic equipment for the needed voice channel
exceeds the cost for dr equivalent POTS network. (Compare Plans 4 and 5 with
Plans 1 and 2.) The reason for the low cost of the POTS network is that the

~cost for leased lines in Illinois have been averaging a low 76 cents per

In line with this thinking, all cost comparisons were done using P-1
Q service in the Administrative network although costs for P-10 service
[ERJ!:‘ were also calculated.

IText Provided by ERIC
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mile per month due to the extensive use of GSA and State TELPAK tariffs in the
higher traffic demsity corridors.

A choice among administrative networks based on cost alone would definitely be
in favor of a POTS system. (It remains to be seen how the IBT proposed net-
work costs compare with the costs developed in this study.) Even though the
cost factors are decisively in favor of the common carrier network there is

at least one important factor that should be considered in any decision to

implement. This is:

Security of Priority Traffic

This consideration is of prime importance to the State Police, Civil Defense,
Division of Highways and other agencies and persomnel having operational and
emergency telecommunications responsibilities. As far as providing priority
voice and data channels is concerned, the common carrier system can provide
them at a lower cost than either a State—owned or leased system. The matter
of security of the priority channels is another question, however. There

is a considerable body of conviction among State personnel that the common
carrier circuits are more vulnerable to enemy attack, natural disaster and
sabotage than is a State-owned microwave system. Whether this is tr e is
hard to prove conclusively. The Department of Defense uses common carrier
lines for many of its emergency circuits. It also generally uses some form
of radio backup circuits on its really critical circuits. This then is
probably the answer, i.e., that regardless of whether common carrier circuits
or private microwave circuits are in themselves more reliable and survivable,

the fact that both are available for use gives a much greater reliability than

would either facility alonme.

1f minimum cost is really the most important consideration then the proper move

is to answer yes to the question and proceed to the box on the left.

Here it is found that cost considerations 1limit the possible choices to the
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first three plans (Figure 5-1). These are the three lowest priced plans.
Ironically, cost alone cannot even be used to decilde among these three because
their cost differences lie within the expected limits of accuracv of the nsti-
mating data. The decision maker then proceeds to Discussion A on Page 198
which presents some of the advantages and disadvantages of each of the three
alternatives. These alternatives are subjective in nature and no clear cut
guide lines exist for making a final choice. This is not a critical choice,
however, as any cf the three systems would be a satisfactory choice and would

be more economical than any of the last four plans shown in Figure 5-1.

If the answer to the first question had been that cost was not the most important
consideration then the proper move is to answer no tc the question and proceed to
the box on the right. Here a second question is presented: Are the Police,
Highways and Civil Defense priority circuits requirement for high reliability

and survivabilty worth a cost premium of 20 percent, ($354,700 per annum) in

the cost of the distribution network?

If the answer is yes, proceed to the next box where it is found that cost now
can be used as a reliable means of making a choice. The three lowest cost plans
are excluded from consideration because they lack the necessary circuit redundancy

required for the priority circuits.

Plan 4 is the obvious best choice, though it should be pointed out that Plans 4
and 5 differ in cost by less than two percent and Plan 5 could easily become
lower in cost than Plan 4 due to a changed competitive climate and other con-
siderations at the time of actual procurement. This and some other factors that

could influence the choice are presented in Discussion B on page 202.
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Discugsion A

Choice of alternative plans has been limited to the three lowest cost
alternatives of Figure 5-1. Differences in cost among the three alternatives
are too small to allow a choice to be made on the basis of cost ($29,000 per
year between the highest and the lowest cost systems). This represents less
than two percent difference in the total system costs or 3.5 percent difference
based on the ETV network costs alone. This quantity is comsidered to be
smaller than the uncertainty in the costing data itself. For example, the
common carrier costs could be changed through the approval of new tariffs by
the Illinois Commerce Commission. Also, procurement costs of the State owned
or State leased systems could vary up or down somewhat from the estimated costs
as a result of the competitive climate that prevails when the prucurement is
initiated. In the State owned systeii, maintenance experience may vary somewhat

from the estimate used.*

Other criteria must be considered in the choice of ETV system to be
implemented.** Unfortunately, most of the criteria tend to be more subjective
than objective and do not readily lend themselve to quantification or weighting
in a way that allows straight forward comparisons to be made. For example, one
plan may be more flexible than the others in allowing major changes to be made

in the system after implementation is complete. What 28 thig increased

flexibility worth in dollars compared to other systems? We can not say as we

do not know how likely it will be that major changes will be desired after 1975.

* The contract between the State of Nebraska and the Nebraska Consolidated
Communications Corp. provides for additional payment by the State if the
cost of maintenance increases more than some nominal factor during the con-
tract period, so even the leased system may have a built-in cost uncertainty.

**% The Administrative network costs are the same for all alternative plans so
do not enter directly into the decision making process at this point.
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Or, we may ask: what quantity can be assigned to funding flexibility in one

system so that it may be compared to reconfiguration flexibility in another

system? Again we cannot say because we are trying to compare two dissimiliar
quantities. Recours=z must be had to subj:ctive judgement in maklng the
selection from ameng alternative systems where costs are too similiar to pro-

vide a criterion of choice. Some of these considerations are:

e Flexibility (Funding) A common carrier system is more

flexible because the State is oniy committed to fund
one year ¢f rental costs. This means that major re-~
configurations of the network as a result of operating

experience could be made at a relatively low cost.

(See section on Phased Implemention below.)

e Flexibility (Operational) A State owned system offers

more flexibility for operational reconfiguration (not
geographical). Special temporary circuits may be
easily provided as long as they are within the capa-
bility of the equipment. Special circuits from a
common carrier are a problem if no tariff exists for

the service.

e System Growth. While the basic requirement for the

ETV system was to inter-connect 15 broadcast trans-
mitter sites with six studio locations, there was
‘also the implied requirement that closed circuit TV
systems in all school districts in the State would

be able to interconnect with the network. In the
State-owned and State-leased alternatives this has

has been arranged for as all of the microwave re-
peaters are of the demodulate-modulate type especially
chosen to make the video signal available at all of

the repesaters in the network.
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Of course, there will be additional costs assoclated
with sending the video signals frca the repeater
station to the input points of the closed circuit
systems. In the common carrier system each additional
input or output point that 1s added to the network
will be costed on the airline mileage between the
closed circuit system (e.g. a school) and the nearest
circuit point where the signal is available. The
additional costs for future additions to the system
cannot be estimated until the number and location of
future intercounnecting closed circuit systems can be
specified. As was poilnted out, no long-range planning

in this respect has been done.

Uncertainty in Future Costs Over the 15 year life of

the ETV network the cost can only be known with
reasonable certainty if the system is State-owned or
leased, as the contracted costs would have been agreed
upon in advance. With the common carriers, requests
for tariff changes are almost a coutinuous sotivwil:w.
If the tariffs should be raised during %ie 15-year
period assumed for the system 1iF., then the estimates
that have been used for the common carvier network are
too low. It cannot be accurately forecast how any
particular tariff will change with time, however, as
past history has shown that some tariffs have gone up

while others have gone down.

Sensitivity to Financial Climate Ownership by the
State has the advantage that, though relatively in-

flexible, it is permanent and any fluctuations in

State financing can have little effect on a system
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to which the State has been financially conmitted
in advance. From some points of view, this is not

necessarily a benefit.

Advantages of Leasing A leased system »ith option-to-buy

in some ways combines the good features of both the common
carrier and the State owned systems. The State is not
committed to raising the full purchase price of the system
in the first years of operation but pays for the service
in monthly or annual installments as in the common carrier
system, yet it has more direct control over the design

of the system.

Pride of Owazsrship and Employee Morale A subtle but real

berefit in a State owned system is the feeling of pride
engendered in State employees with the proprietorship of
a State owned and maintained system. It is a positive
factor of employee morale as was observed among operating
and maintenance personnel of the Illinois Toll Highway
Commission relative to their microwave network. On the
other hand, a leased or common carrier system relieves
State personnel of many administrative problems and
hilden costs that go with preprietorship and maintenance

of a large electronic system.
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Discussion B

While Plan 4 is the obvious choice based on cost, it should be pointed out
that, at the actual time of procurement, conditions may have changed so that
Plan 5 would be the least expensive. Plan 4 costs are based on a fixed per-
centage per annum of the initial cost of the system. In this case, 22 percent
was used (the figure used in Nebraska for their first phase microwave network).
If negotiations with Illinois should result in an increase of only one percent
(to 23 percent) it will make the State owned system costs less than the leased

system costs.
Plans seven and eight are definitely out of consideration as too costly.

The choice reduces to Plan 4 or Plan 5. Wwhile cost alone can be used to make
the decision, there are some differences in the two plans that should be
considered. The difference in cost between the two plans is not really so
great (less than two percent) that it need be the determining factor if other

criteria are also important to the decision maker.

At least the following considerations should be weighed before a final decision

is made.
e Considerations of a State-Owned System

1. It requires immediate payment of a large sum of

money or adding to the debt burden of the State.

2. A maintenance organization must be formed and

personnel must be hired and administered.

3. More flexibility in setting up special circuits
can be realized because of the more complete con—
trol of the system and the greater familiarity with

the details of the system on the part of personnel.

ERIC
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e Considerations of a Leased Systems

1. A leased system requires commitment to an annual

payment for services without initial capital in-

vestment.

2. The State is relieved from the responsibilities
of maintaining spare parts inventories, test
equipment, hiring and training maintenarcce per-
scnnel and the other chores that go with owner-

ship of a large system.
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TOTAL SYSTEM COSTS

The custs developed in this part of the Report were for the purpose of making
cost effectiveness studies so only those costs that varied among alternative
plans were considered. There are other costs, however, that are a significant
part of the total telecommunications package for 1975 and it is misleading to
concentrate exclusively on the comparative costs. For this reason Table 5-]
has been prepared to show the total estimated costs of the ETV and and Adminis-
trative networks shown in Figure 5-1 plus the much larger costs due to
implementation of the 11 UHF ETV broadcast stations and the projected 1975
telephone bill for local telephone service.®* This latter item, as pointed out
in Part Two of this document represents about 87 percent of the total telephone
bill and completely swamps the small variations in costs between the alternative
plans show in Figure 5~1. UHF transmitter costs are developed in the following

paragraphs and converted to annual costs to allow comparisons to be made.

UHF Station Costs

The Jansky and Bailey plan specified a total of 16 EIV broadcast statioms, five
of which are already installed and operating. These are WITW (VHF) and WXXW
(JHF) in Chicago, WILL (VHF) in Monticello, WSIU (VHF) in Tamaroa, and WUSI
(UHF) in Olney.

Cost for the additional 11 UHF stations are summarized below. Detailed costs
are based on the original costs developed by Jansky and Bailey with updating

to present selling prices supplied to SDC by the General Electric Corporation.
The detail=d costs are shown in Appendix C.

*
Report B, p. 43.
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Carbondale (Goreville} $ 781,740
De Kalb 643,740
Edwardsville (Carlinville) 918,640
Freeport 643,740
Kankakee 643,740
Macomb 781,740
Peoria 643,740
Quincy 643,740
Rock Island-Moline 671,740
Total Equipment and Installation $7,660,040
15% Accessories and Spares 1,149,006

GRAND TOTAL $8,809,046
Interest

Cost of Money - 5%

Amortized to Payoff in 15 years $3,921,169
Maintenance
10% per year for 15 years $11,490,060

Lost Taxes

2.57% per year for 15 years 1,623,928

TOTAL 15 YEAR LIFE COST $25,855,203

ANNUAL COST $ 1,722,946

Leased System Costs¥*

This is based on a lease rate of 22 percent per year of the firm fixed price
bid for the installed cost of the system, which in the case of the 1l trans-

mitter stations is taken to be $7,660,040.

Annual Leased Cost $1,685,209

The Nebraska Consolidated Communications Corporation indicated that they
would be willing to furnish the same lease arrangement for UHF broadcast
transmitters as for a Statewide microwave network.

O
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PHASED TMPLEMENTATION

Implementing the ETV network in two phases has been considered. One of the
advantages of such phasing is that all of the costs for the complete system
need not‘be committed at one time, making the task of financing somewhat
easier. Phasing the construction work would be possible if some parts of the
network are needed sooner than other parts so that a priority list for the

various facilities may be established.

The two-phase plan for implementation suggested by Jansky and Bailey is the
phasing proposed in this study. It is based on supplying network channels to
those Unive.sity campuses thai are presently actively engaged in ETV operations

and to those ETV broadcast stations that are presently operational.

This phasing scheme only applies to the ETIV network and cannot be undertaken
where there is a combined ETV and administrative network because the routing
priorities of ETV operations are incompatible with those of the Administrative
network. The objective of the ETV network is to inter-connect the existing

ETV transmitters with the university campuses engaged in ETV operations,
whereas, the Administrative network seeks to interconnect all of the high
traffic density voice and data corridors in the State and to furnish all:

of the priority traffic dedicated lines for the Police, Highways, Mental Health
and Civil Defense operations. It would seriously jeopardize these services

to try to implement them on a pilece-meal basis. In this study, therefore, only
the first three plans in Figure 5-1 are costed in two phases. This costing is
done for the purpose of investigating the level of savings that may be made by
such phasing. It could cffer an additional criterion for selection of one plan
over the others, provided the choice is narrowed to one of the first three
plans shown on Figure 5-1 {(the left hand path of the decision model in Figure
5-2).

The parts of the State owned network shown in Figure 4-5 that correspond to the
Phase I network in the Jansky and Bailey report are costed as Phase I for this

study.
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It is an open-ended network consisting of a single two-way channel
connecting the campuses at Chicago, Urbana and Carbondale with a spur up
through Edwardsville and Carlinville. An extra one-way channel also connects

Urbana to Chicago and Carbondale to Edwardsville for closed circuit use.

Table 5-2 shows the detailed costing for a Phase I common carrier ETV network.
Tables 5-3 and 5-4 develop annual costs for a Phase I State-owned and a
leased system. The costing follows the procedures used for the costing of

the individual subsystems in Part Four of this document.

Figure 5-3 is a bar—chart comparing the three lowest cost alternative plans
(Plans 1 through 3 in Figure 5-1) with the Phase I costs superimposed. For
clarity, only PGTS with a P-1 grade-of-service is used because the same

relative rankings would not change if P-10 grade of service were substituted.

It can be seen from Figure 5-3 that the relative cost ranking of the three
alternatives is different for the Phase I implementation than for the full
Phase I and Phase II implementation, though the difference between the
highest and lowest cost plans is again small ($33,000 per annum). This does
not make a good selection criterion as full system costs are most important

in the long run.

While the Phased deployment does not help in choosing one alternative plan

over another, it does offer some potential savings to the State. By

operating a network that connects only the existing ETV broadcast stations

the State will spend between $500,000 and $600,000 less per annum in network
costs depending on the option chosen. Savings in the neighborhood of $1,700,000
would also be possible by not implementing the 11 UHF stations. Altogether
then about 52,300,000 less per annum would be spent during the period that

Phase I is operating and Phase II is not implemented.

By far the largest savings come about from not implementing the 11 additional
ETV broadcast stations. It would seem to be false economy, therefore to build
the 11 ETV stations and not interconnect them with an adequate network so the

logical course of action would be to implement the two s&stems together,
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Table 5-3

ETV State~-Owned 12 GHz Microwave Network
Phase I Site Locations and Costs

LAND, MICROWAVE
TOWER, ANTENNAS RADIO
LOCATION BLDG. @ $2,000 EQUIPMENT TOTAL
Ashkum $23,500 $4,000 $22,200 $49,700
Buckley 23,500 4,000 22,200 49,700
Carbondale 23,500 2,000 15,500 41,000
Carlinville 23,500 2,000 10,500 36,000
Champaign 23,500 4,000 19,450 46,950
Charleston 23,500 4,000 14,450 41,950
Chicago 23,500 2,000 15,000 41,500
Clay City 23,500 4,000 14,450 41,950
Dorchester 23,500 4,000 14,450 41,950
Du Quoin 23,500 4,000 22,200 49,700
Edwardsville 23,500 4,000 19,950 47,450
Greenup 23,500 4,000 14,450 41,950
Joliet 23,500 4,000 22,200 49,700
Kankakee 23,500 4,000 22,200 49,700
Monticello 23,500 4,000 14,450 41,950
Mt. Vernon 23,500 4,000 14,450 41,950
Nashville 23,500 4,000 22,200 49,700
Newton 23,500 4,000 14,450 41,950
Olney 23,500 4,000 14,450 41,950
Orchardville 23,500 4,000 14,450 41,950
Rantoul 23,500 4.000 22,200 49,700
Tamaroa 23,500 6,000 35,450 64,950
Trenton 23,500 4,000 22,200 49,700
Tuscola 23,500 4,000 14,450 41,950
Willow Springs 23,500 4,000 22,200 49,700
Wilton Center 23,500 4,000 22,200 49,700

TOTAL

$1,194,350
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Table 5-4

Cost Summary for Phase I EIV Network (12 GHz System)

Equipment and Installation $1,194,350

15% Accessories and Spares
Chicago and Carbondale 12,375

5% Accessories and Spares

Balance of Stations 166,778

GRAND TOTAL $1,373,503

INTEREST 5%

Cost of Money - 5% for 15 years 611,387
Amortized to Pay Off in 15 years

MAINTENANCE
10% per Year for 15 years 2,060,255

LOST TAXES

2.5% per Year for 15 years 253,202

TOTAL 15 YEAR LIFE $4,298,347

ANNUAL COST $ 286,556

Leased cost at 22 percent of initial equipment
and installation cost ($1,194,350)=$262,757
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Though saving money, a Phase I implementation plan does not give the State the
coverage that the ultimate system would give.* The broadcast coverage is only
a fraction of that required. Interchange of program raterials throughout the
State is severely limited and the desire to bring all educational elements of
the Sctate closer together is not realizable. Except for short perilods of time
due to construction schedule delays, it appears that phasing of implementation
would be undesirable. Where the money is available the complete system should
be implemented as soon as possible so that all of the potential users can be

served.

The Phase I plan would actually give the State very little more than
they now have in the way of ETV capability.



217

POTENTIAL SOURCES OF FEDERAL FUNDS

A factor which complicates any projected costing for a telecommunications
system is the possibility that--if it is built in some certain way or called
by some certain name--the Federal govermment will pay a large part of the
costs. If true, the State would certainly take the Federal funds intc con-
sideration in making its plans. This possibility was carefully investigated
for Illinois and, although many programs in the states are eligible for
matching funds for telecommunications, the total applicable and available to
this system 1s probably not enough to influence a choice of approach or

financing method.

Potentially, four departments and agencies provide Federal funds that could
be used to support the implementation of a major telecommunications system in

the State of Illinois. These are:

. Department of Transportation
. Department of Justice, Office of Law Enforcement Assistance

. Office of Civil Defense

W

. Department of Health, Education, and Welfare

Each of these is discussed below in relation to the specific funding require-

ments of the State of Illinois.

Department of Transportation

The Department of Transportation manages one program that is likely to have
a direct bearing upon the develupmeat of a telecommunications system for the
State of Illinois. This is the Highway Safety Bureau of the Federal Highway

Administration.*

*Highway Safety Act of 1966, Public Law 89-564.
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The Highway Safety Program provides Federal grants to assist the states and
their political subdivisions in devéloping highway safety programs to meet the
Federal safety standards prescribed by the Department. There are 13 such
standards. Of these eight may involve telecommunications, often in association

with electronic data processing:

Motor Vehicle Registration

Driver Licensing

Traffic.-Courts

Identification and Surveillance of Accident Locations
Traffic Records

Emergency Medical Services

Highway Design, Construction, and Maintenance

Traffic Control Systems

The standards for traffic records specifically mention electronic data pro-
cessing, and the standard for emergency medical services specifically mention
telecommunications. The other six standards do not specifically mention either;
they have the potential, however, of involving telecommunications, including

telecommunications required to support electronic data processing systems.

Within any of the areas covered by a standard, a state may obtain 100 percent
funding for an experimental or developmental project involving advanced
applications of telecommunications and data processing. The first state grant
was made in April, 1967. As of 7 June 1968, however, no equipment grants

had been made to the State of Illinois. Several grants have been made to

nearby states, an indication of the wide range of possibilities open to Illinois.

The State of Nebraska received a grant of $315,000, providing total funding of
a project for re-evaluating and improving methods of providing medical assis-
tance to the victims of highway accidents. This project will not, in itself,

procure telecommunications for Nebraska, but, rather, will allow the State to
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develop new methods of using the first increments of what will be a new

Statewide telecommunications system.¥*

In contrast, two grants have been made to the State of Ohio, both of which
contribute directly to the procurement of telecommunications capabilities.

In one of these the Federal government 1is supplying $133,000 to establish a
teletypewriter communications network between various police and sheriff
stations throughout the State and a computerized traffic records system main-
tained by the State. In the second grant, the Federal government furnished
$617,000 as partial funding for the Ohio Law Enfecrcement Automated Data System
(LEADS), which will cost more than $2 million and which involves extensive

telecommunications.

The Ohio LEADS is indicative the flexibility that exists in the Highway Safety
Program. It is a general-purpose law enforcement information system, one
component of which relates to highway safety under the traffic records safety
standard. Through negotiations with the Department of Transportation, the State
of Ohio was able to secure support for that portion of Ohio LEADS that corre-
sponds with the mission of the National Highway Safety Bureau. Clearly, the
circumstances in Illinois differ, since Ohio was not developing a general-purpose,
Statewide telecommunications network. However, it may be possible to obtain
support for part of the Illinoils network by identifying that percentage of the
overall system that carries information in support of a function (especially

traffic records) that corresponds with one or more of the highway safety standards.

In addition to the Highway Safety Program, two other programs administered by

the department of Transportation are of potential interest to the State of Illinoic:

Emergency Highway Call Systems
Traffic Control Systems

*#*This systen is being procured with the assistance of the Cffice of Civil
Defense. See Office of Civil Defense section.
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Both programs are administered by the Bureau of Public Roads, Federal Highway
%

Administration. (There is some overlap between the Bureau of Public Roads

and the National Highway Safety Bureau in the area of traffic control; the

two programs proceed separately, but more or less in parallel.)

Highway emergency call systems are being funded under the Federal Highway
Conatruction Program. (The program provides 90 percent Federal funding for
the Interstate Highway Program, 50 percent for the other Federal highways.)
System installation has been authorized for the purpose of obtaining operating
experience; the equipment itself need not be innovative, but the system to be
installed must be found by the Bureau to be unique with respect to some
operational condition. The Bureau will approve a system only if it believes
that operational experience will be gained which cannot be obtained from an
existing system. The system, usually comprising call boxes spaced about
one-half mile apart on each side of a highway, may be either wire line or
radio, voice or signal. (The latter is not favored.) Peat, Marwick,
Livingston and Company, San Francisco, California, did a feasibility study

and equipment specification for the Division of Highways on an emergency call
system for Interstate Highway 80 between Chicago and Moline. This study which
was due in September, 1968, was 90 percent Federal and 10 percent State
financed under the Interstate Highway Program. This program specifies that
some small percent of highway funds will be spent on R and D projects, but

the telecommunications applications, while allowable, will probably be so
specified, as in the cited case, that the State will be unable to use this

type of funding in its general telecommunications projects.

Traffic contrcl systems are being investigated through research and

development funds.** The Bureau still considers this program to be in the

%23 USC 307.
**Highway Safety Act of 1966, Public Law 89-564.
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early research and development stage, and it has only funded three experimental
systems throughout the country. One of these is on a six-mile stretch of the
Eisenhower Expressway near downtown Chicago. This installation was funded by

Federal, State, county, and local funds.

Neither emergency highway call systems nor traffic control systems appear
among the telecommunications requirements of the State of Illinois. However,
it appears likely that both types of systems (especially the former) will be
well out of the research and development stages before 1975. Therefore, both
types of systems should be noted as potentially contributing funds and traffic

to any Statewide telecommunications network.

Department of Justice, Law Enforcement and Assistance Administration

The Omnibus Crime Control and Safe Streets Act of 1968, Public Law 91-351,
established the Law Enforcement Assistance Administration within the Department

of Justice. The purpose of the Act is to:

1. "Help State and units of general local government to
prepare and adopt comprehensive plans, based upon their

evaluation of State and local problems of law enforcement;

2. "puthorize grants to State and units of local government

in Jrder to improve and strengthen law enforcement; and

3. "Encourage research and development directed toward the
improvement of law enforcement and the development of new
methods for the prevention and reduction of crime and the

. *
detection and apprehension of criminals."

*Public Law 91-351, Declaration and Purpose.
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The Act provides for grants to the States for the establishmen’. and operation
of State Law Enfcrcement Planning Agencies for the preparation, development,
and revision of the State plans. These grants cannot exceed 90 percent of
the expenses of establishing and operating the agency. At least 40 percent
of the granted Federal funds must be available to units of local government.
For the purpose of developing this agency, each State receives a minimum of
$100,000, with additional amounts allocated according to population. 1In
Fiscal Year 1969, Illinois has heen allocated $881,650 for this purpose.

Funding for future years is discussed below.

Grants to states are also authorized for law enforcement purposes. applicable

to:

"...the development, demonstration, evaluation, implementation,
and purchase of devices, facilities, and equipment designed to
improve and strengthen law enforcement and reduce crime in

public places....

"Construction of buildings or other physical facilities which
would fulfill or implement [this purpose]....

"the development of systems for collecting, storing, and

%
disseminating information relating to organized crime...."

The grants for the devices, facilities, and equipment may be up 60 percent
of the cost of that program, up t: 50 percent for comstruction, and up to
75 percent for systems. At least 75 percent of the grant funds must be

available to units of local government or combinations of such units. The

*Ibid., Section 301 (b).
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state shall show that "Federal funds~-will be so used as not to supplant
state or local funds, but to increase the amounts of such funds that would,
in the absence of such Federal funds, remain available for law enforcement.*
The state should also show that it, and the participating local goverument,
are willing to assume the cost of improvements needed~-after a reasonable
period of Federal assistance."** In Fiscal Year 1969, Illinois has been

allocatad $1.34 million for implementation projects.

The Act establishes a National Institute of Law Enforcement and Criminal
Justice, authorized 'to make grants to...public agencies, institutions of
higher learning, and private organizations to conduct research, demonstrations,

and special projects...including the development of new or improved approaches,

nhEE

techniques, systems, equipment, or devices... The grant may be up to
100 percent of the project costs. No grants have yet been made under this

part of the program.

The Law Enforcement Assistance Administration can be regarded as a potential
source of funds for the implementation of a Statewide telecoumunications net-
work in Illinois. Since the program is so new, there are no formal guidelines
for grants, and no grants will be made until late in Fiscal Year 1969.
Emphasis will be upon block grants to the states, with relatively loose
Federal control over expenditure of the funds. However, it appears impossible
for the State to commit all oxr even a major part of any year's implementation
funds to the procurement of a general purpose, Statewide telecommunications
system. Three constraints prevail: (1) the system must be a law enforcement
system at least by broad definition, (2) the State must undertake projects

in a number of very broad areas such as reduction of organized crime, control

*#Ibid., Section 303 (10.
*%Tbid., Section 303 (8).
*%%Ibid., Section 402 (b) (1).
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of riots, improvement of courts, education of the general public and of law
enforcement professionals, etc., and (3) the State must supply at least 75

percent of available funds to local govermments to support their programs.

The first constraint can probably be resolved by applying a portion of
available funds to that percentage of the network that serves law enforcement
functions. There is no precedent for this prorated application of funds,
however, and any such proration will have to be negotiated with the Law

Enforcement Assistance Administration.

The second and third constraints simply limit the amount of funds that can be
applied to a Statewide telecommunications network in any one year. The

problem is somewhat complicated by the requirement to purchase all equipment
obtained under the program. To make full use of funds available under the

Omnibus Crime Control Act, as it is currently structured, it may be necessary
for the State of Illinois to own the network and to implement it in modular

fashion over a period of years.

In Fiscal Year 1969, the Omnibus Crime Control Act authorized slightly more
than $100 million, but only $63 million was actually appropriated. The same
amount is authorized for Fiscal Year 1970, and $300 million is authorized for
Fiscal Year 1971, and after. It is possible to predict that the appropriation
level will probably increase, but it is impossible to predict the levels of
funding in Fiscal Year 1970 and beyond. Therefore, it is not possible to
develop specifics as to possible funding available to Illinois for implementing

its telecommunications network.




Office of Civil Defense

The Office of Civil Defense (OCD) administers two programs that are applicable

to the development of a Statewide telecommunications sysiem:

Personnel and Administrative (P&A) Contributions Program
Supplies, Equipment, and Training (SE&T) Contributions Program

The P&A Contributions Program* allows OCD to provide fimancial support to
states, and, through them, to their political subdivisions for 50 percent of
the cost of essential state and local civil defense personnel and adminis-
trative expenses. Considerable emphasis is placed upon upgrading the quality

of state and local civil defense agencies.

P&A funds can be used to procure telecommunications equipment and services
necessary for day-to-day civil defense administrative traffic from the civil
defense agency to full itime staff members. However, the most important tele-
communications application of P&A funds is supporting 50 percent of the
salary of full and part-time civil defense telecommunications planning and
management personnel. These personnel need not be in the state civil defense
agency, but theilr civil defense functions and their relations to the state
civil defense agency must be defined in the approved state civil defense
administrative plan which the state has on file with the Office of Civil

Defense.

Despite the fact that P&A funds have increased every year since the inception
the program, the State of Illinois does not appear to have made as extensive
use of P&A funds for telecommunications management as have several of the

other large states. In Fiscal Year 1968, for example, California used

*
Public Law 85-606, 72 Stat. 532, as amended.
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approximately $100,000 and New York used approximately $65,000 of theilr P&A
funds for state telecommunications management personnel, while Illinols used
only about $16,000 of its P&A funds for this purpose. When the proposed tele-
communications management capability for the State is crzated, it may be
possible, by amendment of the State civil defense administrative plan, and upon
acceptaunce of this amendment by the Regional Director of the Gffice of Civil
Defense, to increase P&A funds available to support telecommunications manage-
ment in the State of Illinois. However, any such increase must be directly

related to an increase in civil defense capabllities.

The SE&T progrum* will provide up to 50 percent of state and local expenses
involved in obtaining materials, facllities, organizational equipment,
services, and tralning required for civil defense purposes. Equipment procured
with the aid of contributions made under the SE&T Contributions Program--with
the significant exception of telecommunications equipment--must be used solely
for civil defense purposes. However, because of the close relationship of
activities required to prepare for enemy-caused and other-than-enemy-caused
disaster, civil defense equipment obtained with the assistance of SE&T con-
tributions may be used in preparation for, and during, other-than-enemy-caused
disasters--including local natural disasters and major disasters. In contrast,
telecommunications equipment procured with Federal assistance under the SE&T
Conitributions Program can be used for the transmission of non-civil defense
traffic on a routine, day-to-day basis. This day-to-day use of telecom-
munications equipment mnst not (1) involve removing the equipment from the
place in which 1t is used for civil defense purposes, and (2) jeopardize its
immediate availability for civil defense purposes. However, when telecom-
munications equipment procured with the assistance of SE&T funds 1s used for

day-to~day traffic, OCD will not provide financial assistince for ongoing

*Federal Clvil Defense Act of 1950, Publiec Law 81-920, 64 Stat. 1249-1251,
as amended.
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maintenance and supporting costs, as thay will for equipment used

exclusively for civil defense purposes.

OCD does not discourage leasing of civil defense equipment including tele-
communications. However, its guidance recognizes that the OCD budget is
subject to annual Congressional action. OCD, therefore, limits its contri-
butions for lease costs to the fiscal year for which the contribution is
approved. OCD guidance states, furthermore, that a contribution for leasing
costs in one fiscal year cannot be considered a precedent for contributions

for similar costs in subsequent fiscal years.

In order to establish eligibility for contributions to support the procurement
of telecommunications equipment, a telecommunications planning report must be
prepared and submitted to OCD. The Director of the apprcpriate OCD Region
must review the telecommunications planning report and determine whether it

is acceptable to OCD. Approval of the telecommunications planning report by
OCD is not a commitment by OCD to provide matching funds for equipment and
services. The approved planning report merely identifies items for which a

State or one of its subdivisions can then request financial assistance.

There are, however, several criteria that a state must meet to qualify for
telecommunications matching funds. Fixed equipment must be located so that
operating personnel are protected against the effects of radioactive fallout
except where the equipment will be used solely for the receipt and dissemi-
nation of warning. Minimum protection criteria for all locations except
public shelters is a Protection Factor (PF) of 100, i.e., an attenuation of
radiation inside the shelter to 1/100th its intensity outside the shelter.
Telecommunications solely for interconnecting public shelters must be located
in space providing at least 40 PF. TFurthermore, any fixed telecommunications
equipment procured with OCD matching funds, except that for public shelters,

fixed radiological defense monitoring stations, and locations designated for
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receiving and disseminating warning information, must include on-site
emergency power, with a connected l4-day fuel supply. Emergency generators
in unmanned base stations and repeater stations must be equipped to detect
power fallures, to start the generators, and to switch the telecommunications

equipment over to emergency power.

OCD will not contribute SE&T funds to buy a new system unless a complete

system study demonstrates to OCD's satisfaction that such a new system is the
only way to perform the required function. If an area needs a telecommunications
system fcr direction and control, that system cannot be redundant with

existing systems such as those operated by the police and fire services.

0CD will not furnish financial assistance where the telecommunications equip-
ment (generally mobile equipment) is8 to be used between a control point and
its own or any other'subordinate units except where the telecommunications
provided form the principal directlion and control network for the executive
head of the State or. for the executive head of a political subdivision.

Where a single service (e.g., police, fire) provides the principal direction
and control network for a jurisdiction, OCD may approve requests for mobile
telecommunications equipment for the head of each other service with an

emergency function.

In recent years, the funds availlable to the Office of Civil Defense have,

with one minor exception, been lower in each successive year. In Fiscal

Year 1962, the 0fflce recelved an appropriation of $207.6 million; in the
current fiscal year its appropriation was only $61 million. While future years
may see an increase in the funds available to the Office of Civil Defense, the
probability is high that its funding level will, short of a major and protracted

international crises, remain well below $100 million. In addition to
its increasingly restricted funding, the Gffice of Civil Defense has become

very concerned with minimizing the tendency to build separate telecommunications

O
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systems for essentially parallel functions such az civil defense, police, fire,
highways, etc. Along these lines it has developed the rules, cited above, for

the justification of new civil defense systems.

The Office of Civil Defense is a possible source of support for the imple-~
mentation of a Statewide telecommunications network for the State of Illinois.
Although any application for SE&T funds to be used for this purpose will have
to be reviewed on the basis of an individual application and in relation to
the funds available in the fiscal year that the application is received, it
can be stated that, despite its approval of the concept of a general-

purpose statewide network, the Office of Civil Defense probably cannot fund
50 percent of the cost of such a network. There is, in fact, a recent
example of such a refusal. The State of Nebraska applied informally for
matching funds for a Statewide network that it is procuring and it was turned
down. As a comparison, however, the Office of Civil Defense did match funds
(for one year only) for the first increment cf that system. The one-year
funding is designed to allow the State civil defense agency, which developed
the network, time to obtain users and funding from other Nebraska agencies.
The first increment of the Nebraska system is being leased as a system from

a vendor (rather than as a service from a ccmmon carrier) so that this one-
year limitation is relatively easy to effect. Future increments may be funded
for one year only if the appropriation available to the Cffice of Civil Defense
allows it, if the use of the original increment by other Nebraska agencies
increases to make that increment self-sustaining, and, finally, if there are
special circumstances that require time for the: various Nebraska agencies to

put their traffic onto the new increments of the system.

There is no necessary precedent in Nebraska's experience, but the State of
Illinois could possibly justify a similar approach if it were to implement
the planned network in increments. Thus the State méy be able to get support

for one year for a link between Springfield and Chicago. Clearly this is
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easier i1f the system is leased from a common carrier o6r from a vendor (as
was Nebraska's system), but i1s 1s possible that some funding arrangement
could be negotiated with the Office of Civil Defense for the equivalent of

one-~year support in purchasing one link of a State-owned system.

Some other possible support options also exist. The Office of Civil Defense
would probably consider providing 50 percent of those parts of the system
added to accommodate civil defense and emergency functions. Thus any links
to Mutual Aid Area Emergency Operating Centers would potentially qualify for
SE&T matching funds. Similarly, any microwave repeaters added to a State~
owned voice, data, and video network to accommodate emergency functions

(there are four that fit this description) may qualify for such support.

Again hecause of the limiting factor of the annual budget it is not possible
to predict the amount of funds that the Office of Civil Defense will furnish
to support a system in Illinois. It can be said, however, that some limited
funding will be available.

Department of Health, Education, and Welfare

Under the Educational Television Facilities Act* as amended by the Public
Broadcasting Act**, the Division of Library Services and Educational Facilities
{(Bureau of Adult, Vocational, and Library programs) administers grants that
may assist the State of Illinois in developing a Statewlde telecommunications
network. These grants are for the construction of educational television

and radio facilities.

¥Public Law 87-447, 76 Stat. 64.
*%Public Law 90-129, 81 Stat. 365.
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Under the terms of these Acts, the Secretary may grant up to 75 percent of
the cost of planning, acquiring, and installing television and radio broad-
casting apparatus (including towers, microwave relay equipment, boosters,
translators, vocal equipment, and video recording equipment). This may
include equipment which would be incidentally used for transmitting closed
circuit television programs. Land acquisition and building construction are
nct eligible for grants. The Secretary may not make grants 1in excess of

8.5 percent of the total appropriation for any fiscal year in any single
State.

In considering television grants, the Secretary is enjoined by the legislation
to consider the need for (1) prompt and effective use of all educational
television channels remaining available, (2) equitable geographical distribution
of educational broadcasting facilities throughout the states, and (3) provision
of educational broadcasting facilities which will serve the greatest number of
persons in as many areas as possible, and which are adaptable to the broadest

educational uses.

Construction grants are made directly to the successful applicant. Those
who may receive grants for construction of facilities include agencies
responsible for the supervision of public elementary, secondary, and higher
education within a state and its political subdivisionsg; state educational
television and radio agencies; tax suppcrted colleges and universities, non-
profit foundations, corporations, and associations organized to engage in
and encourage educational television and radio broadcasting and eligible to
receive an FCC license for operating educational television and radio
stations. In states which have established a state educational television
agency, applicants must notify that agency of its application for a Federal
grant, and the Secretary must keep that agency advised of the status and

disposition of the grant application.
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This program has had immense effect in spurring the development of educational
broadcasting. The number of educational television stations more than doubled
during the four years that Public Law 87-447 was in effect. In the State of
Illinois alone three grants were made in Fiscal Years 1964, 1965, and 1966 for
a total of approximately $1 million. Most of this money was spent on station
development or improvement, since, at the time these grants were made, no

more than 15 percent of a grant could be spent on interconnectious. The
current slowdown in Federal spending for domestic programs has, héwever,
severely curtailed the new program established by Public Law 90-129. No
appropriation was available in Fiscal Year 1968, despite an authorization of
$10.5 million. In Fiscal Year 1969, $12.5 million was authorized, but only
$4.4 million sas appropriated ($4 million is available for grants).

Illinols already has an outstanding application for over $750,000, but cannot

receive more than $340,000 in Fiscal Year 1969 under the 8.5 percent limitation.

The broader scope inherent in the Public Broadcasting Act, particularly with
respect to interconnections, means that the impact on telecommunications will
be even greater in the future. The optional status in the legislation of a
state television coordinating agency does not provide any incentive to
centralize management of a state's educational broadcasting facilities.
However, the Office of Education personnel who administer the program appear

to favor those states that are working toward an overall plan.

Funds to support the development of an Illinois microwave network to inter-
connect educational television facilities may be available under the Public
Broadcasting Act. This availability may depend upon the close planniang for,
and continued cocrdination of, educational television resources in the State.
The funds available from this source are likely to be limited in the forseeable
future. The Act authorizes $15 million in Fiscal Year 1970. Even if the
entire amount were appropriated, which is unlikely, only about $12 million

would be available for grants, and the maximum grant to any state, under the
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8.5 percent limitation, would be about $1 million. The program expires at
the end of Fiscal Year 1970, and, while it is likely to continue in some

form, it is nont possible to predict its future form or scope at this time.

Under the Higher Education Aci of 1965,* the Division of College Facilities
(Bureau of Higher Education} administers the program of instructional equip-
ment for higher education, which includes the acquisition of closed circuit,
direct instruction television equipment, materials, and associated minor
remodeling. Equipment used in the Instructional Television Fixed Service (ITFS)
is also eligible for grants.

The program provides two categories of assistance as set forth in the legis-
lation. Category I covers assistance in acquiring instructional materials.
Category II assistance covers the costs associated with acquiring closed
circuit television equipment used for direct instruction, including ITFS, but
excluding broadcast television, the costs of materials used in such instruc-
tional programs (including studio equipment), and the costs of minor remodeling

associated with such acquisition.

Applicants submit requests to the appropriate state educational agency, which
must be designated or created by the state for it to participate in the program.
This agency prioritizes requests according to "objective standards" and submits
the overall state list to the U.S. Office of Education. States are allocated
their share of the total program funds on the basis of (1) the number of

full time students in institutions of higher education and (2) the per capita
income in the state. Normally the Federal grant covers 50 percent of the

associated costs, but it may cover as much as 80 percent of the associated

*Public Law 89-329, 79 Stat. 1219, amended by Public Law 89-752, 80 Stat.
1241~-1244.
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costs 1f the institution proves to the state agency that it has insufficient
resources to participate in the program and is unable to acquire such resources.
Eligible costs must be incurred by the grantee within a year after the grant

is made. Costs assoclated with lease or lease-purchase arrangements are also
limited to those incurred and made within the 12-month period following the

grant, thereby limiting leasing arrangements to one year.

Non-profit institutions of higher education that meet the basic maintenance-
of-flscal-effort requirement set forth in the legislation are eligible for
grants under this program. To qualify for a grant, the institution is required
to demonstrate a malntenance-of-fiscal-effort by expending from current

funds for instructional and library purposes (excluding personnel costs)

not less than it expended during the previous fiscal year. In making grants,
the Office of Education may disapprove specific grants for reasons such as
extravagance, but must abide by the state agency's decision as to the priority

of projects within the state.

Category II assistance has already had an impact in the area of purchasing
closed circuit television equipment, most of it for small systems. Most
equipment 1s wire line, but several microwave systems have been purchased.
Category 1 assistance, though broader in scope, has not yet had such an
impact on telecommunications. Although the specific expenditures of Category
IL funds are unknown, Illinols received $69,000 for five projects in Fiscal
Year 1966; $68,000 for eight projects in Fiscal Year 1967; and was allotted
$66,000 in Fiscal Year 1968. (The number of projects in Fiscal Year 1968 as
well as the Fiscal Year 1969 allottment are umavailable.)

The limited funds and the constant competition among the State's institutions
displayed in the past are likely to continue in the future. These factors

are likely to continue the practice of making a large number of small grants.
(The average amount in Illinois was $14,000 in Fiscal Year 1966 and $8,500 in
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Fiscal Year 1969.) This practice makes the Instructional Equipment for Higher
Education Program a more appropriate source of funds for distributing a tele-
vision signal on a campus than for financing the State telecommunications

system.

Conclusions

There are several federal programs which can be expected to contribute some
funds toward the development of a State-wide system for Illinois. But each of
the administering agencies will make a committment of funds only in response
to a specific application, and predicting the exact amount of a committment

is impossible because of lack of precedent or because the funds available are

declining.

Matching the needs of Illinois for such a system to the different goals of the
various agencies involved may be a major problem in coordinating among the
grant applications that must be prepared. Also, to get the most from each
agency, it may be necessary to implement the system on a phased basis to carry
it into several fiscal years and thereby avoid straining their budgets. But
we believe that a deliberate stretch-out 1s not in the best interests of the

State.

It is safe to say that some appreciable amount of federal matching funds will
be obtained in small amounts from several agencies, but we believe that the

total will not approach 50% of the system costs.,

Finally, considering the probably small total of federal contribution, this
factor is not significant in choosing among the alternatives presented in this

report.
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PART SIX: CONCLUSIONS AND RECOMMENDATIONS

The conclusions discussed in this part derive directly from the preceding
parts of this document. While the conclusions are stated succinctly they
are not intended as a summary, and their significance will probably only be
understood by a reader who has at least scanned the first five parts of the
document., To refresh the reader's memory each conclusion is followed by a
reference in parentheses listing the part of the document on which the

conclusion is based.

For continuity, each conclusion that lays the foundatioa for some action is
accompanied with a specific recommendation to the State. This recommendation
represents the best technical judgment of SDC and may not coincide with the
opinions of various groups within State govermment., SDC has tried to discover
and understand the varying points of view within the State and is fully
conscious of the fact that, though differing points of view may each contain

considerable merit, they may nevertheless be irreconcilable.

The work statement for this study required SDC to examine a number of
different approaches to aid the Commission in "the development of a long
range plan for the most effective and efficient telecommunication system

for the State of Illinois." These different approaches were worked out in
sufficient detail to furnish comparative cost figures., The final choice of
system remains with the State, however, and this precluded the develcpment of
any one system to any greater level of detail than was necessary to make the

cost effectiveness analysis.

The State has retained the responsibility for choosing the most attractive
(not necessarily the cheapest) approach and now must make certain fundamental
decisions. This is the nature of a cost effectiveness analysis. The pertinent

factors and costs are presented to the decision maker by the analyst with the
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decision points plainly indicated. At this point the opinion of the analyst is
no longer desirable because it is the decision maker's responsibility to decide
which choice is in the best interest of the State, based upon the facts
presented by the analyst as modified by the decision maker's own subjective

opinions,
1. Conclusion - The largest telecommunications expense for the State, and
therefore the largest potential target for savings, is the local

telephone bill. (Part Two)

Recommendation - An expert independent communications consulting firm

should be hired to investigate the telephone system furnished to the
State by the common carriers with the objective of minimizing the costs.

2. Conclusion - A telecommunications management organization is needed by
the State to assure efficient operation of the rapidly growing State

telecommunications system. (Part Three)

Recommendation - A telecommunications management capability consisting

of a high level advisory committee and an operating unit at the diV1sion
level should be created to administer the complex telecommunications

facilities of the State.

3. Conclusion - Interconnection of a State-~owned telephone nework (microwave)
to the common carrier telephone plant will probably be allowed in the near
future under FCC rules even though final disposition of the Carterfone

Case has not been made by the Federal Appellate Court. (Part Four)

4, Conclusion - Assuming that the Carterfone decision will stand, it is
legally, technically, and economically feasible for the State to operate
a private telecommunications system to carry its ETV and State agency

voice and data traffic. (Part Four)
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Conclusion - Traffic congestion on the land mobile radio network in
the high population density metropolitan areas is severe with only a
temporary solution being offered in the near future by the transfer of
additional spectrum space from the lower UHF television band by the
FCC. (Part Four)

Recommendation - Full advantage should be taken of the new frequeacy

allocations in the Chicago area to upgrade the State land mobile networks.
Extensive replacement of existing equipment, however, should be avoided
until some of the newer systems offering a permanent solution to the
crowded spectrum problem, that are being developed by the militavy,

become generally available on the civilian market., They are not

expected to be available before 1975,

Conclusion — Due to the wide bandwidths required for television channels,

the only part of the spectrum that is feasible for a multi-channel
State-owned or leased ETV network 1s in the 12=-GHz band. (Part Four)

Conclusion = Cost differences among the three types of ETIV networks,

1) common carrier, 2) State-owned, and 3) leased, are not significant.
Some criterion other than cost must be used to decide which system to

implement. (Part Five)

Recommendation = Educational authorities in the State should re-exasmine

and refine their long-range ETV network requirements to determine if
decision criteria based on the type of network are involved. Otherwise,
considerations such as reconfiguration flexibility, uncertainty in future

costs and other more subjective criteria will determine the path to follow.



240

8. Conclusion - On the basis of cost criteria alone, the common carrier
administrative network is preferred to the State-owned or leased networks
which are at least 45 percent more costly for the same capability. The
common carrier network alone, however, lacks the high reliability and
survivability that would accrue to a State-owned or leased microwave system

backed up by normal common carrier circuits. (Part Five)

Recommendation - The State must decide 1f the high reliability and

survivability afforded by a State-owned or leased administrative network

is worth the extra cost.

9. Conclusion - TIf the State decides that a State-owned or leased admini-
strative network with normal common carrier telephone service as backup
is necessary to provide high reliability and survivability for the
Civil Defense, State Police, and other priority uses, then some cost

advantages accrue if the ETV network is also State-owned or leased. (Part Five)

Recommendation -~ The best choice for the State in this case is either a

State-owned or leased combined ETV and administrative network. The cost
of adding multiplex and microwave equipment to an already costed microwave
network is somewhat less than the cost of installing a complete microwave
system including land, towers, buildings and other costs, even though this
is offset somewhat by going to 12 GHz from 6 GHz in order to accommodate
the wide bandwidths required for the ETIV channels. The savings in the
administrative network would be about $130,000 per year if the State-—owned
or leased combined ETV and administrative network is used. (See networks

4 and 5 versus 6 and 7 in Figure 5-1.)- (Part Five)
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Conclusion - No Federal agency can be depended upon to fund a substantial

part of the costs of ETV or administrative telecommunications networks
(e.g., 50 percent), although several agencies may be persuaded to provide
some funding for specific parts of a network if these parts can be shown

to meet thelr specific goals. (Part Five)

Recommendation — While the State should make a strong effort to get as

much Federal assistance as is possible in development of its telecommuni-
cation networks, it should nevertheless be prepared to pay for the greater
part of the cost out of State funds. The State should be especially
careful that conforming to Federal rules to qualify for funds does not
compromise other more important State requirements that may not be

covered by the Federal rules. Finally, care must be exercised so that
replanning to meet Federal rules does pnot run overall costs up to the
point where they may exceed the matching funds available from the Federal

government.
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GLOSSARY

This is a glossary of some technical terms used in this report. It should
not be taken to represent official definitions, though authoritative sources
were used wherever possible. In choosing among a number of definitioms, the

least technical and most understandable term was selected.

Administrative Network--The intercity telecommunication network that provides

voice and data channels for all State agencies. It handles both normal and

priority traffic.
APCO--Associated Public Safety Communications Officers, Inc.

Bandwidth--Refers to the range of frequencies determined by an upper and lower
frequency limit that contains the information content of a radio or wire

communication channel.

Carterfone Case--Refers to a milestone decision by the Federal Communications

Commission ir which the Carter Electronic Corp. had connected a radic telephone
device to the common carrier telephone networks in violztion of previous tariff
rules. The Commission ruled in favor of the Carter Electronics Corp. in a major
reversal of past policy and this has been interpreted by industry as opening

the door to widespread interconnection of foreign devices and communication
systems to the common carrier telephone network. The case is being appealed in

the Federal courts so no final decision has been made.

Common Carrier--A government regulated company furnishing communications services

to many customers, e.g., the telephone company.

CW (Continuous Wave)-—-An on-off keying form of transmitter modulation used in

radio telegraphy; Code elements are formed by bursts of full carrier power

interspersed with periods of no carrier power.
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CD --Civil Defense

Channel Requirements—-Refers to the number of communication channels required

to handle a specified amount of traffic with a given grade of service. Generally,

the higher the grade of service desired the larger the number of channels that
will be required (see Grade of Service).

Centrex-—-An improved type of dial PBX service. It is an arrangement to serve
one or mcre subscribers from a central switching machine located either on a
subscriber's premises (Centrex CU) or on telephone company property (Centrex
CO). Centrex service {(CU or CO) permits outside callers to dial directly to
telephones within tﬁe system without going through a PBX operator. This is
called direct inward dialing (DID). In certain areas, Centrex systems also
provide automatic identification of outgoing long distance or message unit

calls by local telephone number.

Data Sets—-Hardware used to transmit and/or receive machine-generated signals.

Data Traffic——All forms of digital, non-voice telecommunications. In Illinois
the volume of data traffic is rapidly growing and is expected to equal or
surpass voice traffic volume by 1975. During this period it is expected to
consist principally of low speed teletype terminals communicating with central

computer complexes. Data traffic can be classified as either normal or priority.

.DDD_(Direct Distance Dialing)--Dialing a long distance call without the

assistance of an operator.

Dedicated Lines--Telephone lines leased from the telephone company at a fixed

price per mile per month and used exclusively by the State.
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Dial-up Trunks--Trunks that are subscriber accessed by dialing as opposed to

access through an operator.

EOC (Emergency Operating Center)--A communications center, usually underground

or protected, where State officilals having civil defense responsibilities are
concentrated to direct civil defense operations during a period of great

emergency such as enemy attack or natural disaster.

ETV (Educational Television)--As used in this report includes Instructional

Television (ITV) in the public schools as well as general educational television

broadcasts to the public.

FCC (Federal Communications Commission)--The Federal regulatory agency that

controls interstate telecommunication systems and all radio transmissions.

Frequency-—Refers to the oscillation rate of the electronic signals used to carry
the information content of a radic communication channel. Frequency is expressed
in units of hertz, kilohertz, etc. which means cycles per second (cps), kilo-

~ycles per second (kes) etc.

Gigahertz (GHz)--One billion hertz (see Frequency).

Grade of Service--A measure of the adequacy of communication channels to handle

the volume of traffic carried by them. In this study the grade of service of
dial accessed telephone lines is expressed in terms of the probability of
reaching a line during the busy hour. This probabllity is expressed as a "P"
number, e.g., if the probability that all trunks will be busy in one out of 100
attempts this is called P-1 service. If the probability of all trunks being
busy is 10 out of 100 the grade of service is P-10.
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IBT--I1linois Bell Telephone Company.

ITC-~Illinois Telecommunications Commission created by Act of the 75th Illinois
General Assembly (House Bill No. 2138, June 17, 1967).

Kilocycles per second (kcs)~-See Frequency.

S~ Land Mobile Radio-—-Radio communication between a base statlon and land mobile

station or between land mobile stations. In\Illinois,‘it is used principally
by the State Police and the Highways Division in a number of individual networks
operating in different geographical areas the limits of which are determined ty
the range limitations of the radio equipment used.

-MAA (Mutual Aid Areas)—-Illinols is divided into ten Mutual Aid Areas for civil

defense purposes. They are the links to the local community civil defense

agencies through which the State civil defense organization maintains contact.

Megahertz (MHz)--One million hertz (see Frequency).

Microwave--The band of radio frequencies between 0.225 and 100 Gigahertz.

Multichannel telecommication radio networks utilize frequencies in this band.

Multiplex—-Multiple simultaneous transmissions on a common channel.

NACOM-1--National Communications System 1, a Federally financed nationwide
communication system for transmitting telephone and teleprinter civil defense
messages. Its principal use is to provide resource and status information
upward through the civil defense organization in time of emergency. In Illinois
it connects the State EOC with Civil Defense Region Four Headquarters in

Battle Creek, Michigan.
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Normal Traffic--The everyday business traffic of the State agencies characterized

by its non-urgent nature, by absence of emergency requirements and by its ability
to be routed over shared facilities thus allowing maximum efficiency in the use

of such facilities.

POTS--Plain 01ld Telephone Service refers to the type of telephone service
offered under existing tariffs as opposed to unique sophisticated switching
schemes that could be provided to the State under a special tariff offering.
POTS configurations projected to 1975 were used by SDC since cost figures for

special tariff applications were not available.

Priority Traffic--That portion of the traffic of the State Police, the Division

of Highways, the Department of Mental Health and the Civil Defense Agency that
is dedicated to urgent business and emergency use and requires exclusive facilities

to ensure high reliability.

PBX--The term PBX (Private Branch Exchange) encompasses a wide range of tele-
phone systems which accomplish all of the followihg: 1) intercommunication
{switching) calls between stations on the system, without connecting those calls
to public lines; 2) directing incoming calls from public lines; 3) connecting
outgoing calls to public lines. The range cZ PBX systems extends from the
simplest of manual PBX systems (where the operator of the switchboard places,
receives, and switches calls) to the extremely complex Centrex PBX systems on

| which the caller accomplishes nearly all of the operations by dialing directly
without going through a PBX operator. There are numerous other dial PBX systems

with varying degrees of involvement by the PBX operator.

P-1--5ee Grade of Service.

P-10--See Grade of Service.
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'Piggybacked--Refers to method of carrying a narrow band data channel within the
passband of a voice channel by use of selective bandpass filters. Voilce currents
lare excluded from a small band of frequencies in the volce spectrum so this

‘band may be used for t.e transmision of data, e.g. teleprinter signals.
)

i

EBQQES (Radio Amateur Civil Emergency Service)~-A voluntary emergency communi-

cations network.

;RADA (Random Access Discrete Addreps)-—Radio communication system being developed

!by the U.S. Army.

iSatellite ETV Network-— A . radio network for distribution of educational tele-

vision programs within the State utllizing a synchronous satellite as the primary
transmission medium. State-of-the-art limitations make this network economically

infeasible at this time and for the near future.

SDC--System Development Corporation, 2500 Colorado Avenue, Santa Monica,
California.

SIU--Southern Illinois University, main campus at Carbondale, Illinois.

SMSA (Standard Metropolitan Statistical Area)--Defined by the Census Bureau as

"a county or group of contiguous counties which contains at least one central
city of 50,000 inhabitants or more or 'twin cities' with a combined population
of at least 50,000."

SoS--Secretary of State.

Spur Lines—-In this study spur lines refer to common carrier leased lines used
to connect a police, highways or civil defense installation to the main State

‘microwave network. These are used for economic reasons where the volume of
traffic is too small to justify the installatiom of microwave facilitles.
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Telpak--A bulk private line service which permits large communications
capacities and can be used for transmission of voice, teletypewriter,

facsimile, or digital data at reduced rates.

Terminal--The equipment at a location that terminates a telephone or data
line. It provides the interface between a long distance line and the local

distribution network.

UI--University of Illinois, main campus at Urbana, Illinois.

UHF (Ultra-high frequency)--That part of the radio frequency spectrum between
300 and 3000 megahertz. '

VHF (Very-high frequency)--That part of the radio frequency spectrum between
30 and 300 megahertz.

WATS (Wide Area Telephone Service)--A service which allows customers to make

an unlimited number of long distance calls within a certain region (a state or

group of states) for a flat or measured monthly rate.
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AMENDED IN ASSEMBLY JULY 11, 1968
AMENDID IN SL\’ATI‘ JUNE 19 1958 | -

SENATE BILL : * . . .. - No. 1200 .

Introduced by Senator Schrade

April 16, 1968 -

REFERRED TO COMAMMI(TEE ON GOVERNMENTAL EFFICIENCY

An act to amend Sections 15252, 15275, 15379, 15281, and
15300 of the Goverament Code, relatmg to the (’al», orwin
State Communications Advisery Board.

The people of the Stute of California do enact as follows:

Secrion 1. Section 15252 of the Govercment Code is
amended to read:
15252. The purpose of this part is to improve and coordi-
nate the nze of radio and other cowmunications focilities owned
- and operated by the state, and to coordinate and cooperste with
cities, eounties, and other political subdivisions thereof, in
order to eliminate duplications and interferences, to brmo
about econnmies which eculd not otherwise be obtamed
Sec. 2. Seetion 13"{3 of the Government Cods is amended
10 toread:
11 15275. There is in the¢ state government the California
- 12 State Communlcatlons Advisory Board which consxs s of :
13 (a) The Director of Gereral Services.
14 (b) The Attorney General or his designated represeniative,
15 the Adjutant General or his designated rcpresent'ltne, the Di-
16 . rector of the California Disaster Ofﬁce or his designated repre-
17 sentative, the Commissioner of the California Highway Patro]
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LEGISLATIVE COUNSEL'S DIGEST '
SB 1200, as amended, Schrade (Gov Ef.). Commumcatlons Ad—
. - visory Board.
Amends various secs., Gov.C.
Expands membersmp of Commumcatmns Advisory Board. Allows
rather than requires the board to perform in specified areas. Deletes
_ various responsibilities of the board. Increases expense aliowance for
members when attending meetings.

Vote—MaJonty ApprOprxatlon—-N'o Fiseal Comm;ttee——Ye:.
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1 or his designated representalive, the Divector of Conservation
2  or his desiznalod vepresentative, the Divector of Tublic Works
3 or his designated representative, the Direvetor of the Depart-
. 4 ment of Water Resourees or his designated representative, and
-5 a representative of the Governor. -
6 (e) Two representatives of the law enforcement serviees in
T this stute, one of whom shall be representative of city or city
8 and county law enforccment services and shall be recovimended
8 by the Law Enfuvreenent Sevtion of the League of Calilornia
10 Cities, and one of whom shall be representative of eounty law
11 enforcemeut serviees and shall be recommended byt County
12 Supexn:. TS SSO"]dtlun, appoiuted by the Governor subject
13 to the conﬁlnmuun of the Scnate.
14 . (d) Two representatives of the fire services in this state, one
15 of whow shall be representative of eity or city and county fire
16 services and shall be recommended by the California Fire
17 Chiefs Association, and one of whom shall be representative of
18 eounty or district fire scrvices and shall be recommended by the
.19  California Rural Fire Ehiefs —\%oemtwr, appointed by the
20 Governor subject to tlie confirmation of the Senate.
21 {e) Two representatives of industry at large, appointed by
22 the Governor subject to the confirmation of the Senate.
23 Sec. 8. "Section 15279 of the Government Code is amended
24 toread: ‘
25 - 15279, Of the six mumbers of the board appsinted pursuant
26 to subdivizions (e). (d), aud (e) of Section 13275 of this arti-
27 cle, two shall be appointed for a term expiring December 31,
28 194%; two for-a term expiriny December 21, 1040, one for a
29 term expiring December 31, 1950, and one for a term expiring
30 December ‘31 1951, SLbaequ‘nt appomtmenta in eaeh instanee
91 shall be for terms of four years, ending on December 31st of the
32 fourth year after the end of the prior term, except that ap-
33 pointments to fil! vacanziesneeurring for ony reasen ¢thor than
34 the expiration of the term shall be for the unexpired portion of
85 the term in which hey ozecur. The members of the board shall

. 36 hold office until their successors are appointed and qualify.
37 - Skc. 4. Section 15281 of the Govprnment Code is amended
38 to read:
39 15281, The members of the board shall not receive compen-

40 sation from the state for their services under this part but,
41 when called to attend a meecting of the board, shall be reim-
42 bursed for their actual and neeessary expenses incurred in
43 coancction with such meeting, or in lien of such expenses shall
44 ‘receive mileage and twenty dolars ($ 20) each day of actual

.. 45 sevvice. _

. 46 Skc. 5. Section 15300 of the Governme t Code is amended
.47 to Tead: . : :
48 15300. 7The board may: : :
49" (a) Provide adequate representation of local and state gov-

50 ernmental bodies and agencies before the Federal Commmxca-
51 tions Commission in matters aifeeting the state and its cities,
52 counties, and other public agencies.
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{b) Provide, upon request, adequute advice to state and
lIocal agencies in the state concerning existing or proposzd com-
municationis facilities between any and all of the following:

cities, eounties, other political suhdivi:ions of the state, state-
departments, agencies, boards, and commissions, and depart.
ments, agencics, boards, end commissions of other states and

 federal ageneics.

(e) Make and adopt necessary rules and regulations aflect-
ing the board’s procedure and conduct.

{d) Recommend to the appropriate state and local agencies
such rules, regulations, procedures, and methods of operation
8s it deems necessary to effectuste the most efficient and eco-
nomical use of publiely owped and npemted communuications
faeilities within this state.

(e) Prov lde, upon request, information anrl data concerning
the communications facilities which are owned and operated by
publie ageacies in connection with offieial busmeas of public
safety services.

(f) Carry out the policy of this part,

]
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File No.:

From Deparhneni of General Services ' s -
Jxecutive Office .

-)

Subject: ITATE ADMIN ISTRATIVE MANUAL TRANSMITTAL LETTER NO. 12}
-= (Revised Communications Crapter)

Attached is the revised Comniunications Chapter of the Staie Administrative ) i
Manual, Dections 4500-4583. The organizaticon of the chapter has been
imnroved by relocating and renumbering various secti:ons.

Section 1505.10 requires agencies to notify Comnunications Divisinn of the
person named as Agency Telephone (‘o rnuniications Representative.

Section 4512.31 applies a standard of essn”lu.allty +o the assignment of
wobile radins, | : _ -

Standarcds and requirements for authoriz:ng installatinn cf telephone systems
instruments, and features are set forth to orcnn:le agencias with informatis
necossary to reduce, alter, or increase their telephone 2suigment. R-f'u- ol

aporoals end exemptions from approvals are state< in Sections 4520.20 31

4322,

Sactinn 4572 states new policy regariing acquisition end use of radio vaulis
The surchargs descridad in Managenmsent Llzms 68-11 for off-net calls to

San Ffranc::ico and Los Angeles STR

Anadraw R, Lalli
Director of Fnreral Services
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. DIRECTIONS TOR SHEET REMOVAL AND INSLRTION
State Administrative Manual Transmittal Letter No. 121

Before proceeding with the changes below, the revision record, which is
the first sheet at the front of each manual, should be examined to sce if
the necessary transmittal letters have been entered so that your manual

is up to date. If your manual is not up to date, please contact the State
Administrative Manual Coordinator, Ext., 5-2879, to obtain needed material.

‘Remove . Insert .
Entire Communications Section Revised Communications Secticn
4500 Index through 4576.33 4500 Index through 4580

{7 sheets) (8 sheets)

Date and initial manrual revision records as follows:

Revision
Manual Cede Record No.
Complete (SAM (0000 - 19999) A 121
General Responsibilities & Services
(0000 - 5999 : B 75

Communications (4500-4599) K 35
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STATE ADMINISTRATIVE MANUAL
COMMUNICATIONS

COMMUNICATIONS POLICY (Rev. 5-68) - _ . 4500
It is state policy to provide efficient and economical communications as needed to support the

functions of all state agencles. For all equipment, whether purchased or leased, this requires

careful advance planning, adequate standards of preventive maintenance, and adequate

facilities for installing, modifying and maintaining equipment at all locations,

GENERAL SERVICES' AUTHORITY FOR COMMUNICATIONS MANAGEMENT AND SUFERVISION (Rev. 5-68) 4501

Section 14931 of the Government Code authorizes the Department of General Services to acquire,
install, equip, maintain and operate new or existing communications systems and facilities

and to do such other acts, in the name of the State, as will provide adequate and efficient
communications systems and make such systems available to state agencies.

Section 14615 grants the Department of General Services the general power of supervision
over all matters concerning the financial and business policies specified in Sect;on 14931,

COMMUNICATIONS OBJECTIVE (Rev. 5-68) : . 4502

The primary objective of the Communications Division, Department of General Services, is to
insure that state agencies are provided essential communications services meeting their
operational requirements at a minimum expenditure.

COMMUNICATIONS DIVISION FUNCTIONS AND GOALS (New 5-68)° 4503

To accomplish the objective stated in Section 4502, the functions and goals of the Communications
Division, Dppartment of General Services, are as follows:

1. Developing technical plans and recommending communications facilities and equipment which
will meet state agencies' operational communications requirements.

2. Continuing review and evaluation of ‘communication facilities and equipment used by state
agencies to insure their needs are being met at the lowest cost to the State.

3. Providing the engineering, installation, maintenance and management of communications
facilities, equipment and services at the lowest cost to the State.

4, Developing and implementing policies, standards, practices and procedures to insure orderly
development of state communications facilities in an economic and efficient manner.

DEFINITIONS (Revised 8/68) 4504

Entries in this section are liniited to those terms and words for which a common definition

will assist in clarifying the general terms and words used in this chapter and within the com-
munications industry. These definitions are not intended to be a listing for procurement purposes,
nor should they be viewed as a complete classification of communications equipment. Additional
definitions related to telephone equipment and usage are contained within the General Services
publication, "A Guide to Better Talephone Service", awvailable from Communications Division.
Other publications are available from Communications Division on particular subjects.

When used in the sections of this chapter, terms and words have meanings as follows:

ATSS -- Automatic Telecommunications Switching System (see Section 4535.)

Automatic Answering Equipment -~ an arrangement whereby incoming calls are answered auto-

Q

RIC

matically with a pre-recorded announcement, and the calling party cannot leave a message.
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Automatic Answering and Recording Equipment -- an arrangement whereby incoming calls are auto-
matically answered and the calling party may leave a message.

Automatic Call Distributing System (ACDS) -- an arrangement which automatically distributes incoming calls
evenly between a number_of answering points on the common system, \

Automatic Dialers -- devices which perform the dialing function for a teIepnone user. Some use magnetic
tapes for conveniently storing and locating frequently called telephone numbers others use prepunched
tape or plastic'cards.

Automatic Signal Unit {ASU) -- a one or two-way a'rrangement which automatically rings the called station
when the calling party picks up the telephone. This equipment is associated with a separate inter-
communicating line between the two stations. .

.

Busy Lamp -- a light arrangement to indicate which line(s) on a key telephone system is in use.

Call Director -- a larger size key telephone instrument capable of terminating between eleven and twenty-
nine lines. It may be provided in incraments of 12, 18, 24 or 30 keys, one of which is a hold key.

Call Diverter -- a fully automatic device used to transfer incoming calls from one telephone number to

another. .

Call Diverting Equipment -- an arrangement which makes it possible to prevent dial PBX station users
from making unauthorized local or long distance calls.

CENTREX -- an improved type of dial PBX service. It is an arrangement to serve cne or more subscribers
from a central switching machine located either on a subscriber's premises (CENTREX CU) or on telephone
company property (CENTREX CO). CENTREX service (CU or CO)} permits outside callers to dial directly

to telephones within the system without going through a PBX operator. This is called direct inward
dialing (DID). In certain areas, CENTREX systems also provide automatic identification of outgoing

long distance or message unit calls by local telephone number (AIOD}.

Code Calling Equipment -- an arrangement for sounding audible signals according to definite patterns
by code sending equipment used with dial PBX or 20-40 Dial Pak systems . ‘

Common Carrier -~ as'used in this chapter, refers to a commercial telephone and/or telegraph company.

Communications Eml_gment and Secvices include: All wire and electromagnetic communications such as
teletype, telephone} facsimile, television, data transmission, central dictatlon recording equipment,
sound systems, rad o, telemetering, broadcasting and microwave.

Conference Equipment -- a special arrangement which enables one telephone user to conference
simultaneously with several other telephone users wlthm the same system and/or with outside calls.

Data Sets -~ refers to data service which is a Common Carrier Service provided for the purpose of
transmitting and/or receiving machine generated signals.

Dedicated Leased Lines -- A .state leased private line facility for communication purposes other than
ATSS. Most are obtained under “bulk”. (TELPAK) tariff ﬁling, and for the sole use of a specific agency.

Dial Dictation Eguigment -- a special assembly of equlpment that permits dial telephone station users
to be connected to customer-owned dictation equipment. It may be used with Key Telephone, Dial PBX,
CENTREX, or 20-40 Dial Pak systems.

{Direct) Inward Dial -~ see’ CENTREX

Emergency Re eporting System (ERS) -~ a switchboard system designed expressly for reporting and dispatching
of emergencles. Up to 400 emergency telephones may be connected.

Foreign Exchange Service (FEX) -- telephone .service from one service area of the telephone company into
another. Example: Sacramentc local service extended into Marysville.

Holding Feature (Key Telephone) -- a feature which enables holding a call while giving or obtaining
_information or answering a call on another line without dlscounectlng the first calier. .,

ERIC
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Hunting (Rotary} Line Groups -- an arrangement where several consecutive telephone numbers are
grouped in a system that will "hunt" fur an idle number in the group when the called number is busy.
The caller would receive a busy signal only {f all 1ines of the group were in use. Normally only the
first number of the group (pilot number) will be listed.

Intercom Systems ~- see Section 4521.30.

Djrect) Inward Dia} -- see CENTREX. .
Key Telephonga Features -- any element(s} of a key telephone arrangement necessary for key operation.

Key Telephone Svstems (KTS) -- a key telephone system is an arrangement of telephones, wiring
and other necessary equipment which provides a means of answering one or more lines by one or
more stations and to transfer calls to another station., The types of key system telephones include:
push button telephones; Call Directors; panel mounted modules; ten line key units; sets with
externally mounted keys; or sets with no associated key equipment, when such sets are part of a
key telephone assembly.

Line Lamps -~ a light arrangement to indicate which line(s) on a key telephone system is ringing.
Microwave Communications -~ see Radio/Microwave Communjcations.

Mileage Charges -~ the additional chiirges for stations located in a different building and beyond a
certain distance from the primary station.

Off-Net ATSS Telephone Calls -~ see Section 4535.1,
On-Net ATSS Telephone Cgalls -~ see Section 4535.2.
Parallel Toll Calls -- see Section 4535.3.

PBX Systems -- the term "PBX" (Private Branch Exchange) encompasses a wide range of telephone

systems which accomplish all of the following: (1) inter-communication (switching) calls between
stations on the system without connecting those calls to public lines; (2) directing incoming calls
from public lines; (3) connecting outgoing calls to public lines.

The range of PBX systems extends from the simplest of "manual” PBX systems (where the operator of
the switchboaid places, receives, and switches calls) to the extremely complex "CENTREX" P3X
systems on which the caller accomplishes nearly all of the operations by dialing directly without

going through a PBX operator. There are nurierous other “dial" PBX systems with varying degrees of
involvement by the PBX operator.

Radio/Microwave Communjcations ~- communications that utilize radio frequencies, including radio
and televisicn broadcasting.

Radio Vau}ts -- the space in which specific radio/microwave equipment is located at a site established
for radio/microwave communications.

Rotary Lines -- see Hunting (Rotary) Line Groups,

Sound Systems -~ include: public address, paging, recording, and studio facilities.

Speaker Phone -~ a microphone (transmitter) and loudspeaker (receiver) assoctated with a telephone.
It permits a telephone conversation without using the handset.

Spokesman -- a separate loutspeaker (receiver) connected only to the receiver circuit of a telephone
with a combination on-off volume switch. The handset must be off the switchhook before the
Spokesman will furiction.

l BK 4504 (Cont, 1) MAY, 1968
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Station (Switchhook) Bugy ~- a light'arrangement which indicates to another location that a specific
telephone is being used as contrasted to a busy lamp which shows that a line is in use. :

Switchboard System Telephone Calls ~- see Section 4534 and PBX Systems,

Teletypewriter Service -~ a communications device to transmit printed information from one tele-
typewriter to another teletypewriter(s) using wire line, radio, or microwave .cansmission facilities.

Touch-tone Calling Service -- provides for the use of push button equipped telephone instruments to
originate calls - {this service is not yet generally available in California).

Wide Area Telephone Service '(WATS) ~- a special arrangement to permit long distance calling on a flat
rate monthly charge to specifically designated areas of the state or natioh.

Wink Hold - a light arrangement on a key telephone equipped with "hold" to wink rapidly when a line is

held,

§A Type Intercom -- a selective intercommunicating system with two talking paths equipped for push
button or dial selectlng other telephones, Visual Indicators and several other special features may be
provided as needed.

20-40 Dial Pak -~ a small dial intercommunicating system for 20 to 40 telephones. Access to outside
lines is avallable to the connected stations only with special attendant assistance.

400 Series Key Mountings -~ @ panel mounted module key telephone instrument capable of terminating
from 29 to 119 lines. It may be provided in increments of 30, 60, 90 or 120 keys. one of which is a
hold key. . .

6051 Key ~- a separately mounted strip of 12 keys capable of terminating 11 lines, One of the 12 keys
is a hold key. )

AGENCY RESPONSIBILITIES (New 5-68) : _ 4505

All agencleé will comply with the requirements and standards stated in these chapters which are
the state standards for communication facilities.

ASSIGNMENT OF AGENCY TELEPHONE COMMUNICATIONS REPRESENTATIVE(S) (Rev. & Renumbered

5-68) 4505.10-

In each agency, responsibility for approval of proposed changes or additions in telephone equip—’

‘ment will be specifically assigned to cne or more individuals. The person{s) designated must have

authority to grant budgetary as well as administrative approval of the agency. Within the follow-
ing ?e)ctlons, such persons will be referred to as "Agency Telephone Communlcatlons Representa-
tive(s)"

Aqencies wil! advise the Communications Division of the names, titles, mailing addresses and
telephone numbers of their Agency Telephone Communications Representative(s), and the geographic
area for which they are responsible. Such notifications will be kept current and addressed to:

Communications Division
2025 19th Street -
Sacramento, California 95818

OBTAINING TELEPHONE ASSISTANCE (Rev. & Renumbered 5-68) . 4505.20:

The Communications Division and the telephone industry will assist the Agency Telephone Com-

E

munications Representative In meeting telephone communication requirements in conformance
with the standards outlined in this chapter. {See Section 4521 et seq.}

Q
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ORDERING TELEPHONE EQUIPMENT (Rev. & Renumbered 5-68) ) 4505.30

To provide uniformity, orders for changes, additions, modifications, removals or relocations

of telephone equipment and services {except ATSS ~ see Section 4512.60) shall be submitted on

Standard Form 20 (Telephone Service Request), obtainable from Central Stores, Orders not

requiring Communications Division approval should be sent directly to the local telephone i

company. (See Sections 4520-4522.) Ample time, as determined by mutual agreement with the ;

telephone company, should be allowed for ordering of eguipment prior to desired date of service. i

Orders requiring Communications Division approval, other than telephone switchboards and i

special arrangements, must be received by Communications Division at least 60 days in l

advance of the desired in-service date. Oiders for telephone switchboards and special l

arrangements require longer lead time varying from 6 to 18 months. Agencies will be advised ;

by Communications Division of the in-service date. i
|

REMOVAL OR RELOCATION OF TELTPHONE EQUIPMENT (Rev. & Renumbered 5-68) 4505.40

At least once a year -- or more often when changes in personnel, operations, or procedures

occur ~- agencies will review their need for telephone facilities and immediately order removal

of any unnecessary lines, stations, or special service features. When telephone equipment is

to be removed or relocated without additions, the agency will submit an order vn Standard Form 20

(Telephone Service Request) directly to the local telephone company.
REVIEW OF COMMUNICATIONS PLANS AND TRANSACTIONS (Rev. & Renumbered 5~68) 4510

Certain categories of plans, proposals, expenditures and other transactions of state agencies
relative to communications equipment and services require the approval of the Communications
Division. The required reviews and approvals are described in the following sections. All
communications proposals which require the approval of Communications Division, including
communications facilities in new space (see Pacilities Planning, Section 1370 ff), will be
coordinated with the Communications Division at the earliest possible date.

COMMUNICATIONS DIVISION REVIEW OF AGENCIES' COMMUNICATION PROGRAM BUDGEY
(Rev. & Renumbered 5-68) 4511

State agencies will provide Communications Division with a copy of their proposed communications
program budget no later than August 1 of each yvear. ("Communications program budgets" will
include capital outlay, equipment, operating expense, personnel, and all other related costs for

a complete project.) The agency's program budget will specifically explain the scope of the project,
the purposes to be accomplished, total cost of project, existing investment of project, cost of the
portion of project being budgeted, and the agency's order of pricrity for each project. Pursuant

to Department of Finance, Budget Division instructions, Communications Division will forward a
report to Budget Division on each agency's communications program budget.

The Budget Division will review such programs in the same manner as other requests from
individual departments. A favorable recommendation from the Communications Division will not,
therefore, automatically mean inclusion in the Governor's budget. If the Budget Division recom-
mendation is for deferment, or if the agency suggests deferment on a priority basis, the Budget
Division will inform Communications Division immediately. Communications Division will then
determine what effect such deferment will have on the overall communications program,

OTHER TYPES OF REVIEW BY COMMUNICATIONS DIVISION (Rev. 5-68) 4512

In addition to the budget review process outlined in Section 4511, the Communications Division
will review plans and proposed transactions of agencies as follows:

F TCK 4505.30 AUGUST, 1968
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Review of plans and transactions related to leased or state-owned telephone equipment vary
according to the usage and type of equipment involved. Sections 4520ff deal with this subject
in greater detail.

CONTRACTS FOR COMM UNICATIONS AND ELECTRONIC SIZKVICE (NON-TARIFF) - REVIEW (Kev. 8/68)

Communications Division will be contacted prior to actual negotiation of detéiis in contracts .
for communications and electronic services. All proposed agency contracts (Form 2) for such
services, including telephone maintenance service, shall be revieWed by the Communications
Division.

PURCHASES OF EQUIPMENT - REVIEW (Revised 8/68)

Communications, electronic aﬁd sound equipment will be purchased according to standard
specifications developed by the pommunicaﬁms Division. All purchase estimates for such
equipment shall bé reviewed by the Communications Division.

RADIO/MICROWAVE - REVIEW (Revised 8/68)

All plans or transactions of agencies related to technical radio/microwave faciliti‘es and equip-
ment require extensive assistance, review and coordination with the Communications Division.
Sections 4570ff deal with this subject in greater detail~.

SOUND SYSTEMS - REVIEW (Revised 8/68)

The requirements and speciﬁcations for sound systems (see definition in Section 4504) to be
installed for state agencies will be coordinated with Communications Divlslon in the early
planning stage. (See also Sections 4512.20 - 4512.30.)

CONNECTICN TO THE ATSS NETWORK - REVIEW (Revised 8/68)

The addition of new locations to the LTSS network involves e_ngineerind considerations to prevent
a decreassz in existing ATSS grade of service as well as economic considerations. s

In order to coordinate the ATSS system, no tie-line(s) or off-premises line(s) for ATSS service will
be added withcut the prior approval of the Communications Division. State agencies desiring
connections, additions, modifications, removals or relocation of tie-line or off-premise lines will
submit Standard Form 21 {ATSS Service Request), available from Central Stores, at least 60 days
prior to the month of authorizatinr,

“DEDICATED" LEASED LINES =~ REVIEW (Revised 8/68)

Requests for dedicated private line facilities shall be reviewed by the Communications Division.
Submit requests on Form COM-2585, available from Communications Division, at least 60 days
prior to in-service date. :

DISPOSITION OF STATE-OWNED TELEPHONE SYSTEMS - REVIEW (New 8/68)

Proposals to sell a state-owned telephone system shall be reviewed by the Communications
in :jon.

[Kc
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STANDARDS AND REQUIREMENTS FOR AUTHORIZING TELEPHONE SYSTEMS, INSTRUMENTS
AND FEATURES (Rev. & Renumbered 5-68) 4520

Section 4521 contains standards for authorizing telephone equipment and services. Section
4522 identifies the requirements for approvals prior to ordering certain types of equipment or
services. These standards and requirements will assist in minimizing agency telephone
expenditures while maintaining essential telephone services.

REVIEW OF EXISTING TELEPHONE EQUIPMENT AND SERVIGES (Rev. & Renumbaered 5-68) 4520.10

Periodically, personnel of the Communications Division or other qualified parsonnel designated
by General Services will review existing telephone services of state agencies to evaluate usage,
need, and compliance with pertinent standards.

EXCEPTIONS TO STANDARDS (New 5-68) 4520.20

Where agency needs require equipment or service which exceeds the standards, a request for
exception may Le submitted to the Communications Division., Requests will contain justification
for the exception including the following tactors stated in terms of a period sufficient to demon-
strate the need:

The number of calls;

The type of calls - incoming and outgoing, public or state, confidential or otherwise;
The length of the calls;

The time pattern of the calls throughout the day;

1
2
3
4
5. The urgency or importance of the calls.

USE OF STANDARDS BY AGENCIES (New 5-68) 4520,30
Agency Telephone Communications Representatives - without prior approval of the Communications

Division - may authorize a common carrier to install equipment or arrange for telephone services

which do not exceed the standards contained in the following sections.

TELEPHONE EQUIPMENT AND SERVICE STANDARDS {Rev. & Renumbered 5-68} 4521
SINGLE LINE STANDARDS (Rev. & Renumbered 5-68) 4521,10

1. A user with an average of less than 30 calls per day may be authorized a single line
instrument.,

2. A group of users with an average combined total of daily calls that is less than 30 may be
authorized a single line instrument and necessary extensions.

MULTIPLE LINE AND HOLD FEATURE STANDARDS (Rev. & Renumbered 5-68) 4521,20
1. A grcup of users with an average combined total of daily calls exceeding 30 may he

authorized push button telephones, subject to the requirements and limitations contained
in Section 4522,

2. Any user having frequent need to held calls on instruments eguipped with 2 or more lines
rmay be authorized a hold feature.

SUPPLEMENTAL INTERCOM SYSTEMS TO BASIC TELEPHONE SERVICE - STANDARDS (Rev. &
Renumbered 5-68) 4521,30

1. Supplemental telephone intercom service in addition to basic telephone service may be
authorized when:

a. There is a need for calls to be answered at a central point, then routed to various persons.,

O
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b. There are so many telephone calls between stations of the key system that the installation
of an intercom would eliminate the need for additional main lines.

2. Signaling by a button and buzzer system or a Dial Selective Signaling system, whichever is the
least expensive, may be authorized for use with an inter-communicating line when a number of
stations must be signaled. If a situation only requires that there be a signal indicating whirch
telephone line is to be answered, a sinple button znd kuzzer system using code signaling -
without an intercommunicating line -- may be authorized.

CENTRALIZID OR MULTIPLE ANSWERING - STANDARDS {Rev. & Renumbered 5-58)

Centralized or multiple answering may be authorized when it is necessar¥ to have calis ' 'screened"”,

then directed to the proper person(s), or when a celephone must be answered when the person who
normally answers is absent.

LINE LAMPS, LINE BUSY LAMPS, VISUALS - STANDARDS (Rev. & Renumbered 5-68)

Visual features may be authorizad only where three or mere main lines appear at a station which
will answer those lines. Toned bells are sufficient to differentiate between two lines.

LINES IN ROTARY (Rev. & Renumbered 5~68)

‘When usage requirements indicate more than one line is needed in accordance with the standards
(see Section 4521.20), consideration should be given to the use of "rotary” or "hunting lines".
These lines are capable of handling a substantially greater number of calls at a particular grade
of service than the same number of individual or "remote"”, lines. There is nc difference between

the monthly charges for "rotary" or "hunting” and "remote" lines except for the additional charges *

for key telephone features.

{L‘ELBPHONB SERVICE OR EGUIPMENT THAT RFQUIRES COMMUNICATIONS DIVISION APPROVAL
New 5-68)

This section syeacifies the types of equipment and services which may be ordered only after
specific approval has been obtained from Communications Divizion, )

A. Any key system on a CENTREX or PBX that:

1. Involves a monthly mileage charge exceeding the cozi of a separate individual line
business service.

2. Has an average of less than two stations per line within a key system.
B. All key equipment for use with new CENTREX type telephone systems,
C. Any system proposing to have any of the following items:

More than one ceniral answering location.
Direct outside lines on CENTREX or PBX systems.
"Station” or "Switchhook" busy features.
Addition of a line or lines to a two-line key system.
Wink hold.
Any CENTREX or other PBX (dial cr manual).
Automatic Call Distributing Systems {ACDS),
20-40 Dial Pak. -
AllForeign Exchange Service or WATS lines.
PBX trunks,
Automatic Two Point Voice Circuit-type intercom (ASU).
6A type intercom.
13, Conferencing equipment.
14, Call Directors, 400 Series Key Equipment 6051 Keys (KUZ)
15. Color phones.
16, Starlite, Princess or slmilarotypes of instruments.
17. Special assemblies or non-standard equipment.
G“' . Speakerphone, Spokesman or similar units.
- Loud speaker intercom and loud speaker paging.
E lC . Automatic answering and/or recarding equipment.’

e 3 * o B e ¢ o
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21. Call diverting equipment.

22, Alarm or emergency reporting systems.

23. Tone signaling equipinent and facilities (Touch-tone).

24, Data sets.

25, Transmission and/or switching facilities needed for business machine equipment.
26. Anv teletypewriter service or supplementary equipment.

27 . Card or automatic dialers.

28. Dial dictation facilities.

29, Code call equipment.

30. Call diverters.

RESPONSIETLITIES FOKk CORRECT TELEPHONE USAGE (Rev. & Renumbered 5-68) 4531

Each agency is responsible for the enforcement of the following policies, instructions and controls
rclated to telephone usage, and for related training of personnel, Agencies are encouraged to
develop supplementary telephone usage policy and instructions which are appropriate for the
particular needs of the agency.

ANSWERING AND PLACING CALLS (New 5-68) 4532

Telephone users should -- when consistent with the operation of the agency -- answer and place
their own calls in order to improve efficiency. State telephones should be answered with
identification of the office and the party speaking. Telephone users should also identify them-
selves to the called party.

PERSONAL USE (Rev. & Renumbered 5-68) 4533

State telephones are provided for the conduct of state business. Agencies will formulate or adopt
policies to control the use of state phones for personal calls and inform all employees of such
policies, Agency policy must be consistent with the following statewide prohikitions and con-
siderations:

PROHIBITIONS:

1. Personal long distance calls will not be made from state telephones unless
arrangements are made with the long distance telephone operator at the
time the call is placed to have the call billed to the caller s home telephone
or to place the call "collect".

2. Personal long distance calls will not be made over state leased lines (ATSS).
For purposes of this section "long distance" -- in addition to its vsual meaning -- includes any
call involving one or more messagde units. (There are added expenses to the State because of
me:ssage unit charges for calls in the Los Angeles, San Francisco Bay, and San Jose areas.)

CONSIDERATIONS:

1. Pay telephones are generally available {or can be in<talied) for personal use by
state employees.

2. Most personal calls (with the exception of emergency calls) can be made during
break or at lunch time.

Agency policy relative to personal calls on state telephones should firmly assign responsibilities
to first line supervisors which include:

1. Enforcement of the above statewide prohibitions.

2. Insuring that both incoming and outgoing personal calls do not interfere
with the conduct of state business.

3. Determining the manner in which permission is obtdlned to make personal calls
on state telephones.

O
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4. Minimizing the frequency and duration of incoming and outgeing personal calls that
are costly to the State because of telephone charges and lost personnel time.

LOCAL CALLS (Rev. & Renumbered 5-68)

Local calls to state offices that are on the same telephone system as the instrument of the

caller must be made by dialing only the desired extension number (5 digits or less). Local tele~ -

phone calls to state offices on the same telephone system must not be made by dialing access
codes and using ATSS lines or by dialing 9 and using public lines.

Local calls to locations that are not on the same telephone system as the instrument of the caller
must be mads by dialing 9 {to get a public line), then the proper 7 digit number. Such calls must
not be made by dialing network access codes and using ATSS lines. «

ATSS (LEASED LINE) CALLS (Rev. & Renumbered 5-68)

The ATSS system must be used for state business calls. It costs only one-fifth as much to call
during non-busy hours. {(See Section 4551.) In any case where a distant number can be reached

by ATSS (either "on" or "off-net", see Section 4535.1-.2), it is an unnecessary state expenditure

to call such a number by a "paraliel toll call” on public lines. (See Section 4535.3.) ATSS
{(leased line) callg should not be regarded as “"free” because the charges made to an agency for
ATSS service are dependent on the total number of minutes of ATSS usage and the number of ATSS
circuits required. (See Section 4581.) The State Telephone Directory contains full instructions
on the proper use of the ATSS system under the section titled "Leased Line (ATSS) Usage", plus
complete listings of ATSS numbers. .

OFF-NET ATSS CALLS (New 5-68)

Whenever a call is placed via ATSS by dialing the access code, the area code and the 7 digit
number of the party being called, such a call is referred te as an "off-net " ATSS call.. The
State Telephone Directory contains a listing of the cities and "off-net " prefixes that can be
reached via ATSS. Those state offices not directly connected to the ATSS network and other
businesses and governmental outlets having a telephone prefix listed in the State Directory as
an ATSS “off-net " prefix can be reached via ATSS by following the instructions detailed in the
directory. :

ATSS OFF-NET SURCHARGE (New 5-68)

A surcharge is madL for off-net calls to the Los Angeles and San Francisco areas. The surcharge
allocates the additional expense generated by agencies making off-net calls to these areas. ?
(See Section 4551.1.)

"ON-NET" ATSS CALLS {New 5-68)

Whenever a call is placed via ATSS by dialing the access code, then dialing the 7 digits listed
in the State Directory in the column headed "Leased Number", the call is made entirely on the
ATSS leased line network. Such calls are referred to as ATSS "on-net” calls. Calls between
most state offices can be placed "on-net".

Q
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ATSS COLLECT cALLs FROM OFF-NET TELEPHONES = (New 11/1/68)

State employees in the Sacramento, San Francisco, and Los Angeles areas may place collect
leased-line calls from off-net telephones, i.e., non-state telephones and state telephones not
connected to the ATSS network. Such calls, however, due to telephone company regulations,
must termiz}ate at locations which are part of the ATSS network.

The following procedure will be used by employees making use of this service:

In Bacramento, dial 445-4711

In San Francisco, dial 557-2123°

In Los Angeles, dial 620-3030

Give your name, department, and unit to the operator. ‘

Give the city and ATSS number you wish to call.

4534

4535

4535,1

4535.11

4535.2

4535.21
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4. Tho operator will call the number and determine if the person being called will accept
the collect call.

5. 1f the person being called accepts the collect call, it will be completed.

If the calling party is not a state employee or refuses to give the information required, the call
will not be placed. The operator will not provide ATSS information service or provide ATSS phone
numbers, If the person being called is not willing to accept the call, it will not be completed.

PARALLCL TOLL CALLS (Revised & Renumbered 5/68) 4535.3

Long distance (toll) calls that could have been made via ATSS (either "on" or "off-net") are
"parallel toll calls". State agencies are responsible for eliminating parallel toll calls as these
are an unnecessary state expense. For example, the cost of a three-minute leased line call from
Sacramento to Los Angeles during the day costs about one~-sixth as much as a parallel toll call.
The Department of General Services provides a monthly list of toll calls paralleling leased lines
from certain locations throughout the state.

LONG DISTANCE AND MESSAGE UNIT CALLS (Revised & Renumbered 5/68) 4536

All long distance calls, including ATSS, are an expense to the State, although it is significantly
less expensive to call a distant location via ATSS. Message unit calls that are placed within
the Los Angeles area (213) and the San Francisco area (415) are not to be placed over the ATSS
system,

TELEPHONE CREDIT CARDS (Rev. & Renumbered 5-68) 4537

State employees who need to make official long distance telephone calls while away from their
office telephones at locations where access to the ATSS network cannot be obtained, may request
telephone credit cards from an authorized Agency Representative. The use of such cards will
eliminate additional service charges.

DIRECT DISTANCE DIALING - RESTRICTIONS (Rev. & Renumbered 5+68) 4538

When making long distance (toll) calls on any switchboard serving more than one agency {(except
ATSS and CENTREX systems), Direct Distance Dieling Service shall not be used unless specific
instructions are provided hy the agency operating the switchboard.

PERSON-TO-PERSON CALLS (Rev. & Renumbered 5-68) 4539

Rates for person-to-person toll calls average 80 percent above station-to-station rates. The
savings possible through elimination of payment of higher rates for person-to-person toll calls
should more than offset the cost of occasional additional calls to contact a particular individual
on a station-to-station basis.

Attention is called to the fact that, except on ATSS, person-to-person rates are charged if an
extension number is requested on a station-to-station call,

BILLING FOR TELEPHONE SERVICES (Rev. & Renumbered 5-68) ) 4550
ATSS (LEASED LINE) BILLING (Rev, & Renumbered 5-68) ' 4551

Agencies are invoiced for ATSS service based on the number of minutes of usage. Monthly bills
are based on usage made two months previously, e.g., February bills are based on December
usage.

The ATSS network is leased from the telephone company on a twenty-four hour, seven day a week
basis. Reductions or additions to the network are ordered by General Services dependent upon
the usage by state agencies. Telephone users on the ATSS network may reduce costs by making
calls at non-busy hours as detailed below:

Busy hours -8a.m. to 12 noonand 1 p.m. to 5 p.m. - 7¢ per minute (approximate)

Non-busy hours - 12 noon tol p.m. and 5 p.m. to 8 a.m. - 1.4¢ per minute (approximate)
Q
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Agencies having switchboard service through one of the General Services' CENTREXES receive a
‘tabulation of random sampled ATSS calls, i.e., telephone numbers of callers and those called,
arranged by date, time, and lengtb of call. .

OFF-NET SURCHARGE (New 5/68}
The surcharge for off-net calls is:

.a. Los Angeles (Area Code 213) $0.048 per minute (approximate)
b. San Francisco (Area Code 415} $0.035 per minute (approximate) .

The surcharge will apply regardless of the tirm2 of the day that the call is made.

OPERATOR SURCHARGE (New 11/1/68)

A surcharge of approximately ten cents per call will be added to the normal ATSS bill of the depart~
ment receiving an ATSS collect call irom off-net telephones via General Services switchboards in
Sacramento, San Francisco, and Los Angeles. ’

BILLING TO AGENCIES SERVET BY GENERAL SERVICES SWITCHBOARD (Revised & Renumbered 5/68)

The Department of General Services operates several central switchboards and submits telephone
bills to the agencies served. (See Section 8422.106.) These bills are based on the charges for
equipment, toll calls, and pro rata of common equipment and operator cost.

TELEGRAM TRANSMISSION (Rev. & Renumbered 5-68)
Messages to be dispatched by telegram should be reviewed to:

1. Insure that messages are sent onlv when immediate written record is required, or it is the only
practical means of transmission. :
}
2. Insure brevity and ¢onciseness.
. 3
3. Insure that the lowest classification is assigned to the message consistent with the subject
matter, i.e., classify as night letter rather than straight day messace.

4, Insure that the agency to be billed for the cost of the message appears at the bottom of the
1message.

RADIO/MICROWAVE FACILITIES (Rev. & Renumbeved 5-68)
AGENCY RADIO VAULTS ON GENERAL SERVICES' PROPERTY {Rev. & Renumbered 5-68)

Where state agencies own or construct radio vaults on sites acquired by General Servites, the
vaults will remain the proparty cf the agency. Agencies will be billed for the use of the land at
a flat annual rate per vault. - '

OCCUPANCY OF RADIO VAULTS - PROCEDURE AND BILLING (Rev. & Renumbered 5-68)

Any agency desiring occupancy of radic vauit. szace shall cbhtain the permission of the agency
controlling the-space, with the technical concurrence of the Communications Division., Formal
Interagency Agreemenis shall no longer be reguired whare radio vault space is used by one state
agency and controlled by another state agency. FEffective Tune 20, 1963, all such existina
Interagency Agreements covering occupancsy of radio wault scace-will terminate. - i

o
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The agency eontreiiing the radio v2ult spac ; ‘::smg'f:{gency annually at a mutually
agreed rate, . . : ’ . - :
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ACQUIRING COMMUNICATIONS SITES (Rev. & Renumbered 5-68) 4573

Sites for a communications installation will be acquired only after the technical approval of
Communications Division has been obtained. All lands and rights-of-way for sites shall be
acquired in the name of the State of California whenever possible. Leases for sites will be
negotiated so that there shall be no restriction against or additional charges for the use of the
sites -~ or facilities thereon -- by additional state agencies whenever possibln.

The negotiation of leases shall be coordinated with Communications Division to assure that the
acquisition of sites is adequate for present and future communications development for all

agencies,

LEASES OF COMMUNICATIONS SITES TO NON-STATE INTERESTS (Rev. & Renumbered 5-R8) 4574

All requests by other than state agencies for use of state controlled property as communications
sites will be technically reviewed and approved by the Communications Division before any action
is taken toward granting any easement, permit, or other conveyance of such lands.

F.C.C. LICENSES AND PERMITS (Rev. & Renumbered 5-68) 4575
Construction and operation of all state-owned and operated communications facilities utilizing

radio frequencies are subject to the rules and regulations of the Federal Communications Com-

mission, All requests to the F.C.C. concerning licenses, permits, or other information regarding
state-owned or operated equipment will be processed by the Communications Division,

The use of state radio frequencies by non-state users {or vice versa) is subject to strict F.C.C.

rules. Agencies should review with Communications Division any proposed agreements for such
joint use to avoid violations of F,C.C. rules and subsequent penalties.

MOBILE RADIO ASSIGNMENT STANDARD (Renumbered 8, 68) 4576

Mobile radio equipment should be installed in only those vehicles which are ass.gned princi-
pally to personnel whose operational duties make such equipment essential.

SERVICES PROVIDED BY THE COMMUNICATIONS DIVISION (New 5-68) 4580
ENGINEERING SERVICES {Rev. & Renumbered 5-68) 4581
The engineering service provided by Communications Division inC].Ué":S the planning, design,

layout, field survey, specifications, and obtaining F.C.C. licenses for all types of com-

mu ;ications systems, and the engineering related to installation and maintenance.

CHARGES FOR ENGINEERING SERVICES (Rev. & Renumbered 5-68) 4581.1
Agencies will be billed to recover the cost of the engineering services performed.

INSTALLATION AND MODIFICATICN SERVICES (Rev. & Renumbered 5-68) 4582

Communications Division performs the installation and modification work as requested by the
agencies.

Agencies will submit a Form COM-207, "Jobk Tag Radio Work Authorization", for the work desired
at least 30 days in advance of the date that the work is scheduled to begin.

CHARGES FOR INSTALLATION AND MODIFICATION SERVICES (Rev. & Renumbered 5-68) 4582.1
Agencies will be billed at actual costs for each specific job.
MAINTENANCE SERVICE (Rev. & Renumbered 5-68) 4583

Communications Division provides maintenance service including labor and replacement parts‘ i
necessary to maintain units in nroper operating condition.

CHARGES FOR MAINTENANCE SERVICE (Rev. & Renumbered 5-68) 4583,1
The cost of Communications Division maintenance service is csatermined by the level of service

and amount of maintenance requested by the agency. Agencies will be billed to recover the
costs for radio maintenance services performed.

Q
ERIC 4573 NOVEMBER 1968



© 00 ~3 O Pt ix W N =

10
11
12
13
14
15
16
17
18
19
20
21

23
24
25
26
27
28
29
30
31
32

A-22

Legislature of tho State of Idaho] [Thirty-ninth Session

In the House of Representatives

H. B. No. 252

By STATE AFFAIRS COMMITTEE

AN ACT
CREATING A DIVISION OF COMMUNICATIONS IN THE DEPART-

MENT OF ADMINISTRATIVE SERVICES; PROVIDING FOR THE

APPOINTMENT OF AN ADMINISTRATOR FOR THE DIVISION;

PROVIDING FOR THE POWERS AND DUTIES OF THE DI-

VISION; PROVIDING FOR THE IMPLEMENTATION OF THIS

ACT; PROVIDING THAT THIS ACT SHALL NOT AFFECT THE

RIGHTS AND PRIVILEGES OF EMPLOYEES TRANSFERRED

-TO THE DIVISION; AND PROVIDING AN EFFECTiIVE DATE.
Be It Enacted by the Legislature of the State of ldaho:

SECTION 1. There is hereby created the division of communications
in the department of administrative services. The director of administra-
tive services shall appoint an administrator for the division of communi-
cations, subject to the approval of the governor, and subject to the rules
and regulations governing all state employees. The administrator for com-
munications may employ and fix the compensation of such additional per-
sonnel as may be necessary.

SECTION 2. The division of communications is hereby autherized
and directed:

(1) 'To control and approve the additional imstallation of all com-
munications equipment and facilities for all departments and institutions
of state government. In approving the installation of additional communi-
cations equipment or facilities, the division shall first consult with and
consider the recommendations and advice of the directors or execulive
heads of the various departments or institutions.

(2) To receive and hold, upon order of the board of examiners, physi-

cal custody of such existing communications equipment and facilities

utilized by or in the possession of any department or institution, as may
be necessary to carry out the purposes of this act.

(3) To provide a system of communications for all departments and
institutions of state government. The division 0f communications shal!
prescribe adequate rules and regulations for the use of any communica-
tions equipment and facilities now in use or hereafter made available.

H. B. No. 252
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(4)  To provxde a means, uheleby pohtmal subdivisions of the state
maxﬁutllug_the stite communications system upon such terns and under
such conditions as thgd11'1éi6n may establish.

(6) To accept fedeml funds granted by congress or by executive
order for all or any ¢t the purpose> of this dct as well as glfts “and do-
nations from individuals and private organizations or foundations.

. SECTION 8. In order to provide for the orderly impiementation
of this act and to provide an economical, efficient, and effective systam of
communications for the state, the board of examiners may order such
transfer of appropriated funds, custody and control of equipmént and
facilitiés, and employees to the division of communications as may be
necessary to carry out the purposes of this act.

SECTION 4. The provisions of this act shall in no manner aifect
the rights or privileges of any employee transfeirred to the division of
communications under the public employees retirement system (Chapter
18, Title 59, Idaho Code), the grouf) insurance plan (Chapter 12, Title 59,
Idal.o Codle), Q.l' personnel system (Chapter 58, Title 67, Idaho Code).

SECTION 5. This act shall be in full force and effect from and after
July 1, 1967.
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AN ACT
RELATING TO STATE COMMUNICATIONS AND EDUCATIONAL RADIO AND
TELEVISION AND MAKING AN APPROPRIATION THEREFOR.

BE IT ENACTED BY THE GENERAL ASSEMBLY OF THE STATE OF IOWA:

Section 1. It is the intent of the general assembly in

providing for state commurnications, that an educationa1 radio

and television facility, including proVision for closed circuit
television, be established to serve the entire state, and that

communications of state government be coordinated .o effect

maximum practical cong

services.
Sec. 2. When used in this Act, unless the context other-
wise requires:
a. "State communications” means a égs;%m 30 serve communi-
cations needs of state departmenis znd agencies.
b. "D%vision" means the communi:ations divisior of the
state comptroller's office. |
c. "Council® means the communications advisory council.
d. "Radio and television facility" means transmitters,
towers, studios, and all necessary associated equipment for
educationa]'brpadcasting,
“e. “"Boavd" means the educational radio and television
facility board. '

Sec. 3. The administration of state communications shai’

o"e vested in the office of the_itafe comptrciler. A director -
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of the division shall be appointed by and serve at the pleasure
of the comptroller with the approVai of the governor. The director
shall not be inc]uded'in the merit system.. A1l councils, boards,
and commissions created by this Act shall be piaced, for adminis-
trative purposes, in the office of the state comptfo]leri The
comptro]ier.shaii fix the director's compensation if it is not
otherwise provided by law. ‘

Sec. 4. The director shall p?omu]gate rules and reaqulations
relating to state communications in accordance with the orovisions

of this Act. The director shall also adopt and provide for ‘

standard communications procedures and policies to be used by all

departments and agencies of state government.

Communications activities of departments of state govérnment
which affect the overall operation of state communications shail
fall within the administrative jurisdiction of the division for
review and action upon request from any department of state goveran-
ment. ' | |

Communications activities which are operational and the re-
sponsibility of a particular department of state government _
shall continue to fall within the administrative jurisdiction of
that depaftment of stote gooernment and be financed through its
apprbpriatioos. | |

The communications division and the state educational radio
and television facility board shall coordihate their activities
to aohievo Fhe @qximym poséibie cooperation and effective use of
the available services and facilities.

Sec. 5. The staté communications adVisory council shall

Q . -
FERICrovide guidance to the division in the development, administra-

IToxt Provided by ERI
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tion, unification and standardization of communication services

to méet normal and emergency requirements of all state depart-

ménts. The council shall consist of the following persons or
L ) ) .

their designated representatives:

1. The superintendent of public instruction.

2f The commissioner of public safety.

3. The adjutant general.

4. The chairman of the lowa highway commissidn.

5. The president of the state board of regents.

6. The chairman of the council on social services.

7. The chairman of the state educational radio and tele-

vision facility board.

Sec. 6. There is hereby created a state educational radio
and television facility board for the purpose of planning, es-
tabi¢{shirg, and operating an educational radio and television
facility and such other communications services as may prbve
néecessary in aid of the accomplishment of the educational ob-
jectives of the state. .

Sec. 7. The board shall be composed of nine (9) members
who shall .be selacted in the follewing manner: a

1. Three (3) members shall be appointed by the state board

- of public instruction from its own membership or from the per-
sonnel of fhe state department.of public instruction,

2. Three (3) members shall be appointéd by the state board
of regents from its own membership or from amrng its emponées-
or employees of institutions under the jurisdiction of the bwnard.

3. Three (3) members shall be appointed by the governor;

I:R\(:at least one {1) of whom sha11 be from a regionally accredited
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private four-year coliege cr university.

Sec. 8. Terms of off lce for members of the board shall be
for three (3: years. Init1al apnointments in each of the three
(3) categories of appointment provided in section seven (7) of
this Act shal} be for.one (1), two (2),_and threg (B)Iyears re-
spectively, and thereafter al) appointments,.except appointments
to f111 a vacancy shall be for a‘term of three (3) years° Terins
shall commence on July 1 of the year of the appointment.

Sec. 9. A v&cancy on the board shall be as defined in sec-
tion two hundred seven@y-ﬁeyen pbint twenty-nine (277.29), Code
1966, insofar as applicable. Termin;tion of qualifying employ-
ment, under any of the categories of appointment speﬁified in
section seven (7) of this Act shall also creaté a vacan:y.
Vécancies shall be filled by the authority making the original
appointment of the person whose membership has been vacated.

Sec. 10. The council and bbard shall each elect from their
respective memberships a chairman and vice-chairﬁan who shall
each serve for one (1) year and who may be reelected. Member-

ship on the council or board shall not constitute holding a

public office and members shall not be required to take and file

oaths of office before ervmg° No member shall be disqualified
from ho‘dxng any public offlce or employment by reason of his

appointment or membership on either the council or the board nor

~shall any member. forfeit any such office or employment by reason

of h*s appo intnent “to the counc11 or board, notw1thstand1ng the

provisions o‘ any general, spec1a1 or 1oca1 law. ordmnance or

city charter,

4
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Sez. 11. The members of both the council and :the board shall
serve without cémpensation but shé]] be entitled to travel and
actual and necessary expenses involved in attending meetings and
in the performance of their dutfes.

' Sec. 12. Both the council and *he board shall meet separately
at leasc¢ four (4) times each year and shall hold special meetings
when called by the appropriate chairman or in the absence of the
chairman by the vice-chairman or by the chairman upon written re-
quest of four (4) membhers. Both the council and the board shall
establish procedures and requirements with respect_to quorum,
place and conduct of meetings.

Sec. 13. The board shall appoint at least two (2) advisory
committees as follows: '

1. Advisory committee on general operations and policy.

2. Advisory committee on curricula and educational mattérs.

Dutigs of said advisory committees, and such additional ad-
visory committees as the boa;d may.from time to time appoint,
sihall be specified in rules of intérna] management adopted by the
board.

Sec. 14. The board, the governor, or the state comptroiler
may apply for and accept federal or nonfederal gifts, loans, or
grants of funds and to usé the same to pay all or part of the
cost of carrying out any project under the provisions of this
Act, |

Sec. 15. The board shell have power to purchase or lease

property, equipment, and services and to improve same for propar

T

educational communications Qses, and to dispose of property and

o~quipment when not necessary for their purposes.

ERIC
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Sec. 16. The board shall make applications for g]T neces-

sary channels, frequencies, licenses, and permits in aid of

carrying out thely purposes.

Sec. 17. The board and division may érrange for joiht use
of:availab}e services and facilities.

No charge or fea shall be paid Ly the state of Iowa or any
of its boards., commissions, agencies, and departments for any
installation of any communication equipment, or rate for the use
thereof if the attorney general has filed a complaint on behalf
of the state of Iowa ﬁuestioning the fairness and reasonableness
of said charge, rate or fee, unless the lowa commerce commission
shall upon hearing affirmatively find that such charge, fee, and
rate is fair and reasonable.

Sec. 18. The board shall sppoint a director who shall not
be included in the Jowa merit system and fix his compensation
if it is not otherwise provided ty law. All appointments of
personnel needed to administer this Act shall be without refer-
ence to political party affiliation, religious beliefs, sex,
marital status, race, color, or national origin. The total
amount of compensation for employees shall be sﬁbjecg to the
timitation of the appropriation and other funds léwfuliy avail-
able.

Sec. 19. Nothing in this Act shall prohibit local boards
of education from owning, operat:ng, improving, and maintaining
educational radio and television stations and transmitters now
in existencé an'd'.ope"ration° Local boards pf‘educatioﬁ are

“ereby empowered and authorized to enter into such agreements

ERIC
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with the state educational radio and television facility board as
are tontehp]ated in section fifteen (15) of this Act.

Sec. 20. There is nereby appropriéted from the generé] fund

of the state to the educational radio and televisign network

board the sum of five hundred thousand (500,000.00) dollars for

implementation of an educational television system in the state of

Iowa.

———————

ROBERT D. FULTON
President. of the Senate

MAURICE E. BARINGER
Speaker of the House

I hereby certify that this bill originated in the Senate and

is known as Senate File 732, Sixty-second General Assembly.

AL MEACHAN -
Secretary of the Senate

Approved , 1967

FAROLD £. HUGHES
Governor
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COMMONWEALTH OF MASSACHUSETTS

AN ACT relating to telecommunications; and to provide
for the coordination of all state telecommunications serv-
ices and facilities.

Be it enacted by the Senate and House of Representatives, in

General Court assembled and by the authority of the same, as

follows:

Section 1. It is hereby decléfeq that an efficient and
reliable telecommunications system™is vital to the security
and welfare of the Commcnwealth during times of emergency and
in the conduct of regular business of the Commonwealth and
that substantial economies can be effected by jcint use of a
consolidated telecommunications system by departmengf, agen-
cies, and subdivisions of state government. It is, therefore,
declared to be the purpose of this act and the policy of the
Commonweélth to provide for the development of an efficient
and reliable felecommunications system for joint use by
departments, agenc%es, and subdivisions of state government,

to effect maximum practical consolidation and joint use of

existing telecommunications facilities and services owned or
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used by the Commonwealth, and generally to coordinate all
telecommunications functions and activities cf state govern-

ment.

Section 2. As used in this act, unless the context
otherwise requires:

(1) Advisory Council shall mean the State ‘Telecommuni-
cations Advisory Council;

(2) Director shall mean the Telecommunications Director/
Special Assistant to the Governor for Telecommunications;

(3) Bureau shall mean the Telecommunications Bureau of
the Executive Office for Administration and Finance, within
the Central Services Division;

(4) Staté Telecommunications System shall mean the total
telecommunications facilities and equipment owned, leased, or
used by all departments, agencies, and subdivisions of state
government; and

(5) Telecommunication shall mean any transmission, emis-
sion, or reception of signs, signals, writing, images, and
sounds or intelligence of any nature by wire, radio, optical,

or other electromagnetic systems,
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Section 3. There is hereby created, within the Execcu-~
tive Office for Administration and Finance in the Central
Services Division, a telecommunications Bureau to be headed
by a Telecommunicapions Director. The Commissioner of
Administration and Finance shall appoint as Director of
Telecommunications/Special Assistant to the Governor for
Telecommunications any person who has not less than three
yvears' experience in a position or positions which include
respousibility for management, purchase, lease, or control
of telecommunications for a private or governmental enter-
prise. No person shall hold the position of Director of
Teleccmmunications/Special Assistant to the Governor for
Telecommunications who is directly or indirectly interested
in any telecommunications common carrier or other company
engaged in the furnishing of telecommunications services or:
facilities, but investment in stock of a telecorvmunicailions
common carrier in an amount of less than one percent of the
stock of said corporation shall not be considered disqualify-
ing. The Commissioner of Administration and Finance shall
appoint such other professional and nonprofessional personnel

as the Commissioner deems necessary.
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Section 4. The Director of Telecommunications shall not

be subject to Chapter thirty one.

Section 5. The Director shall have the following duties,
powers and responsfbilities:

(1) To coordinate tﬁe purchase, lease, and use of tele-
communications services for state government;

(2) To advise departments and agencies of the Common-
wealth and political subdivisions thereof as to systems or
methods to be used to meet requireménts efficiently and
effectively;

(3) To consolidate the telecommunications systems and
services of state agencies so far as practical and to provide
for their joint use by the agencies;

(4) To assume management responsibility for any consoli-
dated system or service;

(5) To enter into agreements for the mutual support and
use of telecommunications services of the agencies and depart-
ments of state government and its political subdivisions:

(6) To provide ﬁor the rendering of mutual aid between
state government and its political subdivisions and to cooper-

ate with other states and the federal government with respect




A-35

to the organizing of telecommunication in expediting the
carrying out of mutual aid in anticipation of emergencies;

(7) To use or acquire telecommunications facilities now
owned or operated by any state agency and to compensate such
agency when appropriate;

(8) To standardize policies and procedures for the usc
of such services;

{9) To assume responsibility for thé mairtenance and
repair of state~owned telecommunications fécilities so far
as practical;

(10) To coordinate and consolidate maintenance and repair
procedures and facilities so far as possible in the light of
good business practice and the requirements of the agencies
and departments concerned;

{11) To cohtract with consultants, qualified supplicrs*
and telecommunications common carriers for telecommunications
facilities or services, lease of services, purchase, construc-
tion of facilities;

(12) To apply for. receive, and hold, or, if appropri-
ate, assist agencies in applying for, receiving, or holding
such authorizations, licenses, and allocations of channels

and frequencies as are necessary to carry out the purposes

f this act;
EKC °
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(13) To acquire real estate, equipment, and other property
as an agency of the Commonwealth, subject to the provisions of
section 6 of this act:

(14) To coouperate with the Civil Defense Agency as to
its emergency telecommunications services:

(15) To insure that telecommunications facilities are not
used for any purpose which is contrary to the policy and
intent of this act or contrary to the laws and agreements
under which the facilities ere to be utilized;

(1€) To take such other actions as may be necessary or
desirable to ensure the provision of efficient and effcctive

telecommunication services for state purposes.

Section 6. uThere is hereby established a State Tele-
communications Advisory Council which shall consist of the
Adjutant General, the Commissioners of the Department of
Education, Public Works, Public Safety, Natural Resources,
Mental Health, Public Health, Welfare and the Mctropolitan
District Commission, the Registrar of Motor Vehicles, the
Deputy Commissioner for Central Services in the Executive
Office for Administration and Finance, the Director of Civil

Defense, and such cther State officials as the Governor may

POOR QRICINAL COPY - BEST
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from time to time designate. The Advisory Council shall
organize by electing one of its members as chairman, who
shall serve for a period of one year~ané may succeed himself
in this office if ree;ected by the Advisory Council. It
shall meet at least four times a year or upon call of the
chairman, the Telecommunications Director, or any four mem-
bers of the Advisory Council. The Advisory Council shall
provide advice in the development, ménagement, administration,
and operation of a consolidated telecommunications system to
meet the telecommunications requiféments of all departments
and agencies of state government. Advisory Council members
shall receive no compensaticn for duties performed as menbers
of the Advisory Council, buf shall be reimbursed for actual
expenses incurred while engaged in th? performance qf their

duties under the provisions of this act.

Section 7. The Bureau sha}l have authority to purchase
or lease telecommunications facilities, services, or channels
on terms which are for the best interests of the Commonwealth
of Massachusetts. In making the decision as to what proposal
is for the best interests of the Commonwealth, the decision

of the Bureau shall be based upon, but not necessarily
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limited to, (1) the total cost to the Commonwealth, computed
in accordance with accepted governmental costs accounting
procedures, taking into accouant taxes to he paid or feoregone,
interest rates, and obsolescence; (2) the quality of the
service offered; {3) £he comprehensiveness of the proposed
facilities or plan; (4) the financial responsibility of the
supplier or carrier submitting the proposal; (5) the repaif
and maintenance capabilities of the supplier or carrier; (6)
the experience as a telecommunications carrier or supplier,
as applicable; and (7} the alternate methods or facilities

available.

Section 8. Personnel of all departments, offices, and
agencies of the Commonwealth shall cooperate and assist to
the ma%imum extent possible in the consolidation and@ joint
use of telecommunications systems and services used by and

under the direction of such depertments or agencies.

Section 9. The Commissioner of Administration and
Finance may direct the Telecommunications Director to develop
a system of eguitable billings and charges for telecommuni-

cation service provided in any consolidated or joint-use
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system of telecommunications. Such system of charges shall
reflect, as nearly as may be practical, the aqtual share of
costs incurred on behalf of or for services to each depart-
ment, agency, or political subdivision provided services from
the state telexommunications system. Using agencies shall
pay for such services out of appropriated or available funds.
All payments shall be deposited in the Telecommunications

Revolving Fund.

Section 10. There is hereby established a revolving
fund to be known as the Telecommunications Revolving Fund.
Appropriations made to the Executive Office for Administra-
tion and Finance for the purposes of this act shall be
credited to the said revolving fund. 2all funds received
under the provisions of this act, and all funds received for
telecommunications services provided to any agency, depart-
ment or other user shall be credited by the Bureau to such
revolving fund. The Bureau shall, under policies and pro-
cedures established by the Commissioner of Administration
and Finance, expend funds from time to time credited to the
Telecommunications Revolving Fund for the telecommunications

purposes enumerated in this act.
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Section 11. 1In the event of an emergency, the Governor
may direct civil defense assumption of control over all or

part of the state telecommunications system.

Section 12, The Telecommunications Bureau is hereby
authorized to receive éifts, contributions, property and
equipment from public or private sources to be utilized in
providing telecommunications services, and to participate
with the federal government in carrying out programs for
telecommunications services within the Commonwealth of
Massachusetts. Whenever the federal government or any agency
or officer thereof shall offer to the Commonwealth, or through
the Commonwealth to any political subdivision thereof, tele-
communications services, equip£€nt, sﬁpplies, materials, or
funds by way of gift, grant, or loan for purposes of state
telecommunications system objectives, the Commonwealth, actl
ing through the Governor, or such political subdivision, act-
ing with the consent of the Governor and through its executive
officer or governing body, may accept such offer and upon
such acceptance the Governor or executive officer or govern-
ing body of such political subdivision may authorize any

officer of the Commonwealth or such political subdivision

to receive such services, equipment, supplies, materials,



A-41

11

or funds on behalf of the Commonwealth or such political
subdivision, and subject to the terms of the offer and rules

and regulations, if any, of the agency making the offer.

Section 13. The state telecommunications system shall
not be used for any purposes other than business of the
Commonwealth or its political subdivisions except under con-

ditiones or functions of emergency.

Section 14. The state telecommunications system and
the director shall not function as a public information or.
news agency. Communications transmitted on or through the
state telecommunications system shall be the privileged
information of the sender and receiver:; Provided, that this shall
not prohibit the sender or receiver from releasing to others

or to the public such information; and provided further,

that in the event of an emergency, the Governor shall have
the power to direct release of such information as he deems

in the best interests of the Commonwealth.
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DIRECTOR
OF TELECOMMUNICATIONS

Interdepartmental liaison
State wide telecommunications planning

Advice to State agencies, Departments and subdivisions
of telecommunications

State wide telecommunications
Policy recommendations
State iapresentative on communication matters
Communications association
Memberships
Coordination with Educational Telecommunications Commission
Legal matters
Member of the Telecommunications Advisory Committee

Coordinate with data processing units regarding itransmission
of data
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TELECOMMUNICATIONS
SERVICES AND EQUIPMENT

Voice Communications and Switching Systems
~ Studies for consolidate PBX and interlocation switching
~ Consultation
- Compatibility matters
-~ New location telecommunications planning

Integration of facilities for use of voice, data or other electro-
mechanical transmission

Consolidation and sharing of services for the mutual benefit of
all agencies, departments and units of the Commonwealth.

- GSA control ard allocation

~ Development of technical specifications

~ BEvaluation of existing facilities

- Review and evaluation of new communications developments
—~ Establishments of standards

- Trend evaluation

~ Supervision of operating personnel

~ Training of operating personnel

~ Education of communications users

~ Develop program for continuity of service
*  emergency communications
* security of communications

- Communications plan for emergency mobilizaticn of
employees

- Purchase lease and contract agreements covering acqui-
sition and disposition of facilities

[]{U: —~ Coordination with communications vendors
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ETV - DATA-RADIO

ETV
- Coordinate with the Educational Communications Commission
* to establish most efficient interconnecting telecom-
munications systems for ETV b.oadcast service, 2500 MC

ITFS and/or other ETV users

* jointly determine thequality of ETV service, hours of
use and poirts to be interconnected

3

determine data and other special educational telecom-
munications requirements

-~ Determine the most efficient method of service

- Develop specifications for construction or lease of serv-
ice

- Provide for maintenance
DATA

- Representative to management

- Information Systems Committee(s)
Data Transport:

- Studies

-~ Estimates

- Coordination

- Integration

Teletypewriter Services
Q Other Non-Voice Telecommunications Services
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Provide liaison to all state government agencies and depart-
ments who use mobile radio service

Develop a consolidated backbone network to reduce point-
to-point radio transmission

Investigate and develop other means of communication to
reduce traffic on the radio networks

Consolidate radio systems to develop greatest efficiency

Operational control of systems should remain in uscr
agencies

Provide for maintenance
- a\‘ N
supervise state maintenance personnel

recommend maintenance contractors

provide quality control and inspection on all mainten-
ance performed

Deyelop operating routines

Train maintenance people

Educate radio users

Radio frequency allocation and licensing

Review and evaluation of new communications developments
affecting ETV-Data and ETV
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COMMUNICATIONS

ADMINISTRATION

L

Records
- Purchase orders
- Records of existing service
- Coordinate updating of State Telephone Directory
- Coordinate Telephone Company Directory listings
- Administer prorate of services to department
- Administer revolving fund
- Cost accounting and controls

“~

- Process payroll
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1. 7The purposce of this ovdcsy is to cstablish the MA%5¢chusetts

Emcrovncy Conmenications Commission; to provids for tha appointment

2,

of thae mambers thercofy to sct forth the functions of sai
and to implament tha parfor manes of such functions,
2., Pursuant to awvthovity conferred upon me by Acts of 1950,

Chapiaer 639, as amgndsd, Soction 4, to take all neccss

Conmissio

steps in advance of azctual disaster as may be dzemzd necessary, and

o
~
‘<
*g
\-(
e
J
o
b
l;v

P
Q
3
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pursuant teo all other crabling auvthority, I, Johkn A. -Volpz, Governox

of thz Comrnonwealth, do hereby establish within the Massachusctts

Civil Dzfznse Agsncy the Massachusztts Ermerxe

3. Tha ncwbers of the Commission shall bz those nmersons hzra

-

appointed by the Governor upon recenmandation of the Director of Civil

Defense, Such perscns so appointed shall serva at the pleasurc of

the Govezrnor., The Chairman of the Commission shall bz designated by

the Govwcrner to serve at the pleasure of the Governo:.

4., The function of the Commission shall bz to conduct a dztaile

n

survey ang examination of the conmunications fazilities and systems in
b4

after

Massachusatts and to provids plans which will integrate these resources

intc a capability providing flexibility 2nd full use of all facilit

‘-l-

as appropriate for any emargeuncy purposce without interference with

.the primary function thercof. Such facilities and systems include

Qo : .
[]{U: national (civil dsfense¢) warning system; state and nunicipal w

°
-
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systems; state and unicipaJ.poiiée radio sys s, municipa] fire
deﬁartment.systems; comnvnxratlo;s sys tcns of the Department of Public
Works, Metiopolitan District Commission and the Department of Naturgl
Recsources of the Commonwiealth; i;duékéiai communic%tions facilities

including those of the New Eng]«nd Tclrp one Company, the WQstern‘
Unién, and utilitics conmpanies; aczro dut chl, marine and commeccial
broadcasting systcms;’and amatedr f@dio.facilities. The Commission
°ha11 alsc develop emergency mission ;ssi nmﬂnts and develop statc-
wide emergency mission assignments and °tatr-wide emergancy communi-
cations command and ccntrol procedurcs.

5. Without limiting ths ge¢ allty of Section 4 of this Oxdcr,
the Comﬁission shall plan pérticularly with respect to the following
aS”CCtSIOf emzrgency conmunications:

a. Warning: The expansion of emergzucy warning capabilities
to inglude cach municipality and individeal in the Cpmmon"ehlth.

b.' Emergency Broadcast System: The development of an opzra-
tional plan for public 5nformation to support the State Industry
Advisory ”ormx*tcc cn the Emargsncy Brcadcast System appointed by the
Federal Communiéations Cohhission.

c. Cemmunications Resources Plan: The development of operational

capabilities ‘o exccute the ler by integ ratlng o*gan17?tlon and

functions of othzr elemznts of emergency ceommunications operations.
d. Command and Control: The development of emergincy operational
capabilities and procedures within the Commeonwealth,

6. In carrying out its functions, the Ccmmission shall makse

mawlmUﬂ pr\rtlceble use of the serv1ces, equipmant, supplies and

]:RJ(:111t1€< o existing d@partments, offices and agencies of the

_.‘.._
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Cowronvaalth and tl. pelitical sub-~divisions 1 rcof and shall nmake

maximum procticable use of the officers and persanncl of all such
departments, offices and angcncics of the Commonwenrlth and of its

peliticel sub-divisions, and the officsrs and porsonnel of all such

n
o
o

departnints, offi and ageneies arve directed to ccoperate with and

extend such servicss to the Cormission vpon requaest,
7. The Director of Civil D=fensz for the Commonwealth is herveby
avthorized and directed to provids the Commicsion with such quarters,

personnegl, supplices and cquipment, available to the Dircctor, as nay be

necossary or apprepriate and as may be made available, in the. judocrant

\.\

of the Dircctor, withoul interierence with ths existing functions of

.the Civil DPeferse Agency.

8. Any offer of the Fedzral Govazrnment «i any agency or officerx
thercof, or any cffcr of any person, firm ox cecrporation, to provide
serviczs, equipment, supplies, matarials or funds, by way of gift, grant

or lozn, to or for ths uvse of the Emcrgency Cemmunications Commissio

is herchby acceptcd and the Dircector of Civil Defense for the Cemmenwealth

is authorized to rmceive such services, equipment, supplias, matcrials

[}

or funds, subject to the terms of the offer and the rules and regula-

]

tions, if any, of the agency making the offer, and to make such services,

ymaterials or funds available to ths Emaergancy

1’1

gquipmant, supplies
Communications Commission, '
‘ Given at the Evecutive Chambar in Roston
this thirtisth dayv of Dacember in the year
of our Lord ons thousand nin: hundred and
sixty-six and of the Indecrancdzrce of the
United Qtﬁtc of \mrricn the one hundrad
T

and ninaty /Ei st., UK# c% | | f

. : . <
Y ' HN AL VGLPE
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" LEGISLATURE OF NEBRASKA

SEVENTY-SEVENTH SESSION

Legislative Bill 605

FINAL READING

Introduced by Harold B. Stryker, 23rd District; Jerome Warner,
25th District; George C. Gerdes, 49th District;
J. James Waldron, 42nd District; Eric Rasmussen,
32nd District; Maurice A, Xremer, 34th District;
Terry Carpenter, 48th District; Elvin Adamson,
43rd District; Rick Budd, 2nd District; Dale L.
Payne, 3rd District; Roland A. Luedtke, 28th
District; W. H. Hasebroock, 18th District; Leslie
Robinson, 36th District; Rudolf C. Kokes,
41st District; Albert A. Kjar, 39th Dist-ict; Bill
K. Bloom, 20th District; Richard D. Marvel,
33rd District; William R. Skarda, Jr., 7th District;
Calista Cooper Hughes, 1st District

Read first time January 27, 1967

Referred to Committee on Public Works

Sent to printer February 1, 1967

Final form sent to printer April 24, 1967

A BILL
FOR AN ACT relating to communications; to provide for
a state telecommunications system as
prescribed; and to declare an emergency.
" Be it enacied by the people of the State of Nebraska,
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Section 1. The Legislature hereby declares that an
efficient and reliable telecommunications system is vital to
the security and welfare of the state during times of
emergency and in the conduct of regular business of the
state and that substantial economies can be effected by
joint use of a consolidated telecommunications system by
departments, agencies, and subdivisions of state govern-
ment. It is, therefore, declared to be the purpose of
this act and the policy of the state to provide for the
development of an efficient and reliable telecommunications
system for joint use by departments, agencies, and sub-
divisions of state government, to effect maximum practical
consolidation and joint use of existing telecommunications
facilities and services owned or used by the state, and
generally to coordinate all telecommunications functions and
activities of state government.

Sec. 2. As used in this act, unless the context
otherwise requires:

(1) Board shall mean the State Telecommunications
Board;

(2) Director shall mean the Telecommunications Di-
rector; ) .

(3) Division shall mean the Telecommunications Divi-
sion of the Department of Administrative Services;

(4) State Telecommunications System shall mean the
total telecommunications facilities and equipment owned,
leased, or used by all departments, agencies, and sub-
divisions of state government; and

(5) Telecommunication shall mean any transmission,
emission, or reception of signs, signals, writing, images,
and sounds or intelligence of any nature by wire, radio,
optical, or other electromagnetic systems.

Sec. 3. There is hereby created, within the De-

partment of Administrative Services, a telecommunications
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division to be headed by a Telecommunications Director. The
Director of Administrative Services shall appoint as Telecom-
munications Director any person who has not less than
three years’ experience in a position or positions which
include responsibility for management, purchase, lease,
or control of telecommunications for a private or governmental
enterprise, No person shall hold the position of Telecommuni-
cations Director who is directly or indirectly interested
in any telecommunications common carrier or other company
engaged in the furnishirg of telecommunication services or
facilities, but investment in stock of a telecommunications
common carrier in an amount determined by the Director
of Administrative Services to be not significant shall
not be considered disqualifying.

Sec. 4. The director shall have the following
duties, powers and responsibilities:

(1) To coordinate the purchase, lease, and use of
telecommunications services for state government,;

(2) To advise departments and agencies of the
state and political subdivisions thereof as to systems
or methods to be used to meet requirements efficiently
and effectively;

(3) To consolidate the telecommunications systems and
services of state agencies so far as practical and to pro-
vide for their joint use by the agencies;

(4) To assume management responsibility for any
consolidated system or service; ’

(5) To enter into agreements for the mutual sup-
port and use of telecommunications services of the agencies
and departments of state government and its political
subdivisions; ‘ .

(6) To provide for the rendering of mutual aid
between state government and its political subdivisions

and to cooperate with other states and the federal govern-



21
22
23
24
25
26
27
28
29
30
o1
32
33
34
35
36
317
38
39
40
41
42
43
44
45
46
47
48
49

50

51
52

A-53

4
ment with respect to the organizing of telecommunications in
expediting the carrying out of mutual aid in civil defense
emergencies;

(7) To use or acquire telecommunications facilities
now owned or operated by any state agency and to compen-
sate such agency when appropriate;

(8) To standardize policies and procedures for
the use of such services;

(9) To assume responsibility for the maintenance
and repair of state-owned telecommunications facilities to
far as practical;

(10) To coordinate and consolidate maintenance
and repair procedures and facilities so far as possible
in the light of good business practice and the require-
ments of the agencies and departments concerned;

(11) To contract with qualified suppliers and
teleccmmunications common carriers for telecommunications
facilities or services, including private line services;

(12) To apply for, receive, and hold, or, if
appropriate, assist agencies in applying for, receiving,
or holding such authorizations, licenses, and allocations
of channels and frequencies as are necessary to carry out
the purposes of -this act; '

(13) To acquire real estate, equipment, and other
property as an agency of the state, subject to the pro-
visions of section 6 of this act; '

(14) To cooperate with the Civil Defense Agency
as to its needs for emergency telecommunications services; and

(15) To insure that telecommunications facilities are
not used for any purpose which is contrary to the policy
and intent of this act or contrary to tke laws and agreements
under which the facilities are to be utilized.

Sec. 5. There is hereby established a State Telecom-
munications Board which shall consist of the Adjutant .
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General, the Slate Engineer, the chief officer of the
Nebraska Safety Patrol, the secretary of the Game,
Forestation and Parks Commission, the secretary of the
Nebraska Educational Television Commission, the Director
of Administrative Services, and the Director of Aeronau-

tics. The board shall organize by electing one of its

O &0 3 & O W

members as chairman, who shall serve for a period of one
10 year and may succeed himself in this office if reelected

11 by the board. It shall meet at least four times a year

12 or upon call of the chairman, the Telecommunications Director,
13 or any two members of the board. The board shall provide
14 advice in the development, management, administration,

15 and operation of a consolidated telecommunications system
16 to meet the telecommunications requirements of all depart-
17 ments and agencies of state government. Board members
18 shall receive no compensation for duties performed as

19 members of the board, but shall be reimbursed for actual
20 expenses incurred while engaged in the performance of

21 their duties under the provisions of this act.

Sec. 6. The division shall have authority to pur-

2 chase or lease telecommunications facilities, services, or
3 channels on terms which are for the best interests of
4 the State of Nebraska. In making the decision as to what
5 proposal is for the best interests of the state, the de-
6 cision of the division shall be based upon, but not neces-
7 sarily limited to, (1) the total cost to the state, com-
8 puted in accordance with accepted governmental costs ac-
9 counting procedures, taking into account taxes to be paid
10 or foregone, interest rates, and obsolescence; (2) the
11 quality of the service offered; (3) the comprehensiveness
12 of the proposed facilities or plan; (4) the financial re-
13 sponsibility of the supplier or carrier submitting the
14 proposal; (5) the repair and maintenance capabilities of
15 the supplier or carrier; (6) the experience as a telecmmuni-
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tations carrier or supplier, as applicable; and (;7) the
alternate methods or facilities available. -~

Sec. 7. Personnel of all departments, offices, and
agencies of state government shall cooperate and assist
to the maximum extent possible in the consolidation and
joint use of telecommunications systems and services used
by and under the direction of such departments or agencies.

Sec. 8. The Telecommunicaions Director shall develop
a system of equitable billings and charges for telecommuni-
cation services provided in any consolidated or joint-
use system of telecommunications. Such system of charges
shall reflect, as nearly as may be practical, the actual
share of costs incurred on behalf of or for services to
each department, agency, or political subdivision pro-
vided services from the state telecommunications system.
Using agencies shall pay for such services out of appro-
priated or available funds. All payments shall be de-
posited in the Telecommunications Revolving Fund.

Sec. 9. There is hereby established a revolving
fund to be known as the Telecommunications Revolving Fund.
Appropriations made to the Department of Administrative
Services for the purposes of this act shall be credited
to the revolving fund. All funds received under the
provisions of this act, and all funds received for telecom-
munications services provided to any agency, department
or other user shall be credited by the division to such
revolving fund. The division shall, under policies and
procedures established by the director, expend funds from
time to time credited to the Telecommunications Revolving
Fund for the telecommunications purposes enumerated in this
act. '

Sec. 10. This act shall not apply to the Nebraska
educational television networl: except for such services

38 or assistance as may be mutually beneficial and agreed
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7
upon by and between the telecommunications division and the
Nebraska Educational Television Commission. Under con-
ditions of emergency declared by the Governor, the com-
munications resources of the Nebraska educational televi-
sion network shall be coordinated with the state telecommuni-
cations system, as directed by the Governor, so as to pro-
vide full use of available services in the rendering of
public assistance and providing aid and protection to
life and property.

Sec. 11. In the event of an emergency, the Governor

2 'may direct civil defense assumpton of control cver all

w
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- or part of the state telecommunications system.

Sec. 12. The Telecommunications Director is hereby
authorized to receive gifts, contributions, property
and equipment from public or private sources to be util-
ized in previding telecommunications services, and to par-
ticipate with the federal government in carrying out
programs for telecommunications services within the State of
Nebraska. Whenever the federal government or any agency
or officer thereof shall offer to the state, or through
the state to any political subdivision thereof, telecommuni-
cations services, equipment, supplies, materials, or
funds by way of gift, grant, or loan for purposes of
state telecommunications system objectives, the state, act-
ing through the Governor, or such political subdivision,
acting with the consent of the Governor and through its
executive officer or governing body, may accept such offer
and upon such acceptance the Governor or executive officer
or governing body of such political subdivision may author-
ize any officer of the state or such political subdivision
to receive such services, equipment, supplies, materials,
or funds cn behalf of the state or such political subdi-
vision, and subject to the terms of the offer and rules

and regulations, if any, of the agency making the offer.
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Sec. 13. The state telecommunications system shall not
be used for any purposes other than business of the state
or its political subdividions except under conditions of
emergency.

Sec. 14. The state telecommunications system and the
director shall not function as a upblic information or
news agency. Communications transmitted on or through
the state telecommunications system shall be the privileged
information of the sender and receiver; Provided, that
this shall not prehibit the sender or receiver from re-
leasing to others or to the public such information; and
provided further, that in the event of an emergency, the
Governor shall have the power to direct release of such
information as he deems in the best interests of the
state. '

Sec. 15. Since an emergency exists, this act shali
be in full force and take effect, from and after its pas-

sage and approval, according to law.
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Providing for the growth and development of noncommerecial educational tele-
viston: creating the Pennsylvania Public Television Network Commission
as an independent commission and defining its powers and duties.

The C anerci fAssambly of the Commonwealth of Parn-
)

syfvania bers! Y enccis s follows:

1 Section 1. Declaration of Public Policy~~The General Assenibly
hereby declares that it is in the public interest of the Commonwealth

to cncournge and develop the growth of noncommercial educational

[ . T ]

television broadeasting, including tho use of such media for instructional
purposes; that the expansion and on elopment of nonecommereial educa-
tional television broadeasting and irs programming diversity depend on
freedom, imagination and initiative; that it furthers the general welfare

to encourage such programming which will be responsive to the interests

w 00 =1 O

of people thronghont the Commonwealth and which will constitute an
10 expression of diversity and excecllence; that it is nccessary and appro-
1T priate for the State government to complement, assist and support a

12 policy that will most effectively malke noncommereial educational tele-
Qo '

ERIC

Aruitoxt provided by Eic:
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vision gervice available to the people of the Commonwealth; and that
an independent commizsion should be ercated to facilitate the develop-
ment of edueational television brou‘dcas.ling and to afford maximum
protection fram extrancous interference and control.

Section 2. Creation of Commission.—There is hereby created the
Peunsylvanin Pullic Television Network Commission, hercinalier re-
ferred to as “commission”; as an independent eommission with: powers
to encourage the growth aud development of noncommercial television
broadeasting aud programming. Such commission shall .consist of 4hix
teenr TWENTY-TWO comnnissioners, who shall be appointed or desig-
nated as follows: The Governor shall appoint eishté SIX members, by
and with the advice and consent of the Senate for a term of six years
ene of whom shall be & represenistive of private eduention; one of vhom
shall be & representative of publie edueation; one of whom shall be a
member of one of the sestonal brordeasting eouncils within the Con
momwenlths otte of whom shall be o station manages of o noncommereial
televizion station within the Commenwcealth; and four of whom, WI1IO
shall be seclected so as to provide a broad representation as necarly as
practicable, of various professions and occupations and various kinds of
talent and experience appropriate to the functions and responsibilities
of the commission. OF the members just eppohnrted by the Covernor; two
ehindl be appointed for a term of two xears; three shall be appointed for
& toxm of four years and three chall be appointed for a term of six yeauns
Thereatter; all terms shall be six years; exeept thet en appointment to 411
& waesney chall be for the unexpired term- THE GOVERNOR SIIALL
ATSO APPOINT A REPRESENTATIVE OF PRIVATE EDUCA-
TION AND A REPRESENTATIVE OF PUBLIC EDUCATION
AXND SHALL DESIGNATE THE CHAIRMAN OF THE COMMIS-
SION.

O
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THE FOLLOWING SIIALL B EX OFFICIO MNEMBERS OF
THE COMMISSION: THIE SUPERINTENDENT O PUBLIC IN-
STRUCTION OR 1S NOMINEE; TIE CUHAIRMAN OF THE
PENNSYLVANTA COUNCIL ON TIIE ATUES; TNE CHATRMAN
OF TITE NETWORK OPERATIONS COMMTILTEL; AND A MEM-
BER FROM EACH OF TIE SEVEN GOVERNING BOARDS O
PUBLIC TELEVISION STATION LICENSEES SERVING TITE
COMMONWEATLTH. ,

The President I'ro ’.l‘(-;npm-(- of the Senate end, TILE MINORTTY
LEADETR OF TN SE-.\'A"J'E, the Speaker of the Touse AND TIE
MINORITY LEADER OF TILE TIOUSE shall cach appoint 4wo smesm-
bers ONE MEMBER of their vespeetive Chambers and insure that there
is majority and minority party representation,

Fhe Superintendent of Publie Tnstruetion o his nominee shall also
be @ member: The beard chall seleet frowm thebr number; wnuallys a
ehaivian: Sexen members of the board shall eenstitute a quorum and all
mewbers shall have the rialit fo vote on all matters

Such commiissioncrs s]lall receive no salary but shall Le reimbursed
for expenses inewrred in the performance of their official dutics. The
commission shall appoint such deputies, secretaries, officers as it may
deem necessary, and shall perform all things necessary and proper,
consistent with the powers and duties imposed upon it by this act.

Such commission shall, annually, make a full report to the Governor
and the General Assembly as scon as possible after the close of each
fiseal year, and mr;ke such other reports at sucli intervals as it Jdeems
necessary and advisable. |

feetion 3 Duties of Superintendent of Publie Insteustion—It shall
be the duts of the Superintendent of Puble Tustrnction to provide amw
neeeary persenned from the Departarent of Dublie Insteuotion to pee
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form stull funetions for the commmission: Jhe Superintendent of Pullio
Tustesation 35 authorized to tranelor any Hbrery; archives; Shns on ethier
materiaks reluting to eduentional television in M3 custedy to the com-
Pt

Section 4 8. Powers and duties of the Pennsylvania Public Television
Network Commissicn.—~The powers and duties of the commission shall
inelude, but not be liniited to, the following:

(1) ’l‘olnssist, develop and support a statewide policy to encourage
the growth. and development of a dynamic, free and effective public
television serviee;

(2) To make grants to public television stations serving Pennsylvania
to aid in the improvement of their broadeast operations, programmn.ing,
and capital facilities; |
~ (8) To establish and develop and operate, »n behalf of the Common-
wealth, a public television nctwork system interconnecting all non-
commercial television stations serving Pennsylvania;

(4) To insure the diversity of programming to allow for frecdom,
imagination, objectivity and initiative un both the State and local level
and to insure that the networks shall not be misused for political or other
propaganda purposes contrary to the Tederal Constitution or the Con-
stitution of.the Commonwealth of Pennsylvania,

(3) To apply for, receive and distribute Federal funds, State funds

- and publie or private fuads from any source whatsoever, and to scrve as

a coordination agency in conmection with those funds which ave avail-
able through the Federal Public Droadeasting Act of 1967 and other
Federal legislation now or hereinafter enacted;

(6) To enter into contracts, leases and other arrangements to own
and operate interconiicetion and switching facilities and equipment per-

tinent to a statewile network and-to apply to the Federal Communica-
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tions Commiszion and other Federal agencies for such liconses necessary
to operate awd maintain such a network; '

(7) Lo contract with or mnke'p]aus with other agencies or individuals
to program productions and stherwise to procure educational and public
television programs for distribution -to the noneommorcial edueational
television nelwork;

(8) To conduct rescarch, demonstration and training activitics in
matters relating to noncommereial educational and public television
Lroadeasting;

(9) To establish and maintain a library and archives for programs
and related materials and to develop and promote public awareness of
and disseminate information concerning noncommereial educational and
public television; and

(10) To do all things nceessary and proper fo effectuate the provisions
of this act which are not inconsistem witk law, and to promulgate rules
and regulat.ions relative thereto.

SECTION 4. CONTRACTS—ALL CONTRACTS OR PUR-
CITASES MADE BY THE COMAISSION INVOLVING T EX-
PENDITURE OF OVER OXE THOUSAND FIVE HUNDRED
DOLLATS (%1,500), EXCEPT THOSE INVOLVING PLERSONAT
SERVICES OR ITEMS THAT CAN ONLY BE OBTAINED FROM
OXNE SOURCE, SHALL BE IN WRITING, AWARDED ON THE
BASIS O COMPETITIVE BIDDING AXD STALL B MADE
ONLY AFTER NOTICE OF THE PROPOSED CONTRACT OR
PURCHASE 1S PUBLISHED IN AT LEAST TWELVE NEWS-
PAPERS, AS THE COMMISSION SHALL DETERMIN™  “1LT. BE
SUIFICIENT TO EXNSURE DISTRIBUTION OF THE NOTICE
THROUGHOTYT THE COMMONWEALTI, AT LEAST TWENTY
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DAYS BEFORE TIE ITRTTING OF THE CONTRACT OR PUR-
CIHASE, | ~ '

Section & Repeals-—Adl aels and parts of aels axe reperted i so fax
an thexy nro ineonsistent herewith: '

Section 6-4= 5. Eileetive Date,—This act shall take effect funuargs 45

3068. IMMEDIATELY.

[~ PR < ; S~ SR V- B o B o

AVanp, . AL G
AlABLE 4y TIM?PELiEST
£D
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APPROPRIATIONS ACT OF 1960

SECTION 9

A. There is hereby created the South Carolina Educaticonal Television
Commission which shall be composed of the Chairman of the Senate Finance Com-
mittee, the Chairman of the Senate Education Committee, the Chairman of the
Ways and Means Committee of the House, the Chairman of the Education Committee
of the House and the Superintendent of Education, who shall be members of the
Commission, ex officio, and in addicion to the foregoing members the Commission
shall be composed of seven members to be appointed by the Governor as follows:
one shall be appointed from each of the six Congressional Districts, and one
shall be appointed from the State at large who shall be named by the Governor
as Chairman of the Commission. The terms of the members who serve ex officio
shallbe coterminous with the terms of the offices to which they were elected,
and the terms of the members appointed by the Governor shall serve for six
years, except that of those first appointed two shall serve for terms of two
years, two shall be for terms of four ye:~s and three shall serve for terms of
six years, after which the terms of all members shall serve for six years.

B. The Commission shall appoint an advisory committee of educators
and an advisory committee of technical experts, each of which shall consist of
such numbers as tlie Commission may deem advisable, and the terms of the members
cf the committee of educators and committee of technical experts shall be for
such length and under such conditions .as the Commission may decide.

The members of the Commission and each of the advisory committees shall
receive such per diem and mileage as authorized by law for other boards and
commissions of the State.

C. The Commission shall make a complete study of the use of educational
television and its adaptation for instructional purposes in all of the public
schools of the State. The State Department of Education and any other State Agency
shall render such assistance, advice and cooperation as may be within their means
upon the request of the Commission. The Commission shall make such report with
recommendations as may be desirable to the Governor and the General Assembly from
time to time.

D. The Commission shall have the power to accept contributions from
all persons, firms, and corporations who may wish to contribute to the program,
provided, that both the acceptance and use of any such contributions shall be
subject to express approval by the State Budget and Control Board.
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COST ASSUMPTION AND VALIDITY TESTS

Microwave Costs

Costs for the State-owned or leased alternatives are based on standard esti~

mating figures widely used in the industry. The equipment costs must be con-
sidered somewhat high as they represent the manufacturer's catalog list price.
In competitive bidding on a system of the magnitude of the systems presented,

the competitors can be expected to submit bids that are less than list.

Land

This figure is based on the minimum size plot of land that will
accommodate a facilities building and a 300-foot tower having 45°
guy wires. Exact land size will vary depending on availability
but could range from 3.5 to 5 acres. Average land costs are
assumed to range between $200 and $500 per acre for the type of

land required.

Average Land Cost: $ 1,000

Building and Tower

Based on figures furnished by the Nebraska Consolidated Communi~-
cations Corporation (NCCC) and substantiated by General Electric

Company and Lenkurt, the noneclectric facility costs are:

Building with heat and air conditioning $ 7,500
300~foot Tower 8,000
Standby Power 6,000
Alarms 1,000

TOTAL ; $22,500




Antenna Costs

Based on industry figures (G.E., Andrews, etc.)

10-foot x 15-foot Reflector S 500
10-foot Dish with Mount 1,500
TOTAL: § 2,000

Broadband Microwave Radio System

TV Channel Equipment

Demodulating Repeater - Lenkurt 76E
One Channel - 1 way $ 7,750
One Channel - 2 way 14,450

Lenkurt 76E
Transmit Only 5,000
Receive Only 5,500

Demodulating Terminal

Voice Channel Equipment

Lenkurt 76E
One Channel -~ 2 way $ 7,750

Demodulating Terminal

Lenkurt 76E
One Channel - 2 way 15,200

Demodulating Repeater

Multiplexers

Costs based on Lenkurt 46A2 Multiplex System
and the Lenkurt 927A In~Band Signaling System.
Costs are variable depending on number of

channels terminated




Voice Channel Termination Costs

A microwave system requires one hybrid circuit
per channel at each terminal to convert to

2-wire operation for interface with a normal

telephone system.

Cost of conversion is $92 per channel terminal.

Installation and Contingency Costs

Twenty percent of electronic equipment costs.
Industry pricing estimates range from 15 percent
to 20 percent for this category. The top of the

range was used to assure a safe margin.

Accessory and Spares Costs

a. Assumes that there will be three major
maintenance centers oi depots that will
carry a substantial stock of spares and
test equipment, These will be located in

Chicago
Springfield

Carbondale

Cost of accessories and spares for these three locations

is assumed to be 15 percent of equipment costs,

b. All other terminals will have accessories and spares

equal to 5 percent of equipment costs.




System Life

Fifteen years was chosen as a reasonable system life rather than the
more traditional t. : years because of advice from manufacturers and
because of Nebraska's procurement experience. The recent improvements
in microwave and multiplexing solid-state circuitry promise better
reliability and resistance to obsolescence than was possible only a few

years ago.
In Nebraska's contract for a microwave network, 15 years was used as
system life for total price comparison in competing with the common

carrier.

Cost of Money

Five percent of the system purchase and installation cost.

If the State builds its own microwave system, it must consider the

cost of money for the capital expenditures just as a vendor to the
State would have to do. Illinois State Treasurer, Adlai Stevenson III,
advised SDC that he estimates that the State would actually incur a
cost of 4.823 percent on a capital expense of this size and type. Five
percent is used in the costings for this study for ease in caleulation
and to be consistent with similar studies. All purchase and instal-
lation costs are assumed to be paid the year they are installed, and
their total is then amortized over the balance of 15-year system life.

Any salvage value is assumed to be negligible.

Maintenance

Ten percent per year of equipment costs.

This is one of the most difficult items of cost to estimate for the

proposed systems. While there has been considerable industry experience




in maintaining private microwave networks, the industry averages can
only be used in a very general way. Three factors prevent their being

applied here.

First, the industry figures vary widely because of the route structures,
weather, etc. A widely quoted study performed by A. D. Little [12 ]
for American Telephone and Telegraph shows that the average annual
maintenance cost is approximately $175 per route mile. But, in the
system they studied, individual costs ran from $1(J to $250 per mile--

a fairly wide spread.

Hamsher's Communication System Engineering Handbook [13 ] reports on
18 systems with an average maintenance cost closer to $100 per route
mile with a spread from $43 to $400.

Second, these figures are for systems a small fraction of the size
proposed for Illinois. The average number of stations is quite small
compared to the 70 in the combined ETV and Administrative Network

and the number of video and voice-grade channels will be by far the
highest in the country. Maintenance cost should vary roughly as the

capacity of the system varies so no comparison is possible.

Third, there is very little field experience on 12 GHz networks.
Failure rates and cost per repair should be roughly the same as the
widely used 6 GHz equipment, but the amount of equipment * the system
is higher. A 12 GHz system is limited to about 20-mile hops, but the
hops in a 6 GHz system are often 50 miles long and some even go 70

miles between stations.

In Illinois, it will take 70 stations at 12 GHz to cover the same
number of route miles that would have taken 33 stations at 6 GHz. Again,
maintenance cost should vary roughly as the amount of equipment in the

system so the 12 GHz costs should be much higher.




Instead of using trhese misleading industry averages, an operating
system that most nearly corresponds to the proposed ones was used as
guidance for estimating the costs of the alternatives for Illinois.
The system in Nebraska will be about 1,900 route miles as opposed to
1,500 for Illinois and, alsc, the Nebraska system has a large number
of voice and data channels. It does not have any video channels and
1s at 6 GHz instead of 12 GHz, but instead has an elaborate switching
system and other features that make it conparable in complexity and

equipment "count'" to Illinois.

This system is being maintained by an outside contractor, the Nebraska
Consolidated Communications Corporation (NCCC), as part of their over-
all lease-purchase contract with the State. NCCC used 10 percent of
the equipment acquisition cost as a projected maintenance figure in
their fixed-price competitive bid for the contract. So far, NCCC
believes that the figure is a realistic one and will cuver their actual

costs.

We believe that Nebraska's experience is the best guidance that Illinois
can use in this case, so we have used 10 percent of the equipment

acquisition cost in projecting the costs of all State-owned alternatives.

Lost Taxes

Two and one-half percent per year of total system purchase and instal-

lation costs.

If the State were to buy its own system, it would have to forego

normal State taxes that would be paid by someone else-—either the
common carrier or a third party--~who supplied the service to the State.
The percentage is applied each year to the depreciated system value

for that year. Based on the amortized value for a l5-year life it
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becomes 21.2 percent of the purchase price. This 1s then added to the

annual cost at 1/15 of the lump sum per year.

Local Leased Lines

If the 5tate owns a microwave system, it must connect to the standard
telephone system if it is to give full use for voice and data traffic.
Each message channel must have a connection between the microwave
station where it terminates and the nearest telephone switchboard. A
minimum one-mile leased line charge is assumed and each interconnection

point has been costed under the lowest tariff that applies to it.

These basic cost inputs for the State-owned system are the essential ingredients
used in preparing the cest-effectiveness analyses performed for all the non-
common carrier combinations of the microwave systems. Each voice and data
system is costed individually for both P-1l and P-10 grades of service, and
comprehensive cost work-ups are furnished. Costing logic is also explained in
detail.

Leased System Costs

An interesting alternative method of financing--one not covered by the Statement
of Work--emerged during this study. There is now precedent for third-party

financing of a large statewide system by a noncommon carrier.

Costs for leasing a system from a noncommon carrier are based on the experience
of the State of Nebraska. The NCCC contracted to build the State a telecommuni-
cations network--based on the use of microwave--to be paid for by the State on
an annual lease fee. NCCC is a noncommon carrier formed by independent
telephone companies of Nebraska for this purpose. All capital costs, taxes,
finance charges, spars parts, and maintenance are to be paid by NCCC out of the

lease income.
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The rate used to determine the lease fee in Nebraska was 22 percent per year
of the firm fixed price bid for the installed cost of the network. Any
similar contract with Illinois would have to be negotiated between the
principals involved and the 22 percent annual fee cannot be guavanteed, but
the 22 percent figure is representative and was used in the costing for the

leased systems.

Sensitivity Analysis of the Cost Assumptions Used

A routine step in cost effectiveness analysis is to determine if the calculated
totals are sensitive to small changes in the input assumptions used. That is,
to see if a small error in estimating a factor (such as the maintenance cost)
would cause a large change in the total projected costs. If a small change in
an input estimate does cause a large change in the output total, the analysts
must refine the estimate as much as possible and then caution the reader as to
what effect an error would have. If it does not cause a large change, more
confidence can be placed in the totals because the semsitivity analysis has
shown that, even if an error has been made in estimating a cost factor, it

does not significantly affec: the results.,

This technique does not imply that the individual cost estimates are actually

in error; it merely tests to see if a possible error is important or not.

The usual method employed in a sensitivity analysis is to recalculate the total
costs with the input estimates increased and decreased by an arbitrary per-
centage, or by using new estimates representing the highest and lowest

extremes to which the factors might be reasonably expected to be in error.

The key estimates used in this study were:

e A system life of 15 years
? ] An interest rate of 5 percent
. A maintenance cost of 10 percent per year of the initial equipment

costs, and
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® a "lost taxes'" cost of 2.5 percent per year of the initial

equipment costs amortized over the l5-year system lifetime

The projected annual costs of one of the alternatives discussed--the State-owned

Administrative Network--were recalculated for:

Lifetimes of 10 and 20 years (representing a +33 percent error)

Interest rates of 4.5 percent and 4.75 percent (representing a

10 percent and 5 percent error)

Maintenance costs of 8 percent and 12 percent (representing a

+ 20 percent error), and

Lost taxes of 2 percent and 3 percent (representing a + 20 percent

error)

Table B-~1 presents the results using the original and the new trial

estimates. The sensitivity analysis showed that:

e Changing System Life from 15 years to 10 or 20 years
(keeping all other values the same) changes the annual
cost + 15% or ~7%, respectively.

@ Changing Cost of Money from 5% to 4.5% (keeping all
other valves the same) changes the annual cost - 1.2%.

. Changing Maintenance Cost from 10%Z to 8% or 12% (keeping
all other values the same) changes the annual cost + 8%.

® Changing Lost Taxes from 2.5% to 2% or 3% {(keeping all

other values the same) changes the annual cost + 2%.

These differences in projected costs are noi considered to be significant
since they are no larger than the errors possible from other sources such
as the projections of growth rates and equipment price differences in a

competitive procurement,
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The conclusion that may be drawn from the analysis is that the relative
ranking of the annual costs of the various approaches will not be changed by

small errors in the estimating factors used for the cost projections.
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Quantity
1

1 set

1 set

1

1200 ft.

Misc.

1l set

Misc.

C~2

ESTIMATED COST OF UHF STATION
CARBONDALE (GOREVILLE)

EguiEment

30-kilowatt UHF transmitter, in-
cluding sideband filter, diplexer,
and harmonic filters

Spare tubes

Transmitter control console, in-
cluding master monitor

Transmitter input and monitoring
equipment

Guyed 1000-foot antenna supporting tower

Antenna, 25 gain, with lightning
protector and deicing

RF load and wattmeter

6-1/8 inch transmission line (includ-
ing hangers, elbows, etc.)

Line pressurizing equipment

Fixed Langers, adaptors, inside fittings,
hardware kits, clamps, connectors,
valves, and gassing accessories

Test equipment

Video tape recorder with accesscries
Vidicon film camera

Slide projector

Audio tape recorder

Sync generator

Racks, monitors, and panels
Land (40 acres)

Building, site improvement
Furniture and fixtures
Installation

Legal and engineering
Freight and contingencies

TOTAL:

Cost.

$200,000
11,000

7,000

25,000
120,000

47,500
3,700

72,000
1,740

3,000
7,800
70,000
50,000
3,500
1,500
6,500
6,500
40,000
30,000
5,000
20,000
10,000

40,000
$781,740



Quantity
1

1 set

1l set

700 ft

Misc.

1l set

R R S N

Misc.

Cc-3

ESTIMATED COST OF UHF STATION
DE KALB

Equipment

15-kilowatt transmitter, in-
cluding sideband filter, diplexer,
and harmonic filters

Spare tubes

Transmitter control console, in-
cluding master monitor

Transmitter input and monitoring
equipment

Guyed 600-foot antenna supporting tower

Antenna, 25 gain, with deicing and
lightning protection

RF load and wattmeter

6-1/8 inch transmission line (includ-
ing hangers, elbows, etc.)

Line pressurizing equipment

Fixed hangers, adaptors, inside fittings,
hardware kits, clamps, connectors,
valves, and gassing accessories

Test equipment

Video tape recorder with accessories
Vidicon film camera

Slide projector

Audio tape recorder

Sync generator

Racks, monitors, and panels
Land (25 acres)

Building, site improvement
Furniture and fixtures
Installation

Legal and engineering
Freight and contingencies

TOTAL:

Cost

$175,000
8,000

7,000

25,000
65,000

47,500
3,700

42,000
1,740

3,000
7,800
70,000
50,000
3.500
1,500
6,500
6,500
25,000
30,000
5,000
20,000
10,000

30,000
$643,740
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ESTIMATED COST OF UHF STATION
EDWARDSVILLE (CARLINVILLE)

Quantity Equipment Cost
1 50-kilowatt transmitter, UHF in~
cluding sideband filter, diplexer
and harmonic filters $298,000
1 set Spare tubes 15,000
1 Transmitter control console, includ-
ing master monitor 7,500
1 set Transmitter input and monitoring
equipment 25,000
1 Guyed antenna supporting tower,
1000-foot 120,000
1 Antenna, 25 gain, with deicing and
lightning protection 47,500
i RF load and wattmeter 3,700
1200 ft 6-1/8 inch transmission line (includ-
ing hangers, elbows, etc.) 72,000
1 Line dehydrator equipment 1,740
Misc. Fixed hangers, adaptors, inside fit-
tings, hardware kits, clamps, connectors,
valves, and related accessories 5,200
1 set Test equipment 10,000
1 Video tape recorder with accessories 70,000
1 Vidicon film camera 50,000
1 Slide projector 3,500
1 Audio tape recorder 1,500
1 Sync generator 6,500
Misc. Racks, monitors, and panels 6,500
Land (40 acres) 40,000
Building, site improvement 50,000
Furniture and fixtures 5,000
Installation 20,000
Legal and engineering 10,000

Freight and contingencies 30,000

TOTAL: $918,640




Quantity
1

1 set

1 set

700 ft

Misc.

1 set

Misc.

C-5

ESTIMATED COST OF UHF STATION
FREEPORT

Equipment

15~kilowatt UHF transmitter, in-
cluding sideband filter, diplexer,
and harmonic filters

Spare tubes

Transmitter control comsole, in-
cluding master monitor

Transmitter input and monitoring
equipment

Guyed 600-foot antenna supporting tower

Antenna, 25 gain, with deicing and
lightning protection

RF load and wattmeter

6-1/8 inch transmission line (includ-
ing hangers, elbows, etc.)

Line pressurizing equipment

Fixed hangers, adaptors, inside fittings,
hardware kits, clamps, connectors,
valves, and gassing accessories

Test equipment

Video tape recorder with accessories
Vidicon film camera

Slide projector

Audio tape recorder

Sync generator

Racks, monitors, and panels
Land (25 acres)

Building, site improvement
Furniture and fixtures
Installation

Legal and engineering
Freight and contingencies

TOTAL:

Cost

$175,000
8,000

7,000

25,000
65,000

47,500
3,700

42,000
1,740

3,000
7,800
70,000
50,000
3,500
1,500
6,500
6,500
25,000
30,000
5,000
20,000
10,000

30,000

$643,740



Quantity
1

1 set

1 set

700 £t

Misc.

1 set

Misc.

c-6
ESTIMATED COST OF UHF STATION
KANKAKEE
Equipment

15~kilowatt UHF transmitter, in~
cluding sideband filter, diplexer,
and harmonic filters

Spare tubes

Transmitter control console, in-
cluding master monitor

Transmittex input and monitoring
equipment

Guyed 600-foot antenna supporting tower

Antenna, 25 gain, with deicing and
lightning protectiun

RF load and wattmeter

6~1/8 inch transmission line (includ-
ing hangers, elbows, etc.)

Line pressurizing equipment

Fixed hangers, adaptors, inside fittings,
hardware kits, clamps, connectors, valves,
and gassing accessories

Test equipment

Video tape recorder with accessories
Vidicon film camera

Slide projector

Audio tape recorder

Sync generator

Racks, monitors, and panels
Land (25 acres)

Building, site improvement
Furniture and fixtures
Installation

Legal and engineering

Freight and contingencies

Cost

$175,000
8,000

7,000

25,000
65,000

47,500
3,700

42,000
1,740

3,000
7,800
70,000
50,000
3,500
1,500
6,500
6,500
25,000
30,000
5,000
20,000
10,000

30,000
$643,740
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ESTIMATED COST OF UHF STATION

MACOMB
Quantity Equipment Cost
1 30-kilowatt UHF transmitter, in-
cluding sideband filter, diplexer,
and harmonic filters $200,000
1 set Spare tubes 11,000
1 Transmitter control console, includ-~
ing master monitor 7,000
1 set Transmitter input and monitoring
equipment 25,000
1 Guyed 1000-foot antenna supporting
tower 120,000
1 Antenna, 25 gain, with lightning pro-
tector and deicing 47,500
1 RF load and wattmeter 3,700
1200 £t. 6-1/8 inch transmission line (includ-
ing hangers, elbows, etc.) 72,000
1 Line pressurizing equipment 1,740
Misc. Fixed hangers, adaptors, inside fittings,
hardware kits, clamps, comnectors, valves,
and gassing accessories 3,000
1 set Test equipment 7,800
1 Video tape recorder with accessories 70,000
1 Vidicon film camera 50,000
1 Slide projector 3,500
1 Audio tape recorder 1,500
1 Sync generator . 6,500
Misc. Racks, monitors, and panels 6,500
Land (40 acres) 40,000
Building, site improvement 30,000
Furniture and fixtures 5,000
Installation 20,000
Legal and engineering 10,000

Freight and contingencies 40,000

TOTAL: $781,740




guantitz
1

1l set

1 set

700 ft.

Misc.

1 set

Misc.

Cc-8

ESTIMATED CUST OF UHF STATION
PEORIA

Equipment
15-kilowatt UHF transmitter, in-

cluding sideband filter, diplexer,
and harmonic filters

Spare tubes

Transmitter control console, in-
cluding master monitor

Transmitter input and monitoring
equipment

Guyed 600-foot antenna supporting tower

Antenna, 25 gain, with deicing and
lightning protection

RF load and wattmeter

6-1/8 inch transmission line (includ-
ing hangers, elbows, etc.

Line pressurizing

Fixed hangers, adaptors, inside fit-
tings, hardware kits, clamps, connectors,
valves, and gassing accessories

Test equipment

Video tape recorder with accessories
Vidicon film camera

Slide projector

Audio tape recovrder

Sync generator

Racks, monitors, and panels
Land (25 acres)

Building, site improvement
Furniture and fixtures
Installaticn

Legal and engineering
Freight and contingencies

TOTAL:

Cost

$175,000
8,000

7,000

25,000
65,000

47,500
3,700

42,000
1,740

3,000
7,800
70,000
50,000
3,500
1,500
6,500
6,500
25,000
30,000
5,000
20,000
10,000

30,000

$643,740
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ESTIMATED COST OF UHF STATION

UINCY
Quantity Equipment Cost
1 15-kilowatt UHF transmitter, in-
cluding sideband filter, diplexer,
and harmonic filters $175,000
1 set Spare tubes 8,000
1 Transmitter control console, in-
cluding master monitor 7,000
1 set Transmitter input and mcuitoring
equipment 25,000
1 Guyed 300-foot antenna supporting tower 65,000
Antenna, 25 gain, with lightning
protector and deicing 47,500
1 RF load and wattmeter 3,700
700 ft. 6-1/8 inch transmission line (in-
cluding hangers, elbows, etc.) 42,000
1 Line pressurizing equipment 1,740
Misc. Fixed hangers, adaptors, inside fit-
tings, hardware kits, clamps, comnnec—
tors, valves, and gassing accessories 3,J00
1 set Test equipment 7,800
1 Video tape recorder with accessories 70,000
1 Vidicon £ilm camera 50,000
1 Slide projector 3,500
1 Audio tape recorder 1,500
1 Sync generator 6,500
Misc. Racks, monitors, and panels 6,500
Land (25 acres) 25,000
Building, site improvement 30,000
Furniture and fixtures 5,000
Installation 20,000
Legal and engineering 10,000

Freight and contingencies 30,000

TOTAL: $643, 740
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ESTIMATED COST OF UHF STATION
ROCK ISLAND - MOLINE

Quantity Equipment Cogt
1 30~kilowatt UHF rransmitter, in-
cluding sideband filter, diplexer,
and harmonic filtevs $200,000
1 set Spare tubes 11,000
1 Transmitter control console, in-
cluding master monitor 7,000
1 set Transmitter input and monitoring
equipment 25,000
1 Guyed 600-foot antenna supporting
tower 65,000
1 Antenna, 25 gain, with lightning
protector and deicing 47,500
1 RF load and wattmeter 3,700
700 ft. 6-1/8 inch transmission line (in-
cluding hangers, elbows, etc.) 42,000
1 Line pressurizing equipment 1,740
Misc. Fixed hangers, adaptors, inside fit-
tings, hardware kits, clamps, connec-
tors, valves, and gassing accessorics 3,000
1 set Test equipment 7,800
1 Video tape recorder with accessories 70,000
1 Vidicon film camera 50,000
1 Slide projector 3,500
1 Audio tape recorder 1,500
1 Syne generator 6,500
Misc. “acks, monitors, and panels 6,500
Land (25 acres) 25,000
Building, site improvement 30,000
Furniture and fixtures 5,000
Installation 20,000
Legal and engineering 10,000

Freight and contingencies 30,000

TOTAL: $671,740
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ESTIMATED COST OF UHF STATION

SPRINGFIELD
Quaatity Equipment Cost
1 15-kilowatt UHF transmitter, in-
cluding sideband filter, diplexer,
and harmonic filters $175,000
1 set Spare tubes 8,000
1 Transmitter control console, in-
cluding master monitor 7,000
1 set Transmitter input and monitoring
equipment 25,000
1 Guyed 600-foot antenna supporting tower 65,000
1 Antenna, 25 gain, with deicing and
lightning protection 47,500
1 RF load and wattmeter 3,700
700 ft. 6-1/8 inch transmission line (in-
cluding hangers, elbows, etc.) 42,000
1 Line pressurizing equipment 1,740
Misc. Fixed hangers, adaptors, inside £fit-
tings, hardware kits, clamps, connec-
tors, valves, and gassing accessories 3,000
1l set Test equipment 7,800
1 Video tape recorder with accessories 70,000
1 Vidicon film camera 50,000
1 Slide projector 3,500
1 Audio tape recorder 1,500
L Sync generator 6,500
Misc, Racks, monitors, and panels 6,500
Land (25 acres) 25,000
Building, site improvement A 30,000
Furniture and fixtures 5,000
Installation 20,000
Legal and engineering 10,000

Freight and contingencies 30,000

TOTAL: $643,740




guantitz
1

1 set

1l set

700 ft,

Misc,

1l set

Misc,
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ESTIMATED COST QF UHF STATION
STREATOR

EguiEment

15~kilowatt UHF transmitter, in-
cluding sideband filter, diplexer,
and harmonic filters

Spare tubes

Transmitter control comsole, includ-
ing master monitor

Transmitter input and monitoring
equipment

Guyed 600-foot antenna supporting tower

Antenna, 25 gain, with deicing and
lightning protectien

RF load and wAattmeter

6-1/8 inch transmission line (in-
cluding hangers, elbows, etc.)

Line pressurizing equipment

Fixed hangers, adaptors, inside fit-
tings, hardware kits, clamps, connec~
tors, valves, and gassing accessories

Test equipment

Video tape recorder with accessories
Vidicon film camera

Slide projector

Audio tape recorder

Sync generator

Racks, monitors, and panels
Land (25 acres)

Building, site improvement
Furniture and fixtures
Installation

Legal and engineering
Freight and contingencies

TOTAL:

Cost

$175,000
8,000

7,000

25,000
65,000

47,500
3,709

42,000
1,740

3,000
7,800
70,000
50,000
3,500
1,500
6,500
6,500
25,090
30,000
5,000
20,000
10,000

30,000
$643,740
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76th G. A. | 1969

SYNOPSIS:

Fund. Provides for line item appropria
"telecommunications". Frovides expendi

(Ch. 127, pars. 141, 149, new pars. 142p2, 144.16b,
160.3) :

Amends Finance Act. Creates Communications Revolving
tions and budgetary term
ture from fund must be

approved by Director of General Services. Transfers S

from the General Revenue
Fund. Appropriates s

INTRODUCED

Fund to the Communications Revolving :
to Department of General Services.
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AN ACT to add Sections 6p-2, 8.16b and 24.3 to and to

amend Sections 5 and 13 of "An Act in relation to State €inance",

- approved June 1.0, 1919, as amended, and to transfer funds und

make an appropriation in connection therewith.

Be it enacted by the People of the State of Illinois,

represented in the General Assembly:

Section 1. Sections 5 and 13 of "An Act in relation
to State finance", approved June 10, 1919, as amended, is

amended, and Sections 6p2, 8.1l6b and 24.3 are added thegetof_

. the added and amended Sections to read as follows:

Sec. 5. The following are special funds in the State
Treasurys

The Agricultural Premium fund:

The Bank and Trust Company Fund;

The Board of Governors of State Colleges and Universities

Income Fund:
The Board of Regenté Income Fund:;
The tommon school fund;

The Communications Revolving Fand;

The Drivers Education Fund;
The Air Transportation Revolving Fand:
fhe Manpower Development and Training Revolving Fund:
Pederal aid road fund: |
The fire prevention-fund;
The Fair and Exposition fund;
The Fair and‘Exposition Authority Reconstruction Fund;
The Department of Personnel Training Revolving Fund;
The Gamé and fish fund;
The grade crossinglprotection fund;

' The Highway Safaty Fund;

' The Illinois Compeﬁsation Fund;

The Illinois Fund for Illinois Colts;

LIRB1874
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The
The
The

The

The
The
The
The

The
The
The
The

The

The
The

" The

The

Illinois Veterans' Rehabilitation Fund;

Mental Health Fund;

Moter Fuel Tax fund;

paper and printing revolving fund;

office supplies revolving fund;

Public Building Pund;

Public Utility Fund;

Public Welfare Building Fund '

Public Welfare Building Bond Retirement and Interest
Fund; | |

Natural Resources Development Bond Retirement and
Interest Fund; ﬂ

Natural Resoﬁrces Development Fund;

road fund;

Service Recognition Bond, Interest and Retirement:
Fund; : i :

soldiers compensation fﬁnd;

State Boating Act Fund:

State Housing Fund;

State Parks Fund;

Southern Illinois University income fund;

State bond road fund:

State Forest and Nurserieé fund;

State garage revolving fund;

State Pensions Fund;

Statistical Services Revolving Fund;

United States Veteran's Bureau fund;

University Income Fund;

Universities Building Fund:

Universities Buiiding Bond Retirement and Interest

Fund;
welfaré fund;
working capital revolving fund;

Iocal Governmental Léw Enforcement Officers Fund.

LRB 1874



m"’f"“'[f‘“""'" RaawAatiy oo idt QiR S
[

1 When any special fund in the State Treasury is dis-
2 continued by an Act of the General Assembiy, any balance re-
. 3 main%ng tﬁerein on the effective date of such Act shall be
4 transferred to the General Revenue Fund, or to such other
5 fund as such Act shall provide. Warrants outstanding against
6 such discontinued fund at the time of the transfer of anf such
.7 balance therein shall be paid out of the fund to which the
8 transfer was made.
9 Sec. 6p-2. The Com unications Revolving Fund shall be
 16 initially financed by a transfer of funds from the General
11 Revenue Fund. Thereafter, all fees and other monies regeivéd
12 by the Department cf General Services in payment for tele-
‘13 communicatiors services rendered pursuant to Section 67.17
14 of the Civil Administrative Code of Illinois shall be paid
15 into the Communications Revolving Fund. The money in this
16 fund shall be used by the Department of General Services ag
17 reimbursement for expenditures incurred in relation to tele-
-18 communications services.
.19 Sec. 8.16b. Appropriations for expenses related to
20 telecommunications services for state agencies subject to
21 Sectioﬁ 67.17 of the Civil Administrative Code of Illinoié
.22 are'payable from the Communications Rewvolving Fund. However,
23  no contract shall be entered into or obligation -incurred for
i24‘ any expenditure from the Communications Revolving Fund until
‘ : 25 after the purpose and amount has been approved in writing by
‘526 the Director of General Services.
:y?? Sec. 13. The objects and purposes for which appropriatioﬁs
1;?3 h‘ére mads are claséified and standardized ky items as follows:
 ;2§¥} | (1) Personal services:
t¥§d - {2) Contractual services:
ﬁ3i (3) Travel; o
f32. " (4) Commodities;
7“353‘ ‘ " (5) Equipment;
iﬁ534" A (6) Permanent improvemeﬁts;

iRB1374




1 {7) ILand;

2 {8) Electronic Date Processing;

3 {9) Operation of automotive equipment;

4 (10) Telecomrunications services:

5 (11) £%6} Contingencies;

6 (12) 421} Reserve.

7 When an appropriation is made to an officer, department,

8 institution, board, commission or other agency, or to a private
9 association or corporation, in one or more of the items above
10 specified, such appropriation shall be construed in accordance
11 with the definitions and limitations specifed in this Apt, un-

12 less the appropriation act otherwise provides.

13 An appropriation for a purpose other than one specified

14 and dgﬁined iﬁ £ﬁis Act may be made only as an additional,

15 . separate and égg;ghét item, specifically stating the nbjecf and
1§‘  purpose thereof; .

17 ; Sec. 24.3. The item "telecommunication services", when

1

18 used in an appropriation act, means and includes all expendi-

I

19"

tures incurred for the lease, rental or purchase of tele-

.20 communications ecquipment, supplies or serwvices and space there-

- "21. for, and personal services needed for the mzj~tamznce but not

-+ 22 . for the oéeration thereof. Telecommunications egquipment in-

1:23 - cludes telephone, teletype, teletyvewriter-computer and other

 524 . voice, data or video systems, except those used direcﬁlyﬁih

R 25 educational television.

W?f26 '~ Section 2. Within 30 days after the effective date of this.{?n
fv27,v Act, thé Auditor of Puﬁlic Accounts and the Treasurer of ﬁhe“- |
L ég' State of Illinois shall transfer the sum of § N from
erzé ' the General Revenue Fund to the Communications Revolving Fund
'qTBOJ‘ created by this Act. '
.31 Section 3. The sim of 3 , or so much thereof as
32 may be necessary, is appropriated froﬁ the Communications
°33. Revolving Fund to the Department of General Services to carry

34 out the purposes of this Act..

LRB 1574
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. DPAFT No. 2 April 11, 1969
' A BILL

Providing for the growth and development of noncommercial educational radio and
television and other forms of educational telecommunications; creating the Illinois Commission
for Public Telecommunications as an independent commission aad defining its powers and dutics,
and making an appropriaticn in connection therewith.

SECTION I

WHEREAS, it is in the public interest or the State of Illinois to encourage and develop
the growth of noncommercial radio and television broadcasting and other forms of educational
telecommunications, including the media for instructional purposes, and

WHEREAS, the expansion and development of noncommercial educational radio and
television and other forms of educational telecommunications and their program—ing depend
on freedom, imagination and initiative, and

WHEREAS, it furthers the general welfare to encourage such programming which will
be responsive to the interests of people throughout the State of Illinois and which will constitute
an expression of diversity and excellence, and

WHEREAS, it is necessary and appropriate for the State government to complement,
assist and support a policy that will most effectively make noncommercial educational radio
and television and other fcvins of educational telecommunications service available to the
peopie of the State of Illinois, and

WHEREAS, an independent commission should be created to facilitaete the development
of educational radio and television and other forms cf educational telecommunications and to afford
maximum protection from extraneous interference and control.

SECTION 2

There is hereby created the Illinois Public Telecommunications Commission, herein-

after referred to as '"commission, " as a state-chartered and state and public supported,

ERIC
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autonomous instrumentality, charged with the responsibility for developing and administering
a system of public educational telecommunications in the State of Illinois. (Definition:
public educational telecommunications referred to nerein means non-commercial radio and
television broadcasting, and such other forms of educational technology which require.
electronic transmission as may he utilized by the state's public schools, colleges and
universities).
SECTION 3

The commission shall be governed by a board of commissioners composed of some
nine (9) Illinois citizens nominated by the Governor and confirmed by the senate, who would
serve for six-year terms. In addition, the following ex officio members shall have full
voting powers: The Superintendent of Public Instruction; Chairman of the Board of Trustees
of the University of Illinois; Chairman of the Board of Trustees of Southern Illinois Univer-
sity; Chairman of the Board of Higher Education; Chairman of the Board of Governors of
State Colleges and Universities; Chairman of the Board of Regents of Regency Universities;
Chairman of the Board of the Illinois Junior College Board; the Superintendent of
the Chicago Public Schools; the Superintendent of the Dioscean Schools(Roman Catholic)
of Chicago; Chairman of the Board of the Tllinois Association of Private Schools
Chairman of the Board of the Illinois Association of Private Colleges and Universities;
Presdient of the Illinois Senate; Speaker of the Illinois House cof Representatives; the
Attorney General; the State Treasurer; Chairman of the Illincis Arts Council; Chairman
of the Board or his representative of Chicago Educational Tel evision Association; and
the Chairman of Chicago Area School Television(CAST). " The citizen members{nominated
by the Governor) should provide a representation of various talents and experience ap-
propriate to the functions and responsibilities of the commission, and selection of members
should be made on a nonpolitical and nonpartisan basis. Initially, commissgion members
should be appointed for two, four and six year terms to provide for staggered terms of

)
El{‘lcce. The Govenor should designate one member as chairman, thereafter, the com-

IToxt Provided by ERI
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missioners would annually elec’; one of their members us chairman. The Commission shail
conduct public mectings quarterly at which 25% of the commissioners attending shall
constitute a quorum. Upon request hy four (4) or more of the commissioners, the chairman
shall schedule additional meetings of the commission. The commission shall furnish an
annual report of its activities and accomplishments to the Legislature and the Governor,
Members of the commission shall serve without compensation for their services, but are
entitled to reimbursement for actual expenses incurred while performing their duties as
board members.
SECTION 4

The commissioners shall appoint a full time chief executive officer charged with
the customary responsibilities of the chief officer of a nonprofit corporatior and such

other officers
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as are necessary to carry out the purposes of the commission. Becausc of the unigue nature
of the commission, all appointments to the staff (other than clerical) should be made without
regard to State civil service requirements. No political test or qualification should be used
in selecting, appointing, promoting, or taking other personnel actions with respect Lo professional
and nonprofessional staff of the commission.
SECTION 5

In light of the nonprcfit and nonpolitcal aspects of the commission, the commission shall
have no power to issue stock or declare or pay any dividends, and no part of the income or
assets of the commission should inure to the benefit of an officer, director, employee, or any
other individual (except as may be provided as salary or reasonable compensation for services).
Finally, the commission shall be prohihited from supporting or opposing any political party
or candidate for pubilic office, elective or otherwise, and from attempting to influence legislation.
The commission should not, however, be precluded from promoting full discussion of public
issues.
SECTION 6

With respect to the commission's activities in the field of instructional television,
under no circumstances are they intended to cenflict with the determination of educational policies
or curriculum content which are the responsibilities of the public educational officers.
SECTION 7

The commission, when organized, shall be empowered and authorized to do the
following:

(a) Establish, owny and operate a distributionrsystem (microwave or otherwise, state-
owned, leased or common carrier) which will interconnect the educational television or radio
broadcasting stations, educational institutions, public schools, one or more/gg%ign%rpgggé;lsting

/ 8.5 %‘f—l%qg}ggglrﬁ%nunicaﬁons networks er-systems—and appropriate production facilities.
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(b) Apply for, receive, and hold such authorizations and licenses and assignments of
channels from the Federal Communications Commission (FCC) as may be necessary to conduct
its operations and prepare and file énd prosecute before the FCC all applications, reports,
or other documents or requests for authorization of any type necessary or appropriate to
achieve its authorized purposes.

(c) Provide coordination on matters relating to public broadcasting and public tele-
communications among the agencies of state government, all facets of Illinois public education
and individuals, associations and institutions working in these ficlds both within and without the
state. The commission will have available personnel who, upon suitable request, will provide
information and guidance on public broadcasting and telecommunications to governmental agencies,
schools, individuals, etc.

policies and methods

(d} Detcrmine the/sméthod of interconnection to be employed within the State's public
broadcasting and public telecommunications systems.

(e) Provide appropriate assistance {o other agencies of the state and local and regional
groups regarding public broadcasting techniques, planning, budgeting, and related issues.

(f) Advise the Governor and State Legislature on state expenditures relative to public
broadcasting and equipment, and facilities associated with such effort and on questions of
éompatibility.

(g) Rececive gifts, contributions and funds from public and private sources to be expenced
for the purposes of the commission.

(h) Cooperate with federal agencies, for the purpcse of obtaining matching and other
federal funds appropriate to the purposes of the commission and to make such reports as
may he required of the State.

(i) Serve as the officially designated state agency in relationship to the requirements

of the Public Broadcasting Act of 1967, as amended.

O
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(j) Establish and maintain a library and archives of eduncational television and radio
programs and related materials and disseminate information about such programs.

(k) Contract with program production organizations, individuals, and noncommecrcial
educational television and radio stations within and without the state to acquire programs for
distribution via its facilities. Such activity should be coordinated with the educational and
other users of such materials.

() Conduct research, demonstrations,or training in matters related to public broad-
casting, directly or through contracts with appropriate agencies, organizations or individuals,
or by grants to nonprofit, noncommercial organizations such as colleges, universities and non-
commercial television and radio stations.

(m) Acquire through lease, purchase, or otherwise real and other property and to
hold and use this property for the purposes of the commission, as authorized.

{n} Contract with the Division of Telecommunications, Department of General Services,
for the construction, repair, maintenance, and operations of t}fgt ir-'sct—ggggggrornsystem established

by the commission,
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SYNOPSIS: (€n. 127, pars. 37, 63bl3, new pars. 6.22, 63b13.17)

Amends Civil Administrative Code. Gives Department
of General Services responsibility and authority for the
administration of telecommunications services for all State
Agencies, Creates User Advisory Commithee to advise Depariment
in area of teleconmunications. Appropriates $
to Department of General Services.

LRB 1378

o , Fiscal Note Act
B may be applicable

INTRODUCED y 1969, by

A BILL FOR




O U b W N

-1

AN ACT to add Sections 6.22 and 67.17 to and to amend
Sections 37 and 67 of "The Civil Administrative Code of
Illinois", approved March 7, 1917, as amended, and to make

an appropriation in connection therewith.

Be it enacted by the People of the State of Illinois,

represented in the General Assenbly:

Section 1. Sections 37 and 67 of "The Civil Administra-
tive Code of Illinois", approved March 7, 1917, as .amended,
are amended and Sections 6.22 and 67.17 are added thergto,
the added and amended Sections to read as follows:

Sec. 6.22. In the Department of General Services.

A User Advisory Committee to assist and advise the Department.

in the area of telecommunication. This committee shall consist

of the Director of General Services, or a deputy designated

by him, as chairman and a representative of each State agency

whose telecommunications services are subject to administra-

tion by the Department, such representative to be appointed

by the principal executive officer of each such agency. Members

shall receive no compensation but their expenses necessarily

incurred'in'the performance of their duties as members shall

be reimbursed by their respectiwve agencies.

Sec. 37. In the preparation of the State budget for the
75th and all subsequent biennia, the Director of Finance shall,
not later than the 15th day of September in the year preceding
the convening of the General Assembly, distribute to all depart—
ments and to all offices and institutions of the State govern-
ment (including the elective officers in the executive depart-
ment and inciuding the Upiversity of Illinois and the judicial
department) the proper blanks necessary to the preparation of
budget estimates, which blanks shall be in such form as shall
be prescribed by the Director of Finance, to procure, among

other things, information as to the revenues and expenditures

LRB1373
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for the two preceding fiscal years, the appropriations made
by the previous General Assenmbly, the expenditures therefrom,
encunbrances thereon, and the amounts unencumbered and unexpend-
ed, an estimate of the revenues and expenditures of the current
fiscal year, and an estimate of the revenues and amounts
needed for the respective departments and offices for the two
years next succeeaing beginning at the expiration of the first
fiscal quarter after the adjournment of the General Assembly.
Each department, office and institution (including the elective
officers in the executive and judicial departments and including
the University of Illinois) shall, not later than the 1S5th
day of November, file in the office of the Director of Finance
its estimate of receipts and expenditures for the succeeding
biennium. Such estimates shall be accompanied by a statement
in wriﬁing ¢giving facts and explanation of reasons for each
item of expenditure recuested. The Director of Finance may,
in his discretion, make further iﬁquiries and investigations
as to any item desired. He may approve, disappfove or alter
the estimates. He shall, on or before the first day »f January
preceding the convening of the General Assembly, submit to the
Governor in writing his estimates of revenues and appropria-
tions for the next succeedingiﬁiénniuﬁ; -

All statements and estiméées of e;bendiﬁﬁ;és submitted to
the Director of Finance in connection with the preparation of
a State budget, and any other estimates Oof expenditures,
supportipg requests for appropriations, shall be formulated
according to the various functions and activities for which the
resﬁecﬁive department, éffice oxr institution qf the state govern-
ment (including the elective officers_in the executive depart-
ment and inclﬁding the quversity of Illinoié and the judicial
department) is responsible. All such statements and estimates
of expenditures relating to a particular function or aéti&ity
éhali bé further formulate:Z or subjeét to analysis in accordance

with the following classification of objects:

LkB1373



1 (1) Personal services

2 (2) Contractual services

3 (3) 'Travel

4 (4) Commodities

5 (5) Equipment

6 (6) Permanent improvements

7 (7) Iand '

8 (8) Electronic Data Processing

9 (9) Telecommunication services

10 (10) 493 Interest

11 (11) €26} Awards and érants

12 (12) £33} Debt regl"ement

13 (13) 432} Non-Cost charges
14 The foregoing items numbered (1) to (7) inclusive, when
15 SO useé, shall be defined as provided by sections 14 to 22
le inclusive of "An Act in relation to State Finance", approved
i7 iJune 1o, 1919, as amended. ‘

; 1é The iten "electronic data processing” means, and when
19 used in‘connection with a State budget or expenditure state-
20 ment or estimote, shall include expenditures incurred for thé
121 lease, rental or purchase of electronic data processing equip-~

22 ment ané related devices, supplies, materials, services and
23 space therefor, and personal services needed.

24 The item “telecommunlcatlonénsé}§1ces" m;;ns:ménd when
25: used in connectlon w1£h a State budget or exg;ndlture state~
26‘;‘ment or estimate, shall include expenditures incurred for the

lease, rental or purchase of telecommunications ecuipment,

- supplies or services and space therefor and personal services

 needed for the maintenance thereof but not for the operation

‘thereof. Teleéommuﬁiéations gguipment includes telephone,

. teletype, teletypewriter-computer and other voice, data or

video systems, except those used directly in educational tele-

- vision.

_The item "interest" means, and when used in connection
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;_estlmate shall 1nc1ude,

of funds and money of the State.

with a State budget or expenditure statement or estimate, shall

include interest charges on Stat> borrowings.

The item "awards and grants" means, and when used in
connection with a State budget or expenditure statement or
estimate, shall include payments for: Awards and indemnities,
pensions and annmuities (other than amounts payable for personal
services as herein defined); shared revenue payr=nts or grants
to local goverrments or to quasi-pubic agencies; and gratuitous
payments to, or charges incurred for the direct benefit.ef,

Provided,

'  however, that payments to any local government as reimburse-
 ment for costs ipcurred by it in performing an activity for
which it is specifically by statute made an agent of the State

. shall be chargeable to and classified under the same item or

account as though such costs were incurred directly by the:

L Stat\. .

The 1tem "debt retirement” means, and when used in

”ceﬁnect1on with a State budget or expenditure statement or
B estimate shall include payments for the retirement of State L

L borrOW1ngs.

The item “non—cost chargeq" means, and when used in

‘*J‘connectlon Wlth a State budget or expenditure statement or

charges 1ncurred for the refund of

fe'taxes and deposxts and any charges against an approprlatlon,‘
:  :other than for payments to a. rev01v1ng fund of the State from

ancther State fund whlch do not dlmlnlsh the aggregate total

All statements and estimates
of expenditures eubmitted.to the Director of Finance in con-

nection with the preﬁaration of a State'budget. and any other

estimates of ekpenditures supporting requests for appropria—

1

tions, shall be accompanied by comparative performance data

formulated according to the various functions and activities,

band, whenever the nature of the work admits, accordiny to the

. work units, for which the respective department, officer or
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institution of the State government (including the elective

officers in the executive department and including the Univer-

sity of Illinois and the judicial department) is responsible.

All sucnh statements and estimates of expenditures shall bhe

accompanied, in addition, by a tabulation of all position
and employment titles in such department, office or institu-~

tion, the number of each, and the salariez for each, formulat-

.ed according to divisions, bureaus, sections, offices, depart-

ments, boards, and similar subdivisions, which shall correspond

as nearly as practicable to the functions and activities fpr

which the depaxtment, office or institution is responsible;f
Sec. 67. The Department of General Services is réépons—

ible for certain Stafe properties, acquisitions and services.

In performing this responsibility the Department has the poweré

and duties set forth in Sections 67.01 through 67.17 67-34. |

Se¢. 67.17. To provide for and co-ordinate telecommunica-

tions services for all State agencies. For this purpose the

‘Department shall have the power and duty to:

(a) Provide for and control the procurement, retehtion,

installation and maintenance of telecommunications equipment

or services used by State agencies in the interest of effeciency

and econonmy;

{b) Establish standards for communications services for

State agencies:’

(c) Establish charges for commvnicatisn services for

for State agencies. State agencies charged for such services

shall reimburse the Department of General Services by vouchers

drawn against their respective appropriations for telecommuni-

cations services:

(d) ' Instruct all State agencies to report their usage

of telecommunication services reqularly to the Department in

such manner as the Director may prescribe;

(e} Analyze the present and future aims and needs of

all State agencies in the area of telecommunications services
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1 and plan to serve such aims and needs in the most effective
2 and efficient wanner: and

3 (f) Establish such administratiye organization within
4 the Department as is required to accomplish the pﬁrpose of

5 this Section.

6 However, the Department may not control or interfere with
7 the actual use or operg;iggmgi_telecomminications systems by
8 the several State agencies and the Department shall have no
9 authority or responsibility in connection with education

10 television as such.

11 Section 2. The sum of § ', or so much thereof
12 as may be necessary, 1s appropriated to the Department of
13 General Services to carry out the purposes of this Act.
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