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Tos The Hoélder of this book

This volume contains the telecommunications plan and recommendations for a law
enforcement communications system meeting national standards which can be im-

plemented by local county and city law enforcement agentiess It provides the

gtate-wide planning required by the Law Enforcement Assistance Administration

(LEAL) for communications system implementation.

This plan is made possible through the actions of many foresighted persons who
recognized the great need for cooperairve development of all law enforcement
agencies communications needse.

A tribute is given to those persons who-took ‘time from their regular. duties to
serve with the Law Enforcement Administrators Telecommunications Advisory Coms
mittee (LEATAC). They worked actively together and fully cooperated in represent-—
ing the views of their consiituent organizations through their broad experiences,
Guidance given to program administration and to the contractor was the greatest
gingle factor in development of this plan,

The persons and the organizations they represent are:

Associated Public Safety Communications Officers
Sergeant Duane Terpenning
Mre Roy Uffelman

Iowa Chiefs of Police and Peace Officerts Association
Captain Joe Powers

Iowa Civil Defense Division
Mr. Henry Boccella

Iowa Crime Commission, State Planning Agency
Mrs. Charles Bendlage

Towa Department of Public Safety
Mr. Warren Amfahr

Jowa General Services Department, Division of Communications
Mre Le M, Seiler
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Captain Donald Hollister

Iowa State Sheriff's and Deputies?! Asscciations
Sheriff Rex Rouse
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1.0 EXECUTIVE SUMMARY

The development of this communication sysiem plan is the culmination of an
evident need. TFor the past two or more years, littie law enforcement come
munications system modernization has been done in the State of Iowa because
of uncertainty in the direction to takes Users of the present system know
that the systems are not now performiﬁg as reliably, as efficiently, or

a8 cost-effectively as they should and could be,

There is an increasing need for improved radio communications reliability
and the zbility to handle an increasing quantity of emergency request, data
and command messages, National recognition and action to solve this pro-

blem has produced a set of standards for communications planning. Reference.l,

The quality of radio communications both within and between law enforcement
agencies is worsening rather than improving as desired. This is due largely
1o the: '

(1) Interference of agency radio communications due to the

state-wide common usage of a single frequency (37.10 Mhz)?

(2) Uncoordinated usage of three available frequency bands has
reduced interagency communications, When ofie agency operates
in one band communications are not possible with agencies
utilizing another band. Specifically the larger cities have
implemented new radio systems in the UHF frequency and the
Iowa Highway Patrol is constructing a state-wide integrated
system utilizing the high-~band VHF. Certain smaller cities
and a few counties have changed freqﬁency usage from low=band
to UHF or high-band., The result is that adjacent counties and

cities lose communications with those which change.

Recognition of these and other problems within Iowa has caused concermed law
enforcement agency managers, law enforcement association directors and state
officials 4o merge their concerns and their ideas for correction inte the
development of a planned program to improve the total statedwi&e law enforcement
commﬁnicaxions. Activity o resolve the problems led to formation of the Law
Enforcement Administrators Telecommunication Advisory Committee (LEATAC).
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The LEATAC organization working with officlals from the State Plénning Agency
(Iowa Crime Commission), the Department of General Services (Communications
Divisioh), and the Clvil Defenée Division developed objectives and a scope of
work to plan a systematilc prOgram for converting the present inadequate and un-
reliable law enforcement communications system and the systems involved with
other public safety activity into an integrated system which meets the re-
quirements for modern public safety and law enforcement communications.

The objectives and scope of efforts required to develop a statewide integrated
law enforcement communications plan was approved by the committee and a con-
tractor was selected by the LEATAC through a review of competitive bids from
qualified law enforcement communications system consultants« The scope of
effort to develop an integrated state-wideplan was divided into three (3)
phases of effort:

(1) Phase I was the survey of existing facilities, the inventory of equip-
ment , the analysis of agency requirements, the development of total
city, county, and state communications requirements, and the determin-
ation of defieiencies found in the present communications systems;

(2) Phase IT utilized the information gathered through the survey and
analysis tasks and in this report devéloped the required system plans
to meet the present and future requirements for the law enforcement
communicafions. These plans are developed to utilize as much of the
present system as possible and to develop cost-effective capital equip-
ment procurement and operations plans'which meets the requirements
which were established and approved by the LEATAC. Plans applicable
to each agency are developed in this report and are summarized in
this section. These are tabulated specifically for each county

:communications center and for categories of city communications
centers, Applications for system implementation financing to the
Iowa Crime Commission and State Planning Agency will need to be in
accord with the plan guidelines as modified by those responsible for

maintaining an ongoing and current status of implementation guidelines,

(3) Phase III of the program is the implementation and conmstruction effort

i L



For specific installations of communications system equipment and the‘yd

training of dispatchers and agency officers. to develop operating pro=
cedures which optimize sysitem usage. The resulting operatiénal COMMiw
munication system will be implemented by the cooperative efforts of
individual agencies which work together to form joint city = county
communications or wider area cooperation in regional groups of law
enforcement agencies. This system when implemented will provide law
enforcement communications to improve system performance, reliabilify:
and will alleviate the problems of inter~agency communications. The
system will utilize the available frequency specirum and will meet
the recently established nationwide standards for law enforcement
communications developed by the National Criminal Justice Commission

Task Porce., Reference 1,

&

The fundamental telecommunications system will:

L,

2e

be

Be

Provide the grade of intelligibility necessary to meet standards for
public safety lend-mobile communications services.

Provide flexible and efficient communications switching and cross
linkages between telephone, data, and radio communications links,
These communications interfaces shall serve the individual agency

and allow inter-communication with the public and between public

safety and cooperating law enforcement agencies, ’ o

Provide highly reliable communications system equipments and a secure
operational installation. Reliability of existing systemé shall be
improved through reduction of co~channel radio interfereyce by providing
standby power generation and communications equipment; éhd will be
modified and upgraded to provide the necessary radiating system for
radio transmission and reception to provide a reliable signal strength
everywhere within tne boundaries of agency responaibllity,

Develop communications centers which can provide law enforcement
command and control to meet the standards for law enforcement com~
munications emergency operation and required command and control
funections. These centers will opérate 24 hours per day/? days per
week, anq\will provide physical sécurity and an area~wide tele-
communicé%ions capabiliiy, « .

Provide a sufficient nﬁmber of channeis .to assure command and control
operatlon and for transferring 1nformat10n requests for data and re=—

sndnslve data summaries, to prov1de tactlcal communications belween
))

S
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agency units and between the vehicles of the several agencies, and to
allow for the transmissions between mobiles and portable radio units
and from‘these to appropriate agency command and control centers,

6« Provide minimum delay emergency complaint and assistance request
handling in a communication center through adequate numbers of emergency
telephone lines from the public and cooperating agencles. The request
system will be capable of meeting an emergency grade of service under
all conditions. The answering delay and response to action requests
will be capable of meeting or bettering national standards,

7.  Adequate numbers of operating and dispatching positions will be
available in order to assure the efficient handling of messages and to
achieve a minimum response time for commencing action required by the
emergency complaint. This will be based on agency jurlsdiectional area
populations and on the communications standards recognized in the
nationwide study.,

8« Provide adequate recording of emergency complaint and dispatch actions,
message lengths, and rates in order to evaluate that dispatch operations
meet adequate performance standards and achieve the desired communi—
cation system operational standards.

9, Utilize operators who are trained in efficient operating procedures
directed through a Comm Center management policy which will assure
that all agéncies and all communities served by the center are provided
equally consistent and satisfactory services and that the system

continues to meet the standards which were established in its design.

1,1 GENERAL PLAN DEVELOFMENT

The development of requirements and present system deficiencies were based on

the state-wide survey and upon the national standards for law enforcement system
.operation which brought into focus the necessary steps which must be taken

to develop a total state~widesystem plan = a plan which will meet the requirements
and allow for specific agency planning utilizing general (generic system) plans

applicable to all agencies of the state,
The development of these plans involved the evaluation of several alternate

plans whichmeet the above requirements and could provide a cost effective im-

plementation and operation, The performance of these alternate plans was
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shown in terms of their relative costs. These were reviewed with the LEATAC.
An Interim Report, Reference 10, records these results, Alternatives ranged

froms

1e Upgrading all t.e present agency Communication Centers,
(Comm Centers),

2. Coordinating all communications into one center within
a county,

3. The integration and development of regional Comm Centers

serving a mulitiple county function,

On the basis of comparisons of the performance and for capital equipment
and operational cosits plus expected inter-agency cooperation the LEATAC
chose the alternative of plan development for a countiy-wide operational
system. This leads to a considerable economy as compared to upgrading all
present installations and offers a much‘improved operational performanée.
This system plan furthermore does not offer any barrier to regional con-
solidation via multi—county communications when further economy and per

formance needs are recognized fully by cooperating agency boards of managers.

The selection was based upon the ability for all county-wide coordinated

systems to perform the necessary functions required to meet operational
standards, Also, the county system was recognized to operale at less cosi

than that of the present multi-agency operations within each county. Opera-
tional costs of the county-wide coordinated system will have 18% of the cur—
rent annual operations costs over that.which would be expended if gll the
present agencies were upgradeds This is a savings of approximately $3,000,000
per year; Equipment cost savings of over $f,000,000 are gained. A recognition
“ was given to further cost improvements if‘;egignal Comm Centers can be
developed, . If this occurred‘throughoui the state, annual operational costs
~could be reduced by'65% over that of an upgraded present gystem, This would

be less than for the cqﬁnty'system. The impiicatiohs of this direction
for“plan development was recognized by the members of the LEATAC, the State
Planning Agency, and the Chief Communications Division. The Phase II implement=—
ation planning efforts were directed to the intermediaté5;6mhﬁ;i¢éfioﬂs‘syégéh
having county#wide system operation, However, the direction is shown for . ‘

integrated frequency planning and regional Comm Center operation for those

-5 -



counties which cooperatively believe this can be policially and economically

feagible t6 implement.

There is a recognized need for each county to organize a board of managers
consisting of representatives of user agencies, Policy development and'
direction for the Comm Center implementation and iis operations will be the
responsibility of the board. Adjacent counties may together organize a
governing board jointly for cooperative activiiy which can result in joint
Comm Center development planning. Guidelines are being developed by the
LEATAC to provide legislative recognition for a corresponding state — wide
organization to assist the State Planning Agency, State Director of Com-
munications and the Department of Public Safety in approval of Phase III
implementation plans falling within the guidelines established in this

study and design,

1¢2 GENERAL IMPLEMENTATION PLAN CRITERTA

The criteria on which plans are based, bear a real relationship to the com-
municating needs of sitate, county and city law enforcement agencies for which
the planning is accomplished. In establishing criteria for the upgrade of

the operations and equipment of the present system, several objectives must

be considered, A summary of these objectives forms the necessary backgroundv
for understanding the plammed way in which specific agencies relate to each
other and to the way the entire state-wide law enforcement communications

operation is integrated.

Te Implementa%iop Plan Objectives To Integrate and Upgrade The Present System

ae Develop upgraded system plans which consider factors of
performance and cost having operational functions which meet modern
law enforcement communications standards of quality and reliability.

be Provide. effective utilization of existing communications facilities,.
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Provide an open-ended county-wide system in which techﬂical
improvements may be incocrporated and where sys%ems expansion

toward further regional consolidation is technically and economically
feasible, “

Is compatible with and meets requirements of various funding ageéncies.
Improve wupon present communications equipmeni and siting plans for
consolidation and upgrading present communications facilities into

county Communications Centers,

wy

Incorporate radio channel capability for base/mobile/portable/ airoraft
links which can operate on a nationwide Tactical frequency, provide -
Information Channel access to TRACIS/NCIC/LETS/ data, allow intra-
agency routine communication (command and control) traffic, and

provide Point~to-Point radio channels, ‘

Allow coordination of state, county, municipal and private

facilities for law enforcement and inter-agency communications.

These include the Towa Highway Patrol Emergency Medical Services,

fire rescue and mutual aid and Civil Defense,

Select adjacent county groups each having an aggregate population
greater than 35,000 persons, With these groups formed develop a ‘
state-wide frequency plan so that adequate radio channels are available with‘
a geographical separation to avoid interference, This‘'selection

should provide a consistent treatment of‘popplation based radio and
telephone message traffic loading tec assureJcommunication channels

are sufficient to meet standards for utilization and response time,
Assure county: groups wherein the 8ignal trausmission and reception

ig adequate to meet the required grade of service for mobile=tom

base, base=to-mobile and for portable unit operations. Indicate

county site coordinates for base stations and remote bases 1o assure
than this requirement will be 'mete

Develop and recommend Comm Center management plans to assure that
integrated operations satisfy national standards for procedures,
managements, frequency usage, performance and have the financial

support to sustain long term operations satisfdctory to all user

agencies,

(e



0

ke

1,

Provide recommendations for county and integrated regions to establish
a public availability for a single number emergency request telephone
system, preferably +the 911,

Recognize the need for cooperative planning with Civil Defense Directors
to meet the emergency operations and fallout protection in Comm Center

developuentse

2. Future System Expansion/Growth Objectives

Provide for the further upgrade and regional consolidation of law enforce-

ment communications systems which meet the approved requirements and provide

the following expansion possibilities:

. be

Ce

de
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Computer control of communications facilities and information systems
(TRACIS, computer aided dispatch, etc.),

Communications with air-borne vehicles,

Automated electronic display of vehicle status and geographical
location,

Emergency reporting facilifies improvements similar to or incorpora-
ting the capability of the Bell System "911" emergency call system,

Data transmission of information both intra—agency/inter-agency.

The preceeding objectives are followed and expanded in depth in {the detailed

system planning, This is provided in following sections of Volume I and,

Volume
1)
2)
3)

4)

11 for those readers who are intersted ins

The detailed requirements for meeting system standards, Section 2,0
Vol II and its generic forms ,

An evaluation of the present system as compared to the general model

and channel necessitated by the detailed requirements, Section 3.5, Vol II,

The development of population based radio and emergency redquest message

traffic predictions for each county and major city, Section 4.1.1 Vol 1II,

The selection of county groupings for frequency planning based on the
message traffic required channels, radio signal reliability/geographic
factors and interference potentials, Section 4.1.1, Vol II,

B SN BN Ty B O R M .

3 Tl TN T . A N R am



_ = - : |

H

5) The frequency plan development utilizihg available spectrum space
in the 1ow-band/high-band VHF and in UHF to provide required radio
channels, Section 4.1e2; Vol,II ,

6) Detailed system description for base station functions, Comm Center

»

usage and configuration of telephone system recommendations, and
operational/maintenance procedures and other details are contained
in various sections of this volume , )

7). Equipment specifications are provided in a separate Appendlx to thls

wlume,

The following sections provide the reader a general system description intended
to form an acquaintance with its provisions which lead to adapting  the plan and
@plying it to any specific county'in Iowae

13 GENERAL SYSTEM DESCRIPTION

Several elements are required to describe and construct a complex systems

These elements are both hardware and software.

The hardware elements consist of items for example, such as radio transmitters,

receivers, antennas, towers and transmission liness.

Software elements include frequency plans, for operation gnd control, equipment
specifications, diagrams showing equipmerit intercomnection, training documents,

and etce In fact, this report is actually a software item.

The first element of software required in development of a communlcatlons plan
is the frequency plan. The plan must provide adequate numbers of frequencles
to serve the radio channel functions., Each county system can meet objectives

and requirements if it provides the following channels:

1 A Tactical (Mutual Aid) channel; mobile~to-mobile and baser o=
mobile communications, The Comm Center will operaie the only
allowed base transmiiter in the county on a high-band VHF freqe
uency (555.475 MHz)e A high~band mobile radio must be installed
in each law enforcement vehicle. These are four (4) channel units,

2. An Information Channel which provides for coordinated informaﬁibn

requests (wanted, license checks, oriminal records and other information)

-9~ e =
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provided by local records, state and nation-wide data systems. This
channel is accomplished via high-band VHF two~frequency-simplex and
employs a state-wide frequency plan to limit interference,

3¢ A Wide-Area Channel used specifically for mobile-to-mobile communica=
tions beyond five (5) miles. This utilizes a repeater and the "LEA"
duplex channel available in the upgraded Iowa Highway Patrol System
now being implemented. This channel is made available by the IHP
radio directorate for use by local law enforcement agencies for inter-
agency and intra-agency long range communications,

4o A county or regional Operations Channel utilizing a low-band or highw
band VHF state-wide frequency plan. When the high~band Operations
Channel is used in the county, it is necéssary to install -only one
mobile transceiver unit per vehicle for the county and local city

law enforcement agencies,

Optionally, a portable unit is recommended for personnel use outside
the vehicle and may be mounted in the vehiele to provide additional

communications backup.

Cities having populations of 20,000 or more or those with a potential popu-
 lation growth which will exceed 20,000 in the next five (5) 1o eight (8)
years have more Operations and Information channel message traffic than the
cdunty system can accomodate at peak traffic periods, This requires use of
the UHF frequency specirum because unsufficient low and high-band frequencies
exist for use by cities. Larger cities may require additional Operations

Channels and as size increases, additional Information Channels as well,

Any county seat city should cooperate in operations of a joint County-City
Comm Center, The criteria and Phase II plan allows cities having populations
of 50,000 or more to either cooperate in operation of the county Comm
Center or <o have an individual Comm Center which provides Operations and
[nformation Channel control sufficient to meet individual needs, State-wide
frequency plans for all Operations and Information Channel frequencies are
provided in this plan. The Iowa map, Figure 1-1 shows the regions and
specific frequency usage to be)implemented for low-band and high-band county
base stations, mobile and portable units used by county and small cities

throughout the state to eliminate the interference prevalent today. More
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detailed discussion and tables are provided in Section 2 for counties and
cities.to use in developing their implementation plans.

The general criteria for state-wide local law communications system upgrade
required establ.ishment of a single Comm Center within each county to
provide the communications channels and sPecifié.linkages which will serve
that county and all the local law enforcement agencies in the county,

Figure 1;2 depicts the genexal configuration and interconnection of the come
munications systemes The functional system elements are shown for a typical
county/city integrated system having an Emergency Medical Services (EMS)
Comm Cehter collocateds Other public safety services may be operated out

of this center. The system functional elements-are:

- Communications Center, containing data, control, record-
ing and point-to-point telecommunication subsystems,

~ Base and/or remote transmitier and receiver subsystems
for all radio channels, ‘

- Mobile, portable and airborne vehicular radio,

- Bmergency power,

The system design and implementation is open ended in its ability to accept

optional configurations of radio channel usagee The fundamenial county-ocity
configuration,; as depicted in Figure 1f2, is applicable with only minor Cife
ferences 1o any of the frequency regions to serve as éEComm Center therein,ﬁz:Tﬁ,
Primary flexibility is achieved via the addition of UHF Operations and {;
Information Channels in ‘larger city usage. Either an existing low-=band k
Operations Channel may be used and/or & high-band Operations Channel implementis

ation is used for the county system.

The county Comm Center will control transmitters and base receivers for the
county-wide Tactical Channel, Operations Channel, and the Information Channel,
The county Comm Center, through a base station transmitter and monitor recejyer,
controls the Tactical Channel usage and is respon51ble for observance of |
dlsclpllne in accordance with the rules and regulations approved and regulated by
the Department of Public Safety. The ‘bage station receivers, except for the {Tacti- |

cal Channel, will employ a continous tone code squelch (CTCS)'decoder, Mobile
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units will fransmit, except when using the Tactical Channel, a specific sub-
audible tone (CTCS) which is assigned to regions established in the frequency
plan, The assigned CTCS tone will be utilized both for the Operations Channel
and Information Channel whereas another tone is required to match the Iowa
Highway Patrol frequency plan when using the Wide-Area Channel. CTCS tones

eliminate nuisance interference,

A fundamental requirement and pivotal criteria requires installation of a
high-band radio transmitter/receiver in all law enforcement agency vehicles
to achieve a state-wide and mationwide Mutual-Aid (Tactical) channel for
emergency communications both within an agency and to any other law enforce-—

ment agency in the community.

Table 1-=1 provides a summary listing and brief description of the popu-

lation based Comm Center and channel configurations allowed in the implementa-
tion plane. The radio system implemented in accordance with these channel
configurations and allowable optional usage of low-band and high—band fre-
quencies for Operations and UHF in cities makes possible a meeting of
communications requirements which have not been met previously in Iowa.
Furthermore, this system includes the Tactical (Mutual-Aid) Channel being
developed nationwide after the precedence of the Illinois State Police
Emergency Network (ISPERN)and similar netwofks in North Dakota, Minnesota,

and Wisconsin.
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1.4 GENERAL IMPLEMENTATION PRIORITIES

Implementation planning must consider several items of priority and there
are decisions which need to be made by County Boards of Supervisors,
Sheriffs, Public Safety Directors and Police Chiefs who are responsible
for construction of the county-wide communication systems in accordance ,

with this plan.

The LEATAC requested trial development of Phase II implementation plans
for Siocux City/Woodbury County and for Burlingﬁon/Des Moines County consisw—
ting of detailed equipment lists, equipment specifications, hudgetary
estimates, and detailed site studies., Procurement action of equipment

for these is awaiting plan approval. The initial installation of these
systems is important to achieve a needed improvemeni in communications
system performance in these counties, to demonstrate the superiority of

the new system operation and to commence station license request activie

ty to firmly establish the frequency plan with the ¥(CC.

The first implementation priority is to achieve operation of an interference-
free frequency plan. This is especially needed in those counties which now use
only a single frequency (37,10 MHz for all radio cbmmunications). This can be
accomplished rather easily and inexpensively through a frequency change in the
base station and mobile units in strict accordance with the low-band frequency

plan shown in this report.

A second and highly important priority item for meeting a fundamental re-
quirement is to purchase and implement the high-band Tactical Channel fadio
system.‘ This involves purchése and installation of county and city mobile
high<hand radio units and a county high-band base station transmitter and
receivers. This transmitter is = rtched to provide the Information Channel
base transmission and can be used for the Point-To~Point Channel. It is
recommended that the State Planning Agency and the Iowa Crlme Commigsion
make application ~to the LEAA for fundlng to develop this sys%em for all

counties which agree to upgrade tbelr operations to meet the requirements

"\f\ ]
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of this plan and to operate the Tactical Channel in accordance with
governing rules and regulations which are formed under the authorization

of the Iowa Commissioner of Public Safety. Prior to ordering and installing
+the Tactical Channel equipment, a decision to select a low=band or high—band
Operations Channel utilization must be made by each agency.

The decision to change o the high-band channel must be bizsed on the county's -

assessment of the reliability of its present low-band system:

1. If a majority of the mobile radios are beoming marginally
‘serviceable,

2+ If the base station equipment is old and needs to be modernized,

3. If the detailed plans require an increase in tower height, a change
in antennas and/or a site location change to achieve reliable
coverage in the county, then utilization of the high~band Opera-
tions Channel is in order. When the high-~band Operations Channel
ig used there is available a backup transmitter should the Tacti-

c¢al Channel transmitter become inoperative.

After this decision is made by the county management, it is recommended

that adjacent counties be made aware of the decision and thereupon all counties
within a frequency plan region should engage in consideration of possi-
bilities for a mulii~county Comm Center in accordance with the detailed
regional frequency plamning and the regional system upgrade discussed in
Section 4.0 of Volume II.

As a part of the planning within a county, it is recommended that the sheriff,
the Chief of Police of the county seat, and city police chiefs of all the
cities in the county become aware of the implications of joint operations.
Modifications and license changes of +the ' base and mobile equipment are
required in many counties to operate in'accordance with the low~band fre=—
quency plan, and addition of the high~band multi-channel radio units into

all county vehicles is necessary. It is recommended that the county sheriff's
office be responsible for submitting grant requests via the Area Crime Com=

mission Directors or supplying information to the procuring department and
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initiating the necessary activiity to obtain these radios for the city law
enforcemen’ agencies of the county.

After the foregoing decisions have been completed, it is important that the
specific county and city implementation plans be detailed in grant requesis.
Budgeting and cost estimates are required. Several system elements and equip=
ment options are provided in the specific agencies requiring these must prepare
individual usage justifications based on meeting their operational reguirements,
Estimates are shown in the next section for overall budget planning of state and

federal agencies to implement the basic plan on a five year upgrade schedule,

1.5 TI¥R PHASED GENERAL IMPLEMENTATION SCHEDULE AND BUDGET

The specific schedule for implementation of specific county and city systems
ig dependent upon agency applications for funding, the availability of fund-

ing and the priority placed upon specific implementation elements.

Priorities discussed in the previous sections are based upon solving the @

major problems of the present sysiem operations,

The time period over which the implementation should occur, of course,
depends upon available budgets at the local, state, and federal levels
and the following scheduled dates are provided for their guidance ii
planning the upgrade. A concerted effort must be made to provide ade—
quate financing to achieve priority implementation approximately on the
following schedule:
(1) Example system implementation - 1974,
(2) Frequency plan changeover - 1974/1975,
(3) Tactical Channel subsystem implementation with high-band
mobile unit installation based upon the iowa HighwaytPatrol
Radio System upgrade - 1974/1975 ’
(4) cCity Operations Channel implementation = 1975/1978,
(5) 911 Emergency request implementation of major population
centers throughout the period,
(6) Regional consolidation which will occur during the

implementation. The value of this will be increasingly
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recognized as the cost of operations for marginally
utilized facilities undergoes continued inflationary
pressure. Therefore, a high degree of favorable weighing
should be given to those cooperating agencies which recog-
nize the value of regional Comm Centers and submit requests

accordingly.

The cost estimates and schedule for implementation is shown in PFigure 1-3
as a guide to the overall budgeting of the State Planning Agency and of all
law enforcement agencies which may require wvarious sources of revenue to

finance the system upgrade.

Figure 1=-3 costs are based upon budgetary estimates developed in Volume II
and are marked up 7% per year to offset inflation and have an added 10%
“contingency. They show the approximate breakdown of basic subgystem ewnip-
ments, included in the yearly expenditure. A major cost element is in imple—
menting the Tactical Channel subsystem, especially to acquire the mobile and
portable equipments. It is, of course, very important to install the highe
band mobile radio and Tactical Channel base station equipments ‘o achieve
needed inter-agency communications. Secondary, but quite important, is the
acquisition of an additional complement of high=~band portable radio units
for county intra-agency out—of-car communications. Accordingly, the cost

of portable units for county officers is moved outward in time by one (1)
year from thet of mobile procurement. It is recommended that actual first
year procuremeht budgets allow purchase of approximately one portable unit
for each five (5) mobile units.

Twenty counties now have their low-band Operations Channel on the correct
frequency and do not L.ave to change low-band frequencies. Costs are
estimated based upon fifteen counties electing to change to high-band
during the period of 1974 through 1977. Some of these have a low radio
channel utilization and may have entirely adequate channel performance
through use of the Information Channel to gerve both Operation/Information

Channel base=to-mobile communications activities. However, the latter
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option does not provide a stand-by transmitter for the Tactical/Inform—
ation Channel, therefore, is not a recommended long term implementation

alternate and is not estimated in cost formulation.
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Table 1-1 'COUN’I'Y/FEGION COMMUNICATION SYSTEM GENERIC CATEGORY
Generic Population¥ — Frequency Band Population Served by
Des_igz}a.tion Distribution Tactical Operations Information Communication System
County City
1A LFD HB LB 1B HB All county and city population
within jurisdictional area
13 B HB B m bowridaries.
21 MFD HB 1B 1B HB All county and city population
: within jurisdictional area
2B HB HB HB HB boundaries, however one or
. more separate city commmnication
2¢ HB LB UHP HB system (5) may exist within
area boundaries. See 3B/C
2D ~ HB HB UHF HB
3A HPD vHr N.A. UHF UHrP City only, 50,000 and larger
1 population.
\—5 sdfie JHP N,A. City of 20, 000 to 50, 000 popu~
i 3B MPD Ve N.A. lation associq.ted with nearby
HPD city.
’ - N.d. City of less than 50,000 popu-
3¢ , MPD UHF N.A. UBF lation associated with a county
(region) communication system.
UHF/LB HB/UHF * All county and city population
4 A HFD HB/UHF LB/HB / within jurisdictional area
4B HB/UEF UHF HB/UHF boundaries, may include several

counties; one or more separate
city communication system (s)
may exist within ‘area boundaries..

#% 1LpD: Low Population Density: Rural — No single city within county (or region) individually exceeds 20,000,

MPD: Medium Population Density: Rurai aand Urban-— A single city within county (or region) may exceed 20,000 pops

"HPD: i i itys 1 and Urban — One or more individual cities in area with population over - ) i
HFD: Figh Foplation Donsitys Rura ' 50,000 and adjacent incorporated cities with over 20,000 population.
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2,0 SYSTEM IMPLEMENTATION

This section is intended {0 provide a general understanding of the specific
hardware utilized in typical installations. 'Following this, generic agency
subsystems equipment lists are provided to aid those persons responsible for
making specific agency communications plans,requesting grants and develop-

ing procurement papers,
2.1 (QENERAL, IMPLEMENTATION CONFIGURATIONS

The general system and equipment configuration is graphically described in
Figure 1-2 of the previous section, Generic variations of system designs

are determined largely by population especially for the Operations and Infor-
mation Channels in city usage, Table 1~1 shows the system generic implement-—

ation possibilities based on three population categories,

The basic system configuration for the county system serving any county having
small cities, is essentially everywhere the same, Several subsystem elements
of equipment make up the communication system. The equipment is listed

functionally as follows:

(1) The operations and command/control center equipments, residing in
the Comm Center are:
(a) Dispatch/operations consoles
(b) Telephone emergency subsystem and instruments providing the
handsets and switching for incoming and outgoing calls
(c¢) Recorders, records storage and officer status subsystem
(d) Data terminal(s)

(2) The base station radio transmitting and receiving equipments which
are interconnected with the control consoles are:
(a) Operations Channel either low-band, high-band or UHF band
(b) Information Channel
(¢) Tactical Channel
(a) Point-to-point Channel

(3) The telephone subsystem has four (4) primary functions:
(a) Answering instruments for emergency request incoming lines

from the public and from other agencies. These may be
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associated with a "911" emergency request system or
7 digit emergency numbers which are either dialed from
the local area or may be dialed long distance from any-
where within the county or multicounty area

(b) Outgoing lines to other law enforcement agencies to inform
of action taken or regquired coordination 4

(c) Control and audio lines for remote base or repeater equip-—

ment sites

(d) Administrative lines for intra and inter-agency usage.

(4) Recording is provided for all emergency incomfng and oultgoing lines
and for the radio channels so that each may be recorded when messages
are transferred onto these lines. It is believed unnecessary to
record administrative lines and furthermore the administrative tele-
phone subsystem is separated from the inst;uments which constitute

the emergency incoming and outgoing systems.

(5) Emergency power generators to provide stand-by power generation if
public utility ssrvice power is interrupted in supplying the Comm

Center and base station power.

Following sections describe the total system by developing the equipment
functions and descriptions for each of the subsystems which are appro-
priately related to each generic system application., Specification lists and

a worksheet method is included for use by agencies to list their specific
implementation needs.

2,7.1 COUNTY RADIO COMMUNICATIONS SYSTEM

The county communications system is planned fto provide compatible operation

of the Tactical/Information/Point—to-Point (TIP) and Operations Channel

radio system with two antennas mounted on one tower. Iigure 2-1 shows a

block diagram of the major equipment components and their basic interconnection
when the high-band Operations Channel is employed. A specific description of
these equipments is given in later sections. The system frequency plan listed
in Table 2~1 provides the nucleus for the system designkand truly establishes
many of the requirements for the system hardware needed, This table must be b
applied as recommended for it is a state~wide frequency plan'recommendation

for each county in low-band and high-band Operations Channel, .the ﬁigh;band
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Information Channel, the CTCS tone frequency for each, and provides the Wide-
Area Channel transmit and receive frequency thus allowing the mobile units

to use the Iowa Highway Patrol repeater system (LEA frequency set). Add-
itionally, this table provides the Wide-Area CTCS fone or tones, Fifteen
(15) counties require the use of two tones while the others utilize a single
tone which is switched automatically when the Wide-Area Channel is engaged.
Both a mobile~transmission Information Channel frequency and a portable unit
transmission frequency is listed. This table can be used also for license

‘application preparation.

A single multi-frequency high~band transmitter provides the (TIP) Tactical,
Information and Point-to=Point Channels. Individual receivers are needed for
each frequency link; includes the Tactical; mobile transmitting on Infor-
maticn, the Point-to~Foint Channel, the portable transmitting frequency and
the Information Channel base transmitter frequency receivers, Should the
low-band Operations Channel (recrystalled per the frequency plan presented

in this report) be retained for the county-wide use, the Operations Channel
on high<band would usually not be implemented until the low-band usage is
terminated,. The equipment lists for the high<band systems have been pre~
pared to allow the TIP system to be installed first and the high~band

Operations Channel system to be added at another fime,

An option for sparsely populated counties wanting to upgrade their system is

to utilize the high-band "Information" Channel for both Operations. and Informa-
tion until the traffic load and/or budget availability allows the implementation
of a separate Information and Operations Channel, Under this option, the
low=band Operations Channel could be phased out, thus requiring only one
high-band mobile radio in the patrol car to provide all the neceéssary com—
munications functions, The basic TIP Channel subsystem is required to operate
independently of the Operations Channel subsystem. This allows flexibility

in Operations Channel utiiity in county-wide routine communications. The
principal requirement regardless of which bands are used is to adhere

strictly to the frequency plan for Operations and Information Channels.

Table 22 lists the equipment required to implement the high—band TIP base
station. Specifications referenced are in the Appendix volume, This sub-

system configuration is used state=wide in conjunction with every county
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or even in multi-~county communications systems,

When the high-band Operations Channel is used a notched filter and a
geparate antenna is required as shown in Figure 2«1, Specifications
for these are listed in Table 2-6 defining the Operations Channel equipe

ment listse These filters are not purchased as a part of the TIP system,

‘unless it is known that high-band operations will proceed, The filters

allow simultaneous transmission on the Operations Channel and reception of
the TIP Channels, and conversely, reception on the Operations Channel while

transmitting on one of the TIP channels.

Table 2-124/B lists recommended VHF high-band mobile and portable channel
switching combinations. These should be followed to assure consistent

applications state-wide (especially for mobile and aircraft units).

2¢142 COMM CENTER

The selection of a Comm Center Location is largely a matter of ability to
obtain physical security and convenience for user agencies although it is
economically advantageous to locate it at the site of the base station to
avoid radio sysfem remote control, Collocation with the major user agency
headquarters is highly desired for this provides uniformed supervisory

staff convenient for energency and sirategic control situationsg,

The floor space required is based upon:

(1)  Number nf operator positions required

(2) File and record space

(3) Supervisory personal work station

(4) Restroom facilities

(5) Visitor eniry area

(6) Emergency power

(7) Equipment floor space i.e. data terminal recorder, console (s), radio

systems and telephone PBX.

Volume II Section 4.2.1 provides more detailed estimation criteria for layout

and design of the Comm Center.

#

Table 2-3 lists the Comm Center typical equipment installed.
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202 GENERIC SYSTEMS
24241 GENERIC I LOW POPULATION COUNTIES

A typical base statior subsystem in the 82 low population counties in
Iowa consists of an Operations Channel (either low or high-band) and the
TIP channel equipment installation discussed in the previous paragraphs,

Figure 2-2 shows subsystem relationships,

The decision to remain on low-band in conformity with the county system fre-
quency plan is required of the county law enforcement agency officials in
their assessment of the need to upgrade existing facilities., Generally, if
the existing equipment is modifiable and signal reliability is adequate,

- from existing radiating facilities, then remaining on the low-band

Operations Channel is most cost effective,.
This generic county system will have the following functions:

Te A primary Operations Channel on either low-band or high~band
VHF., Existing low-band channel may be retained if it is used for
local government interfaces

24 A TIP equipment subsystem,

3 A Comm Center which provides dispatcher services 24 hours a day.
TRACIS terminal, audio recordings of all complaint/dispatch activity,
and controls for all the radio communications links installed, The
Comm Center, of course, is also the terminal for the incoming emergency
telephone lines for the public to requést assistance, The Comm Center

equipments required generally in each system are listed in Table 2-3,

Pable 2-4 shows specific details for antenna site locations (by coordinates)
the heights of antennas, antenna types, orientation for directional arrays,
and provides specification references to the Appendix of this volume for
each county system, This table provides the input data for site planning,-
which with close adherence will assure performance of the resulting

system assuming that él; Comm Centers are coordinated and co~located accord-—

ing to the generic configurations of the plan.
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The content of each column in the Table is described as follows{

Angenna Location Name

Where it is necessary to relocate the transmitting antenna tower site. The

entry approximately describes the new location when required with respect o

direction, distance to closest community, etc.

Antenna Latitude and Longitude

The relocated antenna tower sites geographic coordinates are listed, The
tolerance for actual site selection is + 2 minutes from these coordinates

t6 allow for land acquisition.

Tower Base MSL
The tower base elevation above MSL (Mean Sea Level) is given for all loc-

ations, new and existing, to provide a guide for tower relocations. If
an available site within the coordinate tolerance has an MSL 10 feet less
than shown in the tabulation a corresponding compensating tower height ine

crease is required,

Tower Height Feet
The tower height figures are listed for both the existing structures and those

which are new (marked with an asterisk) to provide the required propaga-

tion signal reliability for the county.

NOTHE: Many of the existing antenna towers are probably inadequate to support
the two antennas requirede A qualified professional should inspect
the existing tower, The tower must be properly rated to ensure a
hazard-free installation. Water towers are used by many agéngies
for the antenna support structure. A continued use of the ldéal
water tower for supporting the antennas is feasible under the fol-
lowing cbnditions: -

(1) when the Generic 1 system configuration 1% used, ioccs low=band
Operations Chammel and high-band Tactical/Information Chammels
antennas should be mounted such that the nctive parts are clear
and free of the water fank top. in addition, the lowwband and

high-band antennas are mounted on opposite sides of the tower,
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(2) When the antenna effecuive height is according to the tabulated
value. Some county systems are currently being operated at
excessive antenna heights which cause the signals to be pro-
pagated much farther than necessary and, hence, in the new system
would cause needless interference in the nearest co-frequency
region. The water tower siructure does not allow reliable
radiaﬁionbpaﬁterns when the antenna is mounted from the sides
of the tank from its supporting legs. If compliance with
above requirements is not possible, an antenna tower must be

constructed which bcmplies.with heights listed.

Radiation Center HB #1 Antenna

This antenna identified in Figures 2-3; 2-4, and 2-5 is a high-band antenna
with radiation center height listed above the base of the tower (e.g., site
elevation above MSL)s For installations which will retain the low-band

Operations Channel, this antenna is used for the TIP Channels.

Radiation Center HB #2 Antenna

The second antenna radiation center height is listed for the high~band
Operations Channel and provides the spacing required between the ftwo high-
band antennas for simultaneous channel operations, The radiation éenter
height listed is that which is used to side mount a dual dipole low-band
array which is the recommended low-band Operations Channel antenna. As
indicated previously, the water tower antenna support siructure is not
satisfactory for supporting two high-band antennas for which verfical spacing
for isolation (45 dB required) is necessary - hence, counties desiring to
implement high<band for all channels must erect a communications antenna

support tower having the recommended height,

Antenna Type LB, HB #1, HB #2

Thesé three columns provide a reference to antenna iypes by specification

identzties (see Appendix - Equipment Specifications) and also provides,
when recquired,the orientation angles of the radiation pattern with respect
to the direction of maximum gain. The antennas specified are designed to
mount on standard communications antenna towers, For those counties in
which the Generic 1 System is implemented and in those situations where 3
water tower structure is used to support both the low-band and high-band

antennas, the low=band antenna specification reference will be D=9
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(a half-wave, coaxial, vertical) instead of the D-8 or D-8a which requires

typically forty (40) feet of vertical tower span for mounting.

Water tower siructure availability and excessive antenna effective heights
are identified in the Tower Heights column where known, Information which must
be determined prior toantenna and tower site planning decision completion

is ag follows:

(1) Availability of water tower and antennas towers known to be adequate
for mounting of antennas,

(2) Management decision to utilize a low-band or high-band Operations
Channel,

(3) The city management decigion to employ UHF Operations and Information

Charnels at the same site.

The low-band Operations Channel usage requires that there is adeguate,
reliable equipment for meeting the provisions listed in Table 2.5 and

the requirements of Table 2~4, Mobile units, of course, must have the
frequency change shown, PFigure 2-3 diagrams the antenna layout recommended
for the low~band Operations Channel configuration.

ﬁigh-band Operations Channel usage requires provision of equipments as
listed and specified in Table 2-6 with locations of towers and antennas
as shown in Table 2-4e. A complement of filters is required to attenuate |
the products of simultaneous operations from affecting the two radio base
station subsystems, If these are not used, the performance of each sub-
syst=m can be degraded seriously. The antenna configuration of Figure 2-4
diggrams the recommended ingtallation for the tower. The CQomm Cenber
requires an added control console for the high-band Operations thhggl:

transmitter and receiver,

24242 GENERIC II COUNTIES WITH POPULATION OF CITIES
* >20K But <50k -~ COMBINED COUNTY-CITY SYSTEMS

In counties having a large population resulting from larger cities, the com -
munication system is essentially the same as for low population cbunties.
Additional operating positions need to be available at the Communication
Center and city Operations Channels are UHF., The cost effectiveness and



the degree of cooperation attainable between the county-wide law enforce=
ment apd county seat municipal police will determine the evolution of
systems implementation. Typically, it is more cost effective for all
agencies to share the Comm Center. Table 2-7 lists the system hardware
for a combined county/city (with population between 20K and 50K) com-
mﬁnication system. PFigure 2-5 details the recommended antenna mounting
configuration for this generic system. PFigure 2-6 diagrams subsystems for

this generic configuration.

2¢243 GENERIC IV COUNTIES WITH POPULATION OF CITIES
>50K - COMBINED COUNTY-CITY SYSTEM

The combined county/city system in high population counties is much like

that of the medium population areas. The general system configuration is
diagrammed as Figure 1=2, Control console equipment quantity and personnel
requirements are listedAin Table 2-8, System Comm Center layout and construction
somewhat different for the specific system configuration. The number of
dispatch positions (control consoles) and radio links required are shown in
Table 2-8 as if the large city systems have a separate Comm Center, however,
as shown in Figure 2-6 combinations of centers will allow operational cost
savings to occur. Hardware lists are those of Section 2,2.2 (which details
the county radio system hardware via Table 2-7) ané an addition of the

UHF Operations and Information Channel radio subsystems of Table 2~11B.

The UiF frequency plan for cities is listed in Table 2-9., The antenna loca~
tions,tower heights and the transmitter power together with satellite receiver

requirements are listed in Table 2-10.
The antenna configuration for the combired systems is diagramed in Figure
2-5 and installation should proceed as shown with care taken to assure

that the orientation of antenna elements for each installation meets Table

2.4 and 2«10 requirements.
24244  QENERIC III CITY UHF OPERATIONS AND INFORMATION CHANNEL SYSTIMS

The generic UHF communication system is divided into “wo types of systems

for description = ~ the one channel system applies to the cities with 20-50K
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populations (Option 3-B), and the multi-chanmnel system applies fo cities
having greater than 50K population (Option 3-4). Sioux City and
Burlington UHF systems have been planmed in detail by Spectra for early
implementation. Sioux City is representative of the Option 3-A system,
Details for their systems implementation are found in Appendix A.of wvolm
ume II. Table 2=11A and 2-11B with Figure 2-7 shows the two basic or |
generic UHF system options which are referenced for each city in Table 2~10,
Figure 2-7 shows a typical configuration,

The duplex frequency pairs allow functioning of a mobile repeater subsystem
at each base or remote base where there is a receiving and transmitting
subsystem, The repeater mode is switched on or off at the Comm Center. 1In
specific installations when statellite receivers are usednit is possible"
to utilize the best receiver output to drive the repeater transmitter for

a particular link, The specific installation details must be configured
for the specific agency during the implementation phase. See Appendix A
Volume II, for example as applied t6 Sioux City.

Table 2-13 listsrecommended combinations of channel switching for {the UHF part-
able/mobile/aircraft units. Decisions at the local level will be required prior
to ordering equipment to ensure having a capability in the system which -
provides the desired operational modes for the using agencys The frequencies

or modes of operation can be changed to some degree at a later date, but it

is then not cost‘effective.

20245 REGIONAL SYSTENMS

Many counties and the cities in them will want to consider development of

a single regional cooperative Comm Center and provide for their law
enforcement agencies dispatchs The optimum utilization of regional planning
is to construct one jointly operated Comm Center in each frequency plan-
ning region, The approximate base station site locations for these regions
-are listed in Table 2-14 providing required tower heights, power and antenna
gain/directivity. Traffic intensity values are shown in Table 4=~2 of Vol 1I.

The regional system design is not completed beyond showing feasibility and
that the generic subsystem configurations are applicable. Specific site
locations must be cost effectively selected for tower heighis and the Comm
Center design must be devéloped in equivalent detail as in this report.
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FPIGURE 2-1 HIGH-BAND COUNTY-WIDE BASE STATION SUB-SYSTEM
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Table 2=1  CHANNEL AND CTCS FREQUENCIES - COUNTY SYSTEMS

BASE STATION , MOBILE v © PORTABLE
/X =/Rx B S X RX
A 1OW-BAND  HICH-BAND =~ HIGH-BAND  CTCS WIDE AREA  WIDE AREA  WIDE AREA* INFORMATION B
OPERATIONS OPERATIONS  INFORMATION FREQUENCY . CTCS Freq. ' .
COURTY REG COUNTY (CO. SFAT) : Hz . : o
1 19  ADAIR 2cmm:m) 37.12 154.845 155.520 146.2 154.890 155.685  .146.2/192.8  155.910 - 155.850
2 27  ADAMS (CORNING) . 37.14 155.010 155.535 137.3 154.890 155,685 146.2 u "o -
3 5 ALLAMAKEE gwAUKON) 37.24 155.01C 155.535. 167.9 154.800 155,700 192.8 " "
4 28  APPANOOSE (CENTERVILIE) 37.24 154.830  * 155.310 167.9 154.800 155.700  146.2 W "
5 19  AUDUBON (AUDUBON) 37.12 154.845 155.520 146.2 154,800 155,700 127.3/192.8 n "
£ 6 16  BENTON (VINTON) 37414 155,190 155.610. 192.8 154.890 155.685 ©  167.9 " "
7. 10  BLACKHAWK (WATERLOO) 37.12 155.070 155.580 167.9 154,800 155,700 146.2 E " "
8 '14 BOONE (BOONE) : 37.14 155.010 . 155,535 167.9 154.770 155,790 146.2 " "
9 10 . BREMBR (WAVERLY) 37.12. 155.070 155.580 167.9 - 154.800 155.700 146.2 " "
100 11 = BUCHANAN (INDEPENIENCE) 37.08 154.845 155.520 127.3 154.800 155.700 146.2 ) "
11 7  BUENA VISTA (STORM LAKE) 37.20 1544725 155.250 167.9 154.770 155,730 127.3 " "
12 10 - BUTLER (ALLISON) : T37.12 155,070 1554580 167.9 154.800 155,700 = 146.2 " "
13 7 = CALHOUN éROCKWELL cITY) - 37.20 1544725 155.250 167.9 154.770 155.790 127.3 " "
14 13 CARROLL {CARROLL) : 37.24 155.190 .. 155,610 192.8 154,800 155.700 12743 " S ]
] 15 19 CASS (ATLANTIC) 37.12 154.845 © 155.520 146.2 154,890 155.685 = 146.2 W C i
w "16- 24  CEDAR (TIPTON) 37.08 154.725 155.250 167.9 154.770 155.790 167.9 " "
W 17 - 4  CERRO GORDO (MASON CITY) 37.16 155.190 155.610 192.8 154.890 155,685 127.3 " W
i 18 6  CHEROKEE (CHEROKEE) 37.16 155.070 155,580 146.2 154,770 155,790 127.3 " "
i 19 10  CHICKASAW (NEW HAMPTON) 37.12 155.070 155.580 167.9 154.800 155.700 146.2/167.9 " “
: 20 27  CLARKE {OSCEOLA) 37.14 155.010 . 1554535 127.3 154,770 155,790 127.3 " w
21 2  CLAY (SPENCER) 37.14 154.830 155.310 146.2 154.770 155.790 127.3/192.8 " n
22 5  CLAYTON immmg 37.24 155,010 155.535 167.9 154.800 155.700 192.8 " : "
23 17  CLINTON (CLINTON) 37.12  154.845 155.520 146.2 1544770 155,790 167.9 " "
24 13  CRAWFORD (DENISON) . . 37.24 155.190 "155.610 . 192.8 154.800 1554700 127.3 " "
25 20 - DALLAS (ADEL) , 37.20 1544725 155.250- 192.8 154.770 155,790 146.2 o n
26° 29 DAVIS (BLOOMFIELD) 37420 155,010 155.535 146.2 - 154.800 155,700 157.9 Cm "
27 ‘27  DECATUR (LEON) S 37.14  155.010 155.535 127.3 154.770 155.790 -~ 127.3 _ - u
28 12  DELAWARE (MANCHESTER) 37420 154.830 155,310 192.8 154,800 155.700 - 12Te3 " "
29 30 - DES MOINES (num,mc.'rou; 37.14 155.070 155.580 146.2 154.800 1155.700 127.3 " "
30 2 DICKENSON (SPIRIT LAKE) - 37.14 154.830 155,310 146.2 1544770 155:790 192.8 . " "
31 12  DUBUQUE (DUBUQUE) 37.20 154.830 1554310 192.8 1544770 1554790 167.9 " "
32. 2  EMET (ES1ERVILIE) - 37.14 154.830 1554310 146.2° ' 154.770 155.790 192,8 ‘ ;
33 ‘11 FAYETTE (WEST UNION ‘ 37.08 . 154.845 155.520 127.3 154.800 . 155.700 146.2/192.8 . 155.910 155.850
34 4  FLOYD (CHARIES CITY) . 37.16 155.190 155.610 ©  192.8 = 154.800 155,700 146.2/167.9 " .n

35 9  FRANKLIN (HAMFTON) 37.20  154.725 155.250 ~ 127.3 . 154.890 155.685  .127.3 " "

o : ’ - : *This frequency (2 required on occasion ) is subjeot
NOTE: All Tx and Rx frequencies are in megaheris (MHs) , to some modification dep *"“”‘5 upon IHPR planning.



Table 2.1 page 2 CHANNEL AND CTCS FREQUENCIES

BASE STATION MOBILE PORTABLE
TX/RX TX/RX b GRS i - KX )
LOW-BAND  HIGH-BAND = HIGH-BAND  CTCS WIDE AREA VWIDE AREA WIDE AREA  INFORMATION
OPERATIONS OPERATIONS  INFORMATION FREQUENCY MOBILE ° MOBILE CTCS MOBILE ‘ 7%
COUNTY REG COUNTY (CO. SEAT) Hz . ) A Hz .
36 18,  pRmiony (SIDNEY) 37.24 155,190 1554610 167.9 154,890 - 1554685 192,8 1554910 1550850
37 13 CREENE, (JEFFERSON) 37.24 155,120 155.610 192.8 154,800 155,700 192.8 " "
38 10  CRUNDY (CRUNDY CENTER) 37.12 1554070 1554580 167.9 154.800 155,700 146.2 " n
39 19  GUTHRIE (GUTHRIE CENTER) 37.12 1544845 1554520 146,2 154..800 155,700 192,8 u "
40 8  HAMILTON (WEBSTER CITY) 37.08 1544845 1554520 14642 1544890 155,685 146,2 " "
41 3 - HANCOCK (GARNER) 37.24 ° 155,010 1554535 12743 1544890 1554685 12743 " "
42 G HARDIN (ELDORA) 37.20 1544725 1554250 1273 154,890 155.685 14642 " "
43 18  HARRISON (LOGAN) 37.08 1544830 1554310 16749 154,800 1554700 146.2 " n
44 30  HENRY (liT, PLEASANT) 37.14 155,070 155,580 146,2 1544800 155, 700 16749 " # :
45 5  HOWARD (CRESCO) 37.24 155,010 155,535 167,.9 154800 155,700 16749 155,850 155,970/156.03
46 8  HUMBOLDT (DAKOTA CITY) 37.08 1544845 1554520 146.2 - 154890 1554685 12743 155.910 155850
47 6 IDA (IDA GROVE) 3716 155,070 . 155.580 146,2 1544770 1554790 127.3 LI "
48 24  IOWA (NARENGO) 37.08 1544725 155,250 1679 154..890 155,685 167.9/192,8 " w
49 12 . JACKSON (MAQUOKETA) 37420 154.830 155,310 192.8 154,770~ 1554790 1679 n " . )
50 -23  JASPER (NEWTON) 37.12 1544845 155,520 192,8 1544770 155,790 146,2 " "
51 29  JEFFERSON (FAIRFIELD) 37.20 155,010 1554535 146.2 154,800 1554700 167.9 " "
52 24  JOHNSON (IOWA CITY) 37.08 1544725 1554250 16749 154,890 155,685 167.9 " "
! 53 16 . JONES (ANAIOSA) ' 37.14 155,190 155,610 192,8 154,770 155,790 167.9 " n
W 54 29  KEOKUK (SIGOURNEY) 37.20 1554010 155,535 14642 154,800 155,700 167.9 " " R
B 55 3 KOSSUTH (ALGOWA) 3724 155,010 1554535 127.3 154,890 - 155,685 127.3 155,910 155,910 or 155.97/156.
i 56 31 'LEE (FORT MADISON) - 37e12 155,190 1554610 12743 154,800 155,700 12743/167.9 i 155850
57.16  LIHNN (CEDAR RAPIDS) 37.14 155,190 1554610 192,8 154,890 1554685 16749 " "
58. 25  LOUISA (WAPELLO) 37.24 1544830 155,310 - 127.3 154,800 155,700 127.3/16749 "o "
59 28 . LUCAS (CHARITON) 37.24 154,830 1554310 167.9 ' 154.770- 155790 12743 SR "
60 1 ~ LYON (ROCK RAPIDS) . T 37412 . 155.190 155,610 127.3 . 1544770 155.790 - 16T+9 L "
©61 20  MADISON éHINTERSET; 37.20 1544725 1554250 192,8 154,770 1554 790 14642 " : "
62 29  MAHASKA (OSKALOOSA 37.20 155,010 1554535 14642 154,800 1554700 146.2 : " "
63 22  NARTION (KNOXVILLE) 37.08 . 155,190 155,610 *- - 146,2 154,770 1554790 14642 " "y
64 15  HARSHALL (MARSHALLTOWN) C 37424 1544830 1554310 146,2 154,770 1554790 146.2. . o .
65 18  MILLS (GLENWOOD) 37424 - 155,190 . 155.610 = 167.9 154,890 . - 155,685 192.8 " " Lo
66 4  MITCHELL (OSAGE) ‘ 37416 1554190 1554610 192,8 154800 1556700 - 16749 155.850 155.970/156403
67 6 - KONONA goquag 37.16 155.070 155,580 146,2 154,800 1550700 146,42 - 155,910 155.850
68 28  HONROE (ALBIA C3T.24 1544830 155310 1679 154.800 1554700 146,2 - - T "
69 18 ~ HONTGOMERY (RED OAK) 37.24 1554190 .~ 155,610 16749 154.890 155,685 1462 - w n -
© 70 25 - NUSCATINE (MUSCATINE) 37424 1544830 155,310 12743 s 1544770 155,790 - T 427,3 "’ g
o1 O'BRIEN EPRIKGHAR) C 374120 155,190 155,610 127.3 C o 154,770 1554790 127.3/16749 . 155,910 1554 850
72 1~ OSCEOLA (SIBLEY) © 37412 155,190 155,610 12743 154770 1554790 167.9. o " :
73. 18 .  PAGE (CLARINDA) 37424 . 155.190 - 155,610 16749 154,890 1554685 = - 12743 IR RN
3~ T4 2  PALO ALTO (EMMETSBURG) 37.14 154,830 155,310 146.2 154,770 1554790 127.3/192,8 "
. T5..6  PLWMOUTH (LE NARS) 37.16 155,070 15545680 146.2 1544770 1554790 °  146.2° " i
76 T . POCAHONTAS (POCAHONTAS) 37,20 154,725 155,250 16749 “ 1544770 1554790 i 1273 S wooy
77 21" - POLK (DES MOINES) 37.16 155,070 155,560 167.9 . 154,770 - 155.790 14642 Cw n
78 18 . POTTAWATTAMIE (COUNCIL BLUFFS) 37.08 1544830 - 155,310 16749, 1544890, 1554685 . 14642/192.8 w "
79 23 POWESHIEK (MNONTEZUMA) 37412 1544845 - 1555200 . 192,87 7 1544890 155,685 192.8 " "

80 ‘27 ° RINGGOLD (NT. AYR) : 3T.14 . 155:010 1554535 12743 154,770 155,790 12743 - w o ~ "

NOTE; All Tx and Rx frequencies are in megaheriz (MHz)
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Table 2=1 page 3 CHANNEL AND CTCS mmuﬁvcms '

- BASE STATION MOBILE. ' PORTABLE
X /RX X /RX ™ o X _
LOW-BAND HIGH-BAND  HIGH-BAND - CTCS WIDE AREA WIDE AREA WIDE ARE4X  INFORMATION
' OPERATIONS OPERATIONS ~ INFORMATION FREQUENCY MOBILE HOBILE ¢Tos He MOBILE X
COUNTY REG COUNTY (COQ,SEAT) _ : . Hz .

81 T+ SAC (SAC CITY) 37.20 1544725 1554250 16749 1544770 1554790 127.3 155.910 - 155,850
82. 26 SCOTT (DAVENPORT) 37.16 155,070 1554580 127.3 1544770 155+ 790 16749 " "
83 18  SHELBY (HARLAN) © 37.08 1544830 1554310 167.9 154.800 155,700 1273 " "
84 1 SIOWX éonm«cm CITY) 37412 . 155.190 155.610 12743 154,770 195,790 146.2/167.9 " "
85 14  STORY (NEVADA) 37.14 155,010 1554535 16749 1544770 1554790 14642 " "
86 15  TAMA (TOLEDO) 37.24 154830 155310 146.2 1544890 155,685 167+9/19248 " "
87 27  TAYLOR (BEDFORD) : 37.14 155,010 155.535 : 127.3 154+890 1554685 12743 n "
88 27  UNION (CRESTON) 37.14 1554010 1554535 12743 154,770 1550790  127.3 " "
89 29 VAN BUREN (KEOSAUQUA) ‘ 37.20 155,010 . 1554535 14642 154,800 1554700 16749 — "
©90 29  WAPELLO (OTTUMWA) 37.20 155,010 1554535 . 14642 154800 1550700 . 16749 ow _—
‘91 22 WARREN (INDIANOLA) - 37.08 1550190 155,610 14642 1544770 1556790 214642 " , i
92 24  WASHINGTON (WASHINGTON) 37.08 154,725 1554250 167.9 1544800 155+ 700 167.9 " ; "
93 28  WAYNE (CORYDON) 37.24 154,830 155.310 1679 154770 - 1554790 12743 " "
94 8 WEBSTER (FT.. DODGE) - 37.08 154,845 1554520 146,2 ~ 1544890 1554685 14642 " "
95 3 WINNEBAGO (FOREST CITY) 37424 155010 . 1554535 127.3 154,890 1554685 127.3 . o« "
96 5  WINNESHIEK (DEGORAH) 37.24 1554010 155.535 167.9 154,800 155,700 167.9 " "
97 6  WOODBURY (SIOUX CITY) 37.16 155.070 1554580 146.2 154,770 " 1554790 127.3/146,2 " o
98 g WORTH (NORTHWOOD) : 37.16 155,190 1554610 192,8 154.890 1554685 12743 " -
59 ]

WRIGHT (CLARION) =~ © 37,08 154.845 1554520 14642 © 1544890 1554685 12753 " "

NOTE: All Tx and Tx frequencies are in megahertsz (KHz)
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TABLE 2-2 TACTICAL/INFORMATION/ POINT~TO~POINT (TIP) CHANNELS

BASE STATION RADIO SYSTEM- EQUIPMENT LISTS

Function = Provides the state-wide Tactical (155.475 MHz) channel

(monitor primarily, transmit only when necessary) and county-
wide Information Channel, for base~to-mobile/mobile~to—base
communications. In addition: the Point~To-Point Channel

(155.370 MHz) may be implemented on the same transmitter.

Hardware Required -~ ‘ Spec. ldent.
Qty » Description
1 «~ High~band base transmitter, 100 watt,

1=
1
(=

1-—
X% Ne

4= frequency capability. B2
High~band receivers:

1~ Tactical Channel P
1~ Information Channel (Mobile transmit) Ful
1= Information Channel (Base Transmitter monitor)* )
1= Point~To=~Point Channel¥ P
1= Portable (Transmit) Channel Pl
Antenna tower (as required) T
Antenna D4 thru D=7
Antenna coupler, 4~-port G
Control console modifications/additions U
Tactical mobile~transceivers (4-frequency) M

Note: *These receivers will be tiéd together on one part of this multi-

coupler. This will reduce the sensitivity of both receivers by 3 dB,

however, the system performance is not critical in these receivers.

X% N represents an unknown quantity which will be completed for each
specific ka;gency. “
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TABLE 2-3 COMM CENTER EQUIPMENT LISTS

Function - Provides the centralized.control for commnication subsystems

Hardware Required - Spec. Ident.
1~  TRACIS Terminal N/A :
T=  Multi=channel audio recorder -0
N—~ Control comsoles (items not covered prev.) ’ o U |
1= Telephone system N/A
1= Emergency power source R
1= Secure Room ‘ ~ N/A
N~  Phone Patch ; X
N- Voice privacy base station unit (option) W
N~ Intrusion alarm panel ' Co . N/A
1= Personal Portable battery charger i

(when high~band portables aze employed) i Y
N~  Call Diverter (See Section 2.2.6) ~ AG

7
Z

"plus ancillary facilities for dispatcher personnel.
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FIGURE 22 SYSTEM CONFIGURATION LOW POPULATION COUNTIES
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FIGURE 2-3 ANTENNA CONFIGURATION
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'i'.’blo 2«4 COUNTY COMMUNICATIONS SYSTEM - GENERIC TYPE & SPECIFIC ANTENNA INFORMATION
. : ’ ' #* Orientation

Co. No. ; ANTENNA TOWER TOWER RAD, CENTER RAD. CENTER ANT TYPE ANT TYFE ANT TYPE
& FREQ LOCATION  ANT ANT BASE  HEIGHT HB #1 HB #2 or 1B HB #1 HB #2 GENERIC
REGION COUNTY (CO. SEAT) (NAVE) LATITUDE __IONGITUDE ___ MSL FEETnew* . ANT LB _ANT SFEC_IDENT. __ SPEC_IDENT, SFEC Imfw. TYFE
1 19 - ADATR (GREENFIELD) no changs no change no change 1375 95 105 15 -8 D4 D~da ME/MY 14 oy B
2 27  ADAMS (CORNING) " " " 1136 150% 160 130 " D4 Dda NE/SH ~ n
3 5  ALLAMAKEE gwnmcou) " U] " 1035 133 143 110 " D4 D-5a E "

4 28 . APPANOOSE (CENTERVILIE) " " " 1008 91 100 70 " D4 D-4a E/M "
519  AUDUBON {AUDUBON) 2mi. NNE 414420 = 94 5530 1450  100* 110 80 - " D-4 D-4a SE/th
Audubon . .

6 16  BENTON (VINTON) no change no change no change 840 105 115 85 D-8a 8 D=58 - DuSa S ow
7 10  BLACKHAWK (WATERLOO) " " " 870 160WE 170 40 -8 D4 Deda SH/NE 44 .
8 14  BOONE (BOONE) " " " 1140 90 100 70 3-8 D=4 D~4a MNi/SE 1A or B
9 10 ' BREMER (WAVERLY) W " " 940 169 170 140 D-8a SE D-5¢ 8B D-5a SL "

10 11  BUCHANAN (INDEFENIENCE) " " " 95 150 160 130 -8 D4 D4a N/s "
11 7  BUENA VISTA (STORM LAKE) " " n 1487 100 110 8o D-8a NE D-5 NE D-5a HE "
12 10  BUTLER (ALLISON) - " " " 1040 gon 90 60 -8 P-4 D-5b N/ "
13- 7 CALHOUW énocmm, cITY) w " " 1232 90 100 70 " D=4 D-5b SU/NE "
14 13° GARROLL (CARROLL) " " " 1290  150% 160 140 " -4 -D-5b MifSE. v
15 19.  CASS (ATLANTIC) n " ", 1209 265TTH 160 130 D-8a SE Dda SE Dda SE "
16 24 CEDAR (TIPTON) " " o 849 152TTH 90 60 D-8 D-4a D-da NA/SE. - ®
17 4 CERRO GORDO (MASON CITTY) " " " 1183 160 170 140 " D=4 D-5b Nd/SE 26 or D...
18 6  CHEROKEE (CHEROKEE) " " " 1350 120% 130 100 " D4 D~56 SW/NE 1A or B
19,10 CHICKASAW (NEW HAMPTON) " " " 1180 130% 140 110 " -4 D-5b SH/NE
20 27  CLAIKE (OSCEOLL). " " L 139 140 90 60 " D4a D-da NifSE ®
21 2 CLAY (SFENCER) " " u 1335 125% 135 105 " D4 D-5b sym: "
22 5  CLAYTON Emmnza " " " 1180 140 150 120 " -4 D-5b N/S u
23} 17 - CLINTON (CLINTON " u " 750 300+ 310 280 D-8a W D-5 W D-5a W 2C or D
24 13 CRAWFORD' (DENISON) lmi, Nof 420050 952020 1400 100% 110 80 -8 D-4 D-5b i/SE 14 or B
Denison .
25 20  DALLAS (ADEL) no change no change no changs - - 935 125WT 135 105 D9 D4 D50 MWN/fsB . »
26 29  DAVIS (BLOOMFIELD) " " " 850 . 120 130 100 D8 Do D-5b SW/HE - W -
27 27  DECATOR (LEON) " " " 1124 1554T 110 80 -9 D-da D-da SH/NE @
28 12 TELAYARE (HANCHESTER) " " " 970 188 198 168 - D8 D4 D-5b N/S "
29 30  DES MOINES (BURLINGmNg e " " 702 118W7 130 100 D9 Ddf Dda SW/UE 2¢ or D
30 2 - DICKENSON (SPIRIT LAKE U " " 1450..  1Q0% o110 80 -8 D4 D-5b SH/NE 14 or B
31 12  DUBUQUE (DUBUQUE) 2 mi. E 422115 9049 20 1095 100* 110 80 " D=5 D-5b N/s 4
. . of Peosta :

32 2 EMET- (ESTERVILLE) no change no changs no change 1320 150 140 120 D-8a E D=5b B D-5b E lAor B
33 11 . FAYEME (WEST tmmug " " " 1188 148WT - 158 128 Dfa S D=5 S D=5b - § "
34 4 FLOYD (CHARLES CITY - " " 1026 . - 150HWT 160 130 -8 D D-4a Si/NE  m-
35 9  FRANKLIN (HAMPTON) J " " 1145 130 140 110 D8 -4 D-5b. Sil/NE "

##* Antenna Orientation = On the tower side-mount antsnnas on HB#2, the gain maximizes bi-directionally with respeot - Legends TTH = Tower Too High

to the tower apex direction, The directions (compass) indicated are those corrosponding to the bi=directionally. WI = Water Tower

On sxisting towers, this implies seleoting the apex closest to. that whioh will give the. desired directivity. On * New Tower Required
naw towers; ihe apexes should be optionally aligned before the tower base is fixed. The direction away from the .

antenns, (minimum gain direction) should be that to the clossst county boundary or corner depending whether the bi=

directionality is N8, E-3 or diagonal (SW-NE, NW=SF)- .

o




Table 24
Co. No. ANTENNA S  TOWER TOWER RAD, CENTER RAD. CENTER ANT TYPE ANT TYPE ANT TYPE
& FREQ . 1OCATION ~ ANT ANT BASE HEIGHT , HB#1 HB #2 or 1B HB #1 HB #2 '  TEUERIC
REGION COUNTY_(CO. SEAT) {NAME) LATITUDE _“-LONGITUDE ___ MSL  FEET new AT 1B ANT SPEC_IDENT SPEC_IVENT _SPEC_IDENT -_TYFG
36 32 FREMONT (SIDNEY) no change” (o change no change 1125 80 90 60 -8 D4 D-4a SU/NE14 or B
37 13 OREENE Emmnsoﬂ) L LI " 1165 125 90 60 -8 D4 D~da SW/NE ~ w
38 10 GRUNDY (GRUNDY CENTER) " g " " 978  120% 130 100 " -4 D2 SH/ME
39 19 GUTHRIE (GUTHRIE CENTER) " " “ 1200 93 103 73 " -4 Dda N/fs "
.40 8 HAMILTON (WEBSTER CITY) " nn " 1085 120 130 100 D-8a SE D-5 SE D-5b SE "
4a 3 HANCOCK (GARNER) v " u 1230 95 105 75 D-8e W -5 W D~5b ¥ "
42 9 HARDIN (ELDORA) lam- 5t tgg 422300 93 14 45 1100 8o 90 60 -8 D4 D-4apfSE
) 5 & IA < o
43 18 HARRISON (LOGAN) no change no change no change 1000 176 WT 180 150 ] D4 D42 WH/SE  u
44 30 HENRY (MT'. PLEASANT) " " " 718 120% 130 100 -8 D4 D~da Ni/SE
45 5 HOWARD (CHESCO) " " " 1280 120 130 100 D-8a W D=5 W D-5b ¥ "
46 8 HUMBOLDT (DAKOTA CITY) o w " 1097 80 90 60 -8 D4 D42 E "
41 6 IDA. (IDA GROVE) Ida Grove 422220 95 28 50 1445 Bow 90 60 -8 D=4 Dda Ni/SE =
48 24 I0WA' (MARENGO) no change no change no change 800 150% 160 130 D-Ba § -5 S D-5b3 "
49 12 JACKSON (MAQUOKETA) " n " 740 137 WD 147 127 -9 D4 " D4a WW/SE . w
50 23 GASFER (NEWTON) " " " 946 147 wr 90 70 -9 D=4 D-4a E-N "
[} 51 29 JEFFERSON (FAIRFIELD) " " " 118 100 110 80 D8 D4 . D-da BE-H "
- S2 24 . JOHNSON, (IOWA GITY) " " r 660 190 200 170 - p-8 D4 - Deda SU/NE2g or D
L 5316 JONES (ANANOSA) " " " 900  110.WT 120 90 D-8A B -5 E D50 E 1A or B
54 29 KEOKUK  ( SIGOURNEY) " " " 795 125 135 105 -3 D4 D—da N-§ w
[ 5 3 KOSSUTH (ALGONA) " " " 1219 250% 260 230 D8 D D=5a "
56 31 LEE (FORT MADISON) :\Lsﬂﬁim 40 39 30 91 18 00 722 150% 160 130 -3 D-4 D-4a SW/NE
son o . . .
571 16 LI (CEDAR RAPIDS) no change no change no change 925 - 120 WT {7130 100 D-8a NE D-5 NE. D=5b UE 2A
58 25 LOUISA (WAFELLO) S-S xluflt NW 4113 20 91 17 40 - 770 100+ 7110 80 p-8 D-4 Deda IH/SE14 or B
K apello . . . v * ’
59 28 1CAS (CHARITON) no change no change no change 1000 125 TTH 90 60 -8 D-4a DJa SH/NE w
60 2 LYoN (ROCK RAPIDS) " " " 1350 145 155 125 D-8 -4 D-daMi/SE
61 20 MADISON iwmmﬁss'r n " " 1125 - 120% 130 ~ 100 D-8 D4 Doda SH/NE  w
62 29 KAHASKA (OSKALOOSA " " " 820 90% 100 70 -8 D4 D-da SW/NE  w
63 22 MARTAN (KNOXVILLE) " " v © 900 - 160 TTH 90 60 -8 D4 D=4a E< " L
64 15  MARSHALL (MARSHALLTOWN) " " " 938 - 148 158 128 -8 Dud © D4al-S 2c0rD
65 32 MILLS (GRENWOOD y . " " 1125  120% 130 100 »-8a B D5 E D52 1 or
6 4 MITCHELL (OSACE ; " " " 1135 170 TTH 110 80 D-8a N <5 N P=5b E S
61 6  MONONA (CNAWA) '(l;xr:n/ 420300 955720 1350 100% 10 Bo- D8 -4 D2 /5w
Sy D8 D4 DAAl/SE
68 28 YONROE (ALBIA) N/G N/c ¥/e 950 75 85 55 W/sE g
Z 'COMERY (RED OXK T " W 1340 113 TTH 90 €0 -8 D-da . Defagdl
69 32  MONTCOMERY (RED Oi) -8 4 D42 SW/NE2¢ or D

70 25 WUSCATINE (MISCATINE) " " Cm - 700 100 110 ‘ 80

G



Table 2-4 page 3

Co. Noe ANTENNA TOWER = TOWER RAD, CENTER RAD, CENTER - ANT TYFB ANT TYPE.  ANT TYPE
& FREQ. : _ LOCATION ~ ANT ANT BASE  HEICHT HB #1 HB #2 or 18 , HB #1 HB #2 GENERIC
REGION COUNTY (CO. SEAT) NAME LATITUDE ___1ONGITUDE _ MSL FEET new  ANT - LB _ANT, SFEC IIENT - SPEC IDENT _SPEC IDENT TYFE
T 1 OBRIEN éPRI!-:GHAR) no change no changse  no changes 1500 85 95 65 . -8 D4 Deda N8 1A ors
72 1 OSCEOLA (SIBLEY) L " " 1525 108 118 88 -8 - D=4 . Deda SW/NE
73 32 PAGE (CLARINSA) " " " 1050 175% 185 155 D-8a N D5 W. D-5a W "
74 2 PALO ALTO (EMMETSBURG) " " " 1250 90 100 70° -8 -4 ‘Pde MI/SE . w
75. 6 PLYNOUTH (LE HARS) " " " 1331 130 140 110 1-8 Dd Dda W/SE  »
76 - 1 POCAHONTAS ( POCAHONTAS) " " " 1232 75 85 55- -8 D4 Dda W/SE - »
77 21 POLX (DES MOINES) " " " 950 137HT 147 117 -8 D4 D-da E4 = . 3
78 18 POTAWATOMIE (COUNCIL BLUFFS) " L] " 1250 300% 310 280 D-8a NE -5 NE D-5a NE ET
79 23 POWESHIEK (MONTEZUMA) " " " 990 83 93 63 D-8a N -5 N Dba N 1A or B
80 27  RINGGOLD (MOUNT AYR) " " " 1235 8o+ 90 60 p-8 D-4 D-da SH/NE W
81 7 SAC (SAC CITY) " " " 1275 130% 140 110 -8 D4 D-da MI/SE  w
82 26 SCOTT. (DAVENPORT) g;i;:. 41 38 30 90 34 40 753 100% 110 80 D8 Do Dofa E-V 34
jdgo
. 83 18 SHELBY (HARLAN) no change no change no change 1250 200% 210 180 -8 ‘ D=4 D-4a NH/SE laior B
1 84 1 - SIOUX Eomcm CITY) " " o 1375 150% 160 130 D-8a NW D=5 KW D-5a M "
& 85 14 STORY (MEVADA) " " o 450 95 105 15 -8 -4 . D-4a E-¥' 2p.0r3
n 86 15 TAMA (TOLEDO) " " . " 1008 120 130 100 -8 D4 D-4a E<H 1A orB
i 87 27 TAYLOR (BEDFORD) " u " 1100 200% 210 180 -8 ‘ D4 Dela EH "
88 27 UNION (CHESTON) " " " 1350 8o ‘90 60 D-8a E D-5 E D-4a E n
-89 29 VAY BUREN (KEOSAUQUA) " " " 640 150% 160 130 -8 Ded D-fa E¥ "
90 29  WAPELLO (OTTUNWA) " " " 700 185 195 165 -8 D4 D~4a SH/NE 2 or D
91 22 WARREN (INDIANOLA) " - " 961 50 100 70 D-§ D4 D-da MI/SE 14 or B
92 24 WASHINGTON (WASHINGTON) " " " 760 110 120 90 D8 Ded D-da MH/SE  n
93 28 WAYNE (GORYDON) " " " 1093 115K 125 95 D-8 D4 D-da SW/HE n
94 8 WEBSTER (FORT DODGE) " " " 113 200 210 180 -8 -4 Tida W/SE 26 ov D
95 3 WINNEBAGO (FOREST CITY) " " " 1245 150% 160 130 D-8a N -5 D-5a EH  lhorB
96 5 WINNESHIEK (DECORAK) " " " 1050. “165 175 145 -8 D4 D-da H=S "
97 6 WOODBURY.-(SIOUX CITY) go:th . 42 32 37 96 23 36 . 1420 200% 150 160 D-8a SE D5a SE D-5a SE T 3A
ater Tow ‘
98 4 WORTH (NORTHWOOD) no change 1no ohangs  no change 1175 120% 130 100 D88 8 D=5 8 D=4a 3 AorB
99 .8 WRICHT (CLARION) " " " ’

1113 148TTH 90 60 8 Dda D-da NH/SE
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FIGURE 2-4 ANTENNA .CONFIGURATION
" GOUNTY HB OPERATIONS CHANNEL AND. .
TACTICAL, CHANNEL GENERIC SYSTEMS

!
(No. 1 High~Band
(Dipole Distribution Determines
Whether Antenna Has Offset or Omni .
Radiation Pattern '

SEE SPECIFICATION T

J' Spacing

No. 2 High-Band
(Support Spaced Approx
18" From Tower

1

Jﬂ Guy Cables
- North
Orientation
Referenced to
No. 1 HB . Compass Direction
(Omni config :
shown)
: . NO0 2 HB |
Tower Base and Antenna
 Configuration
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TABLE 2~5 COUNTY-WIDE LOW~BAND OFERATIONS CHANNEL RADIO SUBSYSTEM

Fuiction - Provides county-wide base~to-mobile/mobile-to-base operations
commnications from a centralized dispatch point.
Frequencies are assigned in accord with Table 2-1 +o¢ minimigze

interference between stations.

Hardware Required - Spec. Ident.

1= Low-band base transmitter recrystalled or See Table 2+~1
new channel added. Freq. plan

1~  Low-band base receiver recrystalled or new See Table 21
receiver added. Tone decode is added, Freg. plan

N~ lobile units modified for new frequency and See Table 2l
CTCS tone encode generator added. Freq. Plan

X= Modifications to antenna, tower, emergency Antenna
power, remote control (s) as required. D=8 thru D-§

As required

To be compleiigd by each specific sgency to equip operational mobile
vehicles of officers,

TABLE 2-6 HIGH-BAND OPERATIONS CHANNEL RADIO SUBSYTEM

Function - Provides county-wide base-to-mobile/mobile~to~base operations
commmications from a centralized dispatch point. Frequencieé
are assigned to minimize interference between stations as well

as tone codes {0 reduce nuisance interference in the control

consoles.

Hardware Required = Opets Tdent.
1= High-band transmitter (county operation frequency) Bl
1= Notch filter (max attenuation on Tactical/

Poipt-To-Point receive frequencies) H
1= Supplementary Notch filter (max attenuation

on the Information and portable transmission frequency I
1= Antenna : D4 thru D=7
~ High-band recdiver (county operation frequency) Pl
- .Tower (if existing tower inadequate) by
1=~ - Control console modifications/addi‘tions u

|

N~ Personal portable 5w
Note: A gty (1) notch filter spec J is required for insertion in the

Ta.cticai/Infomation/Point-Jl‘o-Poin% Channel transmission line per
Figure 2~1to attcnuate the Operations Channel iransmitter noise.

«-44.-



TABLE. 27  COMBINED COUNTY/CITY (20 to 50k pop) SYSTEM HARDWARE

Radic Subsytem Hardware Reference

1= 1B or HB county-wide Operations Channel Bither Table
system 2-5 or 26

f= HB county-wide Tactical/Info/Point~To-Point Table 2~2
system . » :

1=  UHF Operations Channel system for Table 2~11
county seat PD when population> 20 K & Table 210

*% To be completed for each specific agency to equip comm and
personnel, g

Communication Center Hardware Regquired Spec. Ident.

1~  TRACIS Terminal N/A
1=  Multi~channel Audio Receiver 0

1 or2— Control consoles (See Table 2-8) ‘ U
1= Telephone System (one instrument per control console)
1= Emergency Power Source R
=  Secure Room N/A

1 or 2~ Phone Patck (one per control console) X
N~ Voice Privacy Unit (Optional) W
N~ Intrusion Alarm Panel J N/A
1= personal portable battery charger ; v

5
¥

- 45-
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N FIGURE 2-5 ANTENNA CONFIGURATION

COMBINED COUNTY HB &
CITY UHF SYSTEM

\ No. 1 UHF

< NOTE: If only one UHF antenna is R,
it will be mounted on top of
tower.

> No, 2 UH®

Nos 3 UHR
Rad CTR—

b

No, 1 High-Band
(Support spaced approx.
181 from tower-typ No. 2)
Rad Center

! Guy Cables
—
4
}
No. 2 ngh-éBand
| g Rad Center
‘ North
I NOTE: Low-Band Antenna
will locate in
this position
s v~ UHF No. 1 & 2
{2‘2 UHF Now 1 & 2

Noe -

Tower Base and Antenna
Configuration

f P/0 SPEC T
- 46 - :
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§ Mobile HB : FIGURE 2-6 COMMUNICATION SYSTEM FUNCTIONS

TAC Radio COUNTIES WITH CITY POPULATION »20,000 < 50,000

oPS TACTICAL 0PS N, INFO
INFO,P-P | v

——T =7 Implementation
: ! If INFO load
" High = Band : . - UHF | UHE | UHE i UHF | merits Extra
System Tx Bx ;| Tx | Rx | { Channel
L___:#._.,_J
/
7
/
/
Y
MUNICIPAL '3 :
COMMUNICATION COMMUNICATION \\ : HHF 3;d10 &
" CENTER CINTER \ LACTICAL‘Radio )
TRACTS CAPABILITIES: CAPABILITIES: |
TERMINAL —™ (1) Multiline Recorder (1) Multiline Recorder 4 — — —p TRACIS
: é2) Phone Patch 2% Phone Patch
3) Comtrol Console - (3) Control Console
Admin. AP/”//J' (4) Emerg. Tele 4) Emerg, Tele
Line. ' ‘
Incoming ) A 3
Emergency *wggm( o ' o ) \E/H/ Incoming
Lines on Rotary - T T e e e e e e TERS Emergency
1g11n (Non Metro H?t May or Haynot Lines on Rotary
g (w Be Co~Located
Line e Lo=Locate 13111 (Metro Only)
Outgoing IHPR , :
Brnergency ‘

Telephone

s



FIGURE 2~ COMMUNICATIONS SYSTEMS FUNCTIONS

COUNTIES WITH CITY POPULATION > 50,000
VHF SYSTEMS \’@D
oPS TAC | A7
WIDE-AREA  INFO MOBILES o~
MONITOR P=P Eﬁgo ; | f'N" UF Rx's MOBILES
WIDE—AREA 1 Group/Channel UHF & HB TAC
” Y Y Y
1 Tx UHF ke
For each|'Tx Rx]| IRx}| Rx
Channel
k\\ A S Center
R~ |
HOT LINE

- COUNTY MUNICIPAL
® COMMUNICATION CCHMUNICATION
i

CENTER CENTER

TRACIS. | CAPABILITIES: ?{W CAPABILITIES: TRACIS
(1) Multiline Recorder or

(1) Multiline Recorder
(2) Phone Patch

(3) Control Comsole
(4) Satellite RCVR Vot~ @
ing System and "
N N Emergency
Repeater /Line ng11m

(2) Phone Patch

(3) Control. Console Unlisted NO.

Lines ®911!

Emergency S\///t'/

. LT O ; . s

i
3

at
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_TABIE 2-8 COMM CENTER INFORMATION IETAIL

 REQUIRED NUMBER

COMM CTR, oF RADIO
LOCATION  COMM CENTER — DISPATCH |
COUNTY. TESIGNATION - OPERATIONS  INFORMATIONS ~ POSITIONS
FREQ.AREA _ COUNTY = CITY CHANNELS CHANNELS £
119 ADAIR ' 1: 1 1
2 27 ADAYS .1 1 1
35 ALLAMAKEE 1 1 1
4 23 APPANOOSE 1 1 1
5 19 AUDUBON 1 1 1
6 16 BENTON 1 1 2
7 10 BLACKHAWK 1 1 2
7 10 WATERLOO 2 2 4
7 10 - CEDAR FALLS 1 1
8 14 BOONE 1 1 2
9 10 BREMER 1 1 2
10 11 BUCHANAN 1 1 2
i1 7 BUENA VISTA 1 1 2
12 10 BUTLER 1 1 2
13- 7 CALHOUN 1 R | 1
14 13 CARROLL 1 1 2
15 19 CASS 1 1 2
16 24 CEDAR 1 1l 2
17 4 CERRO GORDO-MASON CITY 2 1 3
18 6 CHEROKEE 1 1 2
19 10 CHICKASAW 1 1 1
20 27 CLARKE 1. 1 1
21 2 CLAY 1 1 2
2 5 CLAYTON, 1 S | 2
23 .17 CLINTON-CLINTON 2 1 3
24 13 CRAWFORD 1 1 2
25 20 DALLAS 1 1 2
26 29 DAVIS 1 1 1
27 27 DECATUR 1 1. 1
28. 12 IBLAVARE 1 1 2
29 30 TES MOINES-BURLINGTON 2 1 3
30 2 DICKINSON - 1 1 1
31 12 DUBUQUE CO. 1 1 2
31 12 DUBUQUE -CITY 2 1 4
32 2 EMMET 1 1 1
33 11 FAYETTE 1 1 2

{

KANNING  REQUIRED .

BEMERGENCY .
REQUEST | OFERATORS = _ . DISPATCH
TELEPHONE COMBINED - PBAK DAILY STAFF
LINES # RARIQ/TEIF TELE SHIFP STAFF  TOTAL
2 1 1 3 .5
2 1 1 3 5
3 1 1 3 5
3 1 1 3 5
2 1 1 3 5
3 2 2 5 7
4 2 2 5 1
10 3 A 8 12
-5 1 1. 2 5 7
3 2 2 9 7
3 2 2 5 I
3 2 2. 5 7
3 2 2 4 6
? 2 2 4 é
3 h 4 1l 3 S5
: -2 2 5 1
3 2 2 4 6
% 2 2 4 6
2 1
3 2 g ;r .lg. :
3 1 1 3 5
2 i 1 3 5
3 2 2 4 6 -
3 ' 3 : 2 "4 é
17 1 3 8 12
3 2 2 4 6
3 2 2 5 7
2 1 1 3 5
2 1 1 3 5
3 2 2 4 6
7 -2 1 3 7 10
3 1 1 3 5
4 2 2 5 1
1 3 1 4 1 12
3 1 1 3 5
s 4 2 2 5 T

b}

Pt
=™ i

.

e,



Table 2-8 page 2

COMM CTR B HEQUIRED NUMEER RADIO ] —DANNING _IEQUIRED

LOCATION  COMY CENTER  OF DISPATCH EMERGENCY  OPERATORS -~ . ~  DISPATCH

COUNTY DESIGNATION " OPERATIONS INFORMATTION POSITIONS TELEPHONE COMBINED . PEAK DAILY STAFF

FREQ AREA  COUNTY - CITY CHANNELS CHANNELS . # LINES # RADIO/TEIE TEIESHIF] STAFF TOTAL .

3 4 FLOYD 1 1 2 3 Co2 2 4 6

35 9 FRANKLIN - 1 1 1 3 1 1 3 5

36 18 FRENONT 1 1 1 2 1 1 3 S

31 13 CREENE 1 1 1 3 1 1 3 5

38 10 GRUNDY 1 1 1 3 1 1 3 5

39 19 GUTHRIE 1 1 1 3 1 1 3 5

40 8 HAMILTON 1 1 2 3 2 2 4 6

a3 HANCOCK 1 1 1 3 1 1 3 5

2 9 HARDIN 1 1 2 3 2 2 4 6

43 18 HARRISON 1 1 2 3 2 2 4 6

44 330 HENRY 1 1 2 3 2 2 4 6

5 5 HOWARD 1 1 1 3 1 1 3 5

46 8 HUMBOLDT 1 1 1 3 1 1 3 5 i

47 6 =~ IDA 1 1 1 2 1 1 3 5 ‘
I 48 24 IOWA 1 1 2 3 2 2 4 6
z 49 12 JACKSON 1 ‘1 2 3 2 2 4 6 v

50 23 JASFER. - 1 1 2 4 2 2 ] 7 ¥
1 51 29 ' JEFFERSON 1 1 2 3 2 2 4 6

52 24 JOHNSON 1 1 2 3 2 2 5 6

52. 24  JOWA CITY 1 1 3 6 2 1 3 6 9 ‘

53 - 16 JONES 1. 1 2 3 2 2 4 6

54 29 KEOKUK - 1 1 1 3 1 1 3 5

55 3 KOSSU! 1 1 2 3 2 2 -4 6

56 31  IEB 1 i 2 5 2 2 6 9

57 16 LI A ! 2 4 2 o2 G - T

57 16 = CEDAR RAPIDS 3 2 5 15 a z 1 14 23’

57 16 - MARION 1 : 1 3 2 2 4 .

58 25 LOUISA -1 1 1 2 1 - 1 3 5

59 28 LUCAS 1 1 2 3 2 2 4 6

60 1 Lyoy - 1 1 1 3 1 1 3 5.

61 20 MADISON 1 1 1 3 1 1 3 5

62 29 MAHASKA . 1 1 2 3 2 2 5 7

63 22. MARTON 1 1 2 3 2 2 5 1

" 64 15 HARSHALL-YARSHALLTOWN 2 - 1 "2, 5 2 -2 6 9

65 18 MILLS : 1 1 2 3 2 2 5 1

66 4 MITCHELL 1 1 2 3 2 2 5 7 -

61 6 HONONA 1 1 2 3 2 2 4 6



Table 2-8 page 3

REQUIRED NUMEER . BADIO

coMM CTR - MANNING REQUIRED
LOCATION - GOMM CENTER. oOF DISPATCH PMBRGENGY.  OPERATORS Yo
GounTy DESIGNATION OPERATIONS  INFORMATION POSITIONS  TELEPHONE COMBINED PEAK DAILY STAFF
FREQ AREA _ COUNTY ~ CITY CHANNELS CHANNELS __ # LINES # RADIO/TEIE TELE SEIFT STAFF TOTAL .
68 28 YONROE 1 1 2 .
69 18 MONTGOMERY . 1 1 : 3 2 2 g g
70 25  ° MUSCATINE~MUSCATINE 2 1 > 1 s . 2 2
7T 1 ‘O YBRIEN 1 1l 2 3 2 2 5,6
72 1 OSCEOLA 1 1 2. 3 2 2 30
73 18 PAGE 1 1 2 3 s : 22
T4 2 PALO ALTO 1 1 1 3 & 2 4 .3
75 6 PLYNOUTH 1 1 2 3 > ! 32
16 1 POCAHONTAS 1 1 1 3 ] 2 -
e TES HomvEs 41; i 2 5 2 2 i 5
: 18 .
W. DES HOINES (W HIS. > 3 8 18 26
CLIVE, URBANDALE) 1 1 2 6 2 13 6 9
78 18  POTTAVATTAMIE 1 1 T2 4 2 2 5 7
COUNCIL BLUFFS - 2 1 3 9 3 14 3 13
79 23 POVESHIEK 1 1 2 3 5 2 A
80 27 RINGGOLD 1 1 1 > ] 3 3 2
82 26 -  SCOTT . 1 1 2 3¢ 2 P
82 - 26 DAVENPORT 2 2 4 12 A 2 1 17
82 26 . - BETTENDORF 1 _ 2 5 2 2 46
83 18 SHELBY - 1 1l 2 3 2 2 4 6
84 1 SIOUX 1 1 2 2 2 p 5 7
85 14 STORY. . 1 1 2 3 2 5 2
14 AES 1 - 2 6 p 13 2 .
86 15 TAA 1 1 2 3 5 > 73
87 27 TAYLOR 1 1 1 2 1 3 -
88 27 . UNION. 1 1 1 3 1 1 3 3
89 29 VAN BUREN. 1 1 1 2 1 1 5 3
90 29 VAFELLO-OTTUMIA 2 1 2 4 2 > 5 7
91 22 | WARREN 1 1 2 4 2 5 16
92 24  .VASHINGTON 1 1 2, 3 2 > a6
93 28 WAMNE 1 L 1 2 1 1 3 5
94 8 HEBSTER-FORT DODGE 2 1 2 6 2 1 3 & 3
95 3 WINNEBAGO 1 1 1 3 1. i 3 5
96 5 WINNESHIEK 1 ) 2 3, 2 3 57
97 6 WOODBURY i 1 2 . 3 2 2 2 §
6 SIOUX CITY 2 2 3 1 3 2 5 1%
98 4 YORTH 1 1 1 2 : 5 %
99 8 WRIGHT 1 1. 2 3. 2 2 4 3



TABLE .29

BASE STATION FREQUENCY MHz

UHF FREQUENCY / CTCS PLAN

TRANSMIT _ RECEIVE CITY NAME (TONE CODE - Hz)
460,025 4654025 [Des Moines (203.5) ], [Waterioo (141.3)]
460,050 465,050 Council Bluffs (C), Iowa City (B),
[Waterloo (141.3)]
460,075 4656075 Burlington (B), Sioux City (B),
, West Des Moines (203.5)
460,100 4654100 Iowa City (B), Omaha (4), [Waterloo (141.3)]
460,125 4654125 [Davenport (15647)], Fort Dodge (B)
4604150 4654150 [Davenport (156.7)], [Des Moines (203.5)],
[Omaha (4)]
4600175 465,175 Cedar Rapids, (D), Muscatine (4), Sioux City (B)
460,200 465,200 Ames (C), Clinton (B)
4604225 4654225 Cedar Falls (141.3), [Des Moines (203.5)],
- [omaha (4)]
460,250 4654250 Cedar Rapids (D)
4604275 4654275 Ankeny (203.5), [Omaha (4)]
460,300 4654300 Cedar Rapids (D), Sioux City (B)
460.325 4654325 [Carter Lake (C)], Council Bluffs (C), Marshalltown (3) -
460,350 4604350 [Des Moines (203.5)]* ‘
4604375 4654375 Bettendorf (15648), Dubuque (D), [Mason City (B)J**
[omaha (4)], [ottumwa (107.2)]
460,400 4654400 Cedar Rapids, (D), Council Bluffs (C), Sioux City (B)
: [Des Moines (203.5)], [Ottumwa (107,2)]
4600425 4650425 [Oomaba (4)] :
4604450 4654450 Dubugue (D), [Urbandale (203.5)]; West Des Moines
West Des Moines (203.5)
4604475 4654475 Cedar Rapids./Marion (D)
4604500 4654500 [Des Moines (203.5)]e [Omaha (a)]
NOTES:

(1) Frequencies in use are shown in brackets, as [Des Moines (203.5)] «

(2) Frequencies requested are shown underlined as Sioux City (B).

(3) * Des Moines now uses 4604325 / 465.325 MHz which due to IM produced
should be changed to the 4600350 / 465.350 MHz as shown. If not changed
then Marshalltown must use 4604350 / 465,350 Mz

(4) ** Mason City now has the seme tone code as Omaha, (A). This should

change as shown to (B)e

(5) Omaha frequencies are shown because of the impact on Iowa Plans,

(6) Tone Code Symbols:

1273
146,2
167.9
192.8

These are from the EIA RS=220 *B® Group

(7) Carter Lake tone code should be the same as Council Bluffse

- 52 =
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S

Nuzber

Channels

TP

Pairs. Kunicipality
1 Amss,
1 Bettendorf
1 Burlington
t Cedar Falin
1 Clinton
1 Port Dodge
2 Iowa City (2 Chan)
1 Mason City
1 Karshalltown
1 Muacatine
1 Ottumwa

3 Council Bluffs

2 Davenport

6 Des Noines
3+1  Bioux City

3 Waterloo

5 " Qedar Rapids

2 Dubuque

Tabla 2-10
Generis Anterna
Type Location Late Longe
2C or D PD 420152 933648
3B or ¢ High School 433145 903010
3 Exigting Site 404910 910751
3B or C PD 423212 922643
3¢ . Mt. Pleasant Pavk . 415057 901215
3¢  Hater tower 423026 940958
3c Naw Site 414015 913136
Existing Site 430822 - 931200
3¢ Existing Site 420255 - 925447
3¢ olé Fire Station
Existing Site 412508 910315
Existing 410104, 922445
3A Memorial Park
Ceme HaTs 411549 954929
New Site V
Fairmont Park 411515 955043
BExisting
Existing
34 New Site North W.Te 423237 962336
PD 422948 962445
Riverside 423100 962900
Morningside 424842 962020
3A¥ Now Site East W.T. 423006 921900
(Bristing) New Site W.T, @ CBX 422832 922126
Weltloo W,T, on 218 423002 922213
34 New Site Mt.Vernon Rd/
Kemorial Drive 415833 213714
oW Site Glase RA WT 420052 914045
New Site Thomas Park 420136 913647
Comm Engre Tower 415700 914159
3A  City W.T . 422953 904109
3¢ Mew Site Satsllite 423135 903937
City WeTe 413455 934330
934535

"2.. W. Des Moines/

CITIES - POPULATION OVER 20,000 = UHF SYSTENS

Urbandale (existing) ®  CityW.Te

413735

Tower
Base
s,
925
698
870
700
113
760
1169

ES

935

720
829

1242

1270

1410
1105
1110
1325
B70
950
925

-870
920
890
380
895

840
930

968 _

Tower Hade Center Transmittor
Height of Antenna Auote Type  Power Qut-  Kumber of
Feet  Feot Spec, Ide put Watss Rx's
200 210 D—a 25 q
150 " 160 52 25 1
150 160 D=2 25 2
160 170 2 45 '
110 120 P2 25 1
130 140 Dl 25 9
150 160 -2 25 2
135 140 Existing - 25 1
130 160 D2 25 1
100 110 -2 25 5
200 200 Existing
10 160 3 (aty2)25 s
120 130 D2 (aty1)25 1
200 220 D-2 + D3 (qby 3000 3
& © 2 (ey )25 3
$o 90 D=2 - 2-3
100 110 P2 - 2.3
150 160 3 (aty2)25 3
120 130 p-2 (aty1)2s 3
100 110 Lped - 3
120 130 -3 (aty2)25 5
120 130 -3 (qty2)25 5
100 110 -2 (aty1)25 5
200 200 D=Ca - 5
120 130 D3 (qty2)25 2
& 90 =2 - g
130 140 -2 (Qty 1) 25 2
10 123 2 Zxisting(70) 2

[~
R |

# ilthough it is an existing system, the system tabulated is revised to resolve propagrtion problexse
#» Tranmmit frequencier at each site indicated ky ™, T2, o%0. i -
T 1/2 indioates multipls frequency transmitter.

Rowarke s+

bl
T
™
L]
by
b
T, T2

" 180 Watts

authoriged
™

T

1 42

T3

¥ain remote baseT1,72,73
Backup Base @PD T1/2
Rx's only

Rx's only

Ty T2

T3

Ramote Bane #1, T1 & T2
Romote Dave #2, T3 & T4
Remoko Baua #3; TS

Satellite Rx only
4 and T2

E.hmhd have com- T1, T2
bined Cema’ Centers 11



TABLE ‘21l GENERIC III CITY UHF — OPERATIONS/INFORMATION CHANNEL
RADIO SUBSYSTEM

Function - Provides the base~to-mobile/mobile~to-base Operations and
Information Channel communications from & dispatch control
center for a municipality or metropolitan area which may

= include surrounding smallef commuinities. The system will

provide reliable communications for the law enforcement
officer operating in a wvehicle and when out of the vehicle.

Systems have varying hardware quantities based on population.,

2-11A, Hardware Required: 20,000 to 50,000 population (combined Operations
and Information Channel ) - Gereéric ITI-A

Item Description Spec, Ident.
1= UHF transmitter, single frequency, 25w Al =25
N~ UHP receivers (satellite) (if requirved)* Bl
1= Receiver voting. mystem (if required) ]
1= Transmitting antenna tower T
N~ Receiving antenna tower (s) TBA
Ne  Antenna D=~]l thru D-B
1=  Transmitter/Receiver duplexer ' C

* = One receiver crystalled for the base traunsmit frequency when
uged for mtalk around" purposes by mobile_s or portables will be
required for monitoring before transmitting to prevent disruption

of priority communications in process,




I TABIE 2«11 page 2
I Item Description - Spec. Ident,
Ne - UHF mobile transceivers N
or N— UHF personal portables w/vehiclar mount P=l or P2
N~  VHF Tactical transceivers M

2-11B, Hardware Required: (Over 50,000 population) (Separate Operations
and Information Channels) Ceneric III B

Item Description Spec. Ident.
% N=  UHF transmitters gingle-frequency A-) (as_required)
% N= UHP receivers (satellite) %x B-1l {as required)
% N=  Receiver voiting systems S
#Ne Transmitting antenna towers T
% N~  Satellite receiver antenna towers TBA
* N=  Antenna Dl thru D3
% N= Transmitter/Receiver duplexers c

% N= Remote {ransmitter site emergency power
suppliers. R

# N~ Remote shelters (equipment enclosures) for
satell:te receivers AL

¥ As required
*¥ ‘ One receiver crystalled for the base transmit frequency when used for
"talk around" purposes by mobiles and portables will be required for
monitoring before transmitting to prevent disruption of priority come

munications in process.



TABLE 2-~12a MOBILE HICH BAND RADIO CHANNEL ASSIGNMENTS
F~1 OPTION I: High-Band Operations Channel — Transmit/Receive: Per Table 2-1

NOTE: 1) Use Mobile-to-Base
23 Use Mobile—~to-Mobile

3) Use Aircraft unit-to-Mobile Unit

OPTION 1I: Mobile~to-Mobile-to~Portable
Transmit/Receive; Mobile Information Frequency.

2) Allows Mobile-to-Aircraft Operations.

NOTE: 1; Use when low~band Ops Channel is tretained
3) Use No CTCS For Covert Operations

F-2 Information - Regional frequencies, Transmit Information Channel

Mobile Frequency Receive -~ Base Information Channel Fregquency
NOTE: 1) See Table 2-1 for frequency assignments
2) Use CTCS Hegional Tone Encode
P-3 Wide-Area IHPR (IEA) Frequencies
NOTE: 1) Use Wide~Area CTCS Tone{s) encode assigned to county
2) See Table 2-1 for frequency assignments

P-4 Tactical (Mutual-Aid) , Transmit/Receive: 155.475 ¥Hz

NOTE: 1) No CTCS Tone Encode/Decode
2} Aircraft Unit (Limited to Emergency only)

TABLE 2-12b  PORTABLE RADIO HIGH-BAND CHANNEL ASSIGNMENTS

.

F-1 Portable-to-Bage (all usage) — Transmit: Portable Frequency,See Notes 1,2,3
Receive : Regional Information Channel (Base)
frequency {See Table 2-1)

NOTES: €1; See Table 2-1 for frequency assignments
2) ¥hen satellite receivers are used in base station
subsystems, they will receive this frequency
E3§ Use GTCS Encode )
4) Aireraft Radio configuration will utilize this to base
communication.

P-2 . Portable~to~Portable - Transmit/Receive -~ Portable Frequency

NOTES: 1) Seec Table 2-1 for frequency assignments
2) Do not use CTCS Tone Encode
3) iIsed for short range field communications and within buildings.

F~3 Portable~to-Mobile - Aircraft-to-Mobile

OPTION I ¥When High~Band Ops Channel is Used
Transmit/Receive ~ Operational Channel

NOTES: 1) See Table 2-1 for Ops Channel frequency assignments
2) CTCS can be omitted

OPTION II: Use with Option II Mobile Channel Assignment
Trancmit/Receive: Mobile Information frequency

NOTES: 1) Used portable~to-mobile and aircraft to mobile or portable
2) CTCS can be omitied

P4 Tactical Mutual-Aid ~ Transmit/Receive: = 155.475 MHz,
No CICS
Use Portable~to~poriable/Base/Mobile/Aircraft/
Ambulance (emergency only).
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Table 2-13 UHF PORTABLE/MOBILE FREQUENCY CHANNEL/LINK USAGE

Remarks

Portable/¥obile City UHF
Unit Channels Link (Pairs)
Recommended Assigned

2 1

4 2o0r3

6 3 or more

A. O (2) FREQUENCY PORTABIE/MOBILE UNIT

Channel  Unit Usage

Ful Base/Mobile/Portable

F-2 Mobile/Mobile/Portable

When configuring channel usage,
local and cooperative urban departe
ment decisions are recommended
after considering the following
reocommendationss:

Functional Recommendations

Transmits 465.X%K
Receive: * 460.53%X

Note: El) Use CTCS Encode/decode
2) See Table2-§ for city
. frequency assignments
(3} Uses: a. All base~mobile~
base and Information
activity, Operations
mtra-agenc'y.

“De Mobxle-moblle, aircraft—ground,
portable~portable opera—
tions requiring use of
repeater or satellite
receiver.

Transmit/Recéive 460.XXX

Notes (1) Use of CTCS Optional
. dependent upon mission
(2) Umes: Short range mobile~
to=-mobile or to portable
intra-agency simplex
commanications, i.e. talk
around. 4lso, aircraft to mo‘o:.le/portable

B. FOUR (4) FREQUENCY UNIT [When (2) UHF links are assigned]

Channel Unit Usage
F-1 Base/Mobile/Portable

F=2 Base/Mobile/Portable

Punctional Recommendations

Transmiti 465X
Beceive: 460. 5K

_Note: élg Use CTCS Decode/encoda

2) See Table 2-0 for city

frequency assignment

(3) Uses: a. Base/Mobile/Base
Operations/Information
activity within a district,
(Use second link for a

second district)

{Option 1)
Same as F=l with district assignment

of frequenciess 465.YYY

460.TYY
uses CTCS
{Option 2) )
Used as city-itide Information”
channel when F~l and 460.XxX/
465.X%K is used city-wide as
Operations Channel, ‘

Pransmit:  465.7YY

Receive: . 460,1YY
usesg CICS

-5 =
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F=3 Mobile/Mobile Transmit/Receive 460,Xxx

and Aircraft/Mobile
Used short range for non-emergency
Tactical (talk-around) activity.

Omit CICS

Pt Portable/Portable (Option 1)

and Aircraft/portable :
Transmit/Receive 460,XXX
Omit CTCS

{option 2)

Transmit: 460.YYY
Receive: 460X

Requires similar configuration
6f mobile and portable
Omit CTCS.

(option 3)

Transmit/Receive: Neighboring
urban mobile transmit frequency
msed between the two adjoining
cities by cooperative agreement.
Use CTCS.

C. FOUR (4) mmcﬁwm [Where (;) UHF Links are assigned]

Channel Unit Usage Functional Recommendations
F—l/F-2  —— Operates on two district Operations
‘ Channel basis as above 460/465.X%x%/
Iy
F=3 -— - Operates on city-wide information

Ghannel 460/465.222

Faud - - Operates optionally as F-4 above
on 460,Xx%/YYY/22Z. Department
operation is sufficiently complex
in cities having a population size
which justifies three UHF pairs
so that firm recommendations must
be developed within the department
prior to equipment order placement.

D. Six (6) FREQUENCY UNIT [When four (4) or more UHF links are assigned]

Channel Unit Usage Funotional Recommendztions

P-1/P=2 e Digtrict Operational Channel functions
base/mobile/portable with repeater.

(F3%)P~4 o - District Information Channel functions,
mobile~to-base

Fo5/Feb Talk around configuration

#() optional usage in either one or the other configuration ’

This department configuration is complex and reqiires local decisions in
frequency channel/link configurations.
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TABLE 2-14

Toron !

Base Station at Sheldon

23° 10t N, 95° S0t W

Tower Height: 300 ft.
Antennau:

Eigh~Band = Specification Ded
lowsBand = Specification D-8b

FE3I0N 2

Remote Bage: New. Centrally lo-
cated. in region, SE of Terrill
£3% 157 N, 94° 551 W

Tower Height: 180 ft.
Antennas:

Eigh-Band = Specification D=4
low=Band =~ Specification D-8

EZGION 3

Remote Base: New. Centrally lo-
wed in’region, slightly east

cs 'I‘itonka.
£3° 14y, 94° oot ¥
Tower He:.ght- 180 ft.

Tennas:
Eigh~Band~Specification D-4
Low-Band = Specification D-3

FEGION 4

Zemote Base: New. Centrally lo-
cated in region, midway between

Cszge and Plmeuth

437 15 N, 93° 0o' W

Tower Height: 180 fi.

Aqzennas:

EizheDand - Specification D4

Low=-Band - Specification D-8

FECIOX 5

Ea.ge Station: Degora-h

437 17v 2w N, 9L 50% 42v ¥

Tower Height: 165 ft.
+ennas:

Eich«Band - Specification D—4

lLow=-Band - Specification D-8

Ea:ote ‘Base at Cresco

43 21v Q0" N, 92 06! QO W
Tower Height: - .100 %
Antennas;

EisheBand = Specification D—4
low=Band « Specification D-9

Eemote Base at Elkader

42°, 521,00" N, 91°, 221, OO'W
Tower Hejghts 120 ft.
Antennas:

Eigh-Band - Specification D4
low = Bande- Specification D-8

REGIONAL SYSTEM SITE LOCATION AND ANTENNA CONFIGURATTION

FEGION 6

REGION 10

Bage Station: Sioux City (north
water tower gite)

42°, 32%y 37% N, 96°, 23v, 36" H
Towexr Height: 200 ft.

Antennas: ’

High-Band - Specification D=5 ESE)
Low-Band « Specification D-8b(SE)

Remote Base: 1 mile north of
Mapleton

427, 121,00m, 95°% 477, oOn W
Tower Height: 150 f£t.

Antennas:

High<Band = Specification 1-6b (NE)
Low=Band «~ Similar to D-6b (NE)

Remota Base: Newy at Remsen

42°, 46%, 00" N, 95°, 5T¢,00"W
Tower Height: 150 ft.

Antennas:

High~Band ~ Specification D-6b (E-W)
Low-Band « ‘Similar to  D-ba

REGION T .

Remote Base: News Centrally lo-
cated near Fonda,

42° 34+ 00" N, 94° 531 OOV W
Tower Height: 180 ft.

Antennas:

High-Band - Specification D=4
Low-Band = Specification D=8

. HEGIQK 8

Remote Base: New .+ Cenirally lo-
cated near Bagle Gruve

42° 35¢ oov Ny 93° 58+ oo W
Tower Height: 180 fi.

Antennas:

HigheBand - Specification D~4
Low-Band « Specification D8

EEGION 9

Base Statdon: New, Iowa Fallsg
42° 351 oo N, 93° 58t oon
Tower height: 180 £
Antennas;

High-Band « Specification Ded
Low-Band - Specification D-8

- 59 -

Regote Pase: New oo Noar Haverly
427 45 0O" N, 927 32v 00 Y
Tower Height: 280 ft.
Antennas:

High~Band - Specification D=q
Low~-Band ~ Similar to Specifiew
cation D=8b, except omni confi=-
guration

REGION 11

Remote Basa: Hea Near Qelwein

42° 401 N, 91° 550 W

Tower Height: 148 fte

Antennas:

High-Band = Specxf:.catmn D-6b (N-S)
Low=Band - Similar to specification
D-6 (N-S)

REGION 12

Remote Bage:lMew, South central
Delawa.re County near Cascade

42° 200 06" N, 90° 58" 0D" W

Tower Height: 240 ft.
Antennas;

High-Band = Specification D=d
Low-Band - Specification D-8

REGION 13

Remote Base: I\BW. West of Carroll
42° o1t gov N, 94 53' o0 W

(This site will have to be care-
fully-selected for a.ldcal pro-
minznge and may ultimately be- .
moved £lightly further west) -
Tower Heighty 200 ft.

Antennas;

High-Band =~ Specification D-6b ( E-H)
low-Band - Similar to Specifi-
sation D=ba.

REGION’ 14

Base sta‘klon: Amgs

42° orr 520 §, 93° 261 31v W
Tower Height: 200 ft.
Antennasy

High~Band - Specification D-6b
low-Band ~Similar to Spe¢ifi-
cation D-bae.

O



TABLE 2~14 Conte

REGION 15

HEGION 20

Base Station: Marshalltown
(prese..t site)

42° 021 55" N, 92 54 47" W
The present site at Marshall-

Base Station:
near Waukee operated remotely

New.Dallas county

from Hest Des Hoines
41° 35 N, 93° 557 W

town is non-prominent, requiring Antennas:

some additional tower height.
Tower Height: 200 ft.
Antennas;

High<Band = Specification D-6b
Low ~ Band= Similar to specifi~
cation D-ba.

REGION 16

Remote Base: New,
Home

42° 05' 35my, 91° 32¢ 557 ¥
Tower Heights 300 ft.
Antennass

High-Band - Specification D-6h,
Low~-Band- Similar to Bpecifica-
tion D-6a,

REGION 17

Base Station: 2linton (pre~
sept site)

417 50t 48v N, 90 12y 12n ¢
Tower Height: 300 ft.

Antennass

High Band -SpecD-7(W) or squiva~
lent

Low-Band -Specification D-8b (M)
(4 relatively largs tower is re-
quired at Clinton to remain at
the present location which is
non-prominent with respect to
the Western terrain)

REGIUN 18

Bage Station: ° Counkil Bluffs
41 15 41" N, 95° 49t 33" W
Tower Heights 150 ft.
Antennas:

High-Band - Specification D=4
Low-Band = Specification D-8

Remote Bage: new in SW Shelby
cognty (Near Portsmouth)

41° 370 30" N, 95° 31t 00" W
Tower Height: 120 ft.
Antennas:

High-Band - Speoifzcation P-4
Low-Band ~ Specification D-8

HEGION 19

Remote Base: New, Centrally lo-
cu.ted in rega.on near Adair

n° 30"y 94% 42 W
Tower Height: 180 ft.
Antennass

High~Band ~ Speoifioa.tion Ded
Low = Band - Specification D-8

High~Band - Specification D4
Low -Band - Specification D-8

*EEGION 21

Base Station: Des Moiues (pre~
sent site)

41° 410 olr ¥, 93° 35 36" W
Tower Height: 137 £t.

. Near Linn Coun- Antennass

High~Band =~ Specification D4
Low ~-Band -~ Specification D-B

REGION 22

Remote Base: News Western
Manon County

41° 207 4ov N, 93° 16 oom B
Tower Height: 100 ft.

Antennas:

High-Band - Specification D-6(E-)

Low~Band -Similar to Specifica«
tion D=6

REGION 23

REGION 27

Rergote Base: New.o South of Creston
407 53 00" N, 94~ 22' 00" W

Tower Height: 250 f%.

Antennas:

HighwBand - Specification D4
low-Band - Similar to Specifi=
cation D-8, except omni con-
figuration

REGION 28

Remote Base: New. South of
Chariton

40° 530 N, 93° 18t 27" W
Tower Height: 200 ft.
Antennas:

High~Band - Specification D=4

Low-Band ~ Speicfication D=8
REGION 29

Base Station: Ottumwa (pre-
segt site °

417 01Y 04" N, 92 24t 45" W
Tower Heights 300 ft.
Antennas:

HigheBand - Specification D=4
Low ~Band - Specification D=8

REGION 30:

Remote Base: New. Ea.at of Newton
41° 42v 18n N, 92" 501 00" B
Tower Height: 147 f4.

Antennas:

High-Band ‘= Specification D-TEE—H)
Low -Band - Specification D-6({E-lf

REGION 24

Hegote Bases West Burlington
40° 51+ 13" N, 91 18t 00" W
Tower Height:s' 200 ft.
Antennas:

High-Band -~ Specification D—4
Low~Band - Specification D-8

REGION 31

Remote Base: Near Cordlville
41° 43y 45% N, 91° 31v 12m W
Tower Height: 300 ft.
Antennass

High.Band - Specification D-4
Low=-Band — Similar to Spec¢aii~-
cation D=-8b except in omni con—
figuration

REGION 25

Bace Station: Muscatine (present
site) o

41° 26 o1v N, 91° o5¢
Tower Height: 1100 ft.
Antennass

High-Band = Speoification Dd
Low~Band =Spacification Du8

[OLE ]

REGION 26

Baae Station: Dagenpor*

41 31' 1" N 90 '35I 44'"
Tower Height: 180 ft.
Antennas:

High~Band = Specification D=4
Low ~Band = Speiofication D=8

- 60 -

Base Station: New.Fort Madison

40° 37¢ 49v N, 91° 17+ 51n g
Tower Height: 80 ft.
Antennass

High~Band - Specification D—q
Low ~Band ~ Specification D8

REGION 32

Remote Basei Near centrallj
located region near Imogene
40°551 oon N, 95° 267 00" W
Tower Heighth - 120 ft,
Antennas:

High-Band - Specification D=4
Low= Band = Specification D8
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2,2,6 TELEPHONE LINK GUIDELINES AND EQUIPMENT FUNCTIONS

Telephone links serve very important functions in law enforcement emergency

communications, The primary functions are:

(1) - To provide incoming links for emergency requests and complaints
from the public in the area served, (See Table 2~8 column 6),

(2) . To provide incoming links from associated public safety agencies
needing law enforcement emergency assistance., Certain of these may
be dedicated dependent upon local usage and relationships of agencies,

(3) To provide outgoing links from dispatchers ‘o operations personnel
in law enforcement agencies being served by the dispatch function.
Again,certain of these may be dedicated as in (2),

(4) To provide outgoing links from the agency Comm Center to other
emergency and public safety agencies operations/communications
centers in the area and into adjoining areas, A link 4o the Highway
Patrol Radio Comm Center is a candidate,

(5) To provide two-way administrative and intercommunication (inter-office)

links within the agency and to other coopérating agenciess

NOTE: This report addresses ‘the emergency link operations primarily. It
must be recognized that communications-désign practice generally
recommends that the emergency operational systems will utilize
separate mumhers for the administrative links to assure that the
busy condition in one system does not cause the other to become loaded. =

The objective of this section is" to develop general guidelines for telephone
eﬁergency systems consistent with those radio syé%em operationse Telephone
installations which meet these guidelines will meet the requirementi of
Section 2,0 Volume II, Additionally, should a community elect to advance their
emergency reporting system to a 911 implementation, it will not require a
majbr overhaul of communication center telephone system capabilities for

center equipment recommended is identical to that used for 911 system in-

stallationse.

Specific installétions and services are sufficiently different in each Comm «;

Center, therefore, it is recommended that the telephone company business

f
fd
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representative be requested to review specific equipment and services recom-

mendations consistent with the area capabilities and requirements,

There are several guidelines discussed in the following paragraphs which
generally must be followed in providing reguired telephone services to per—

form the functions for adequate law enforcement telecommunications,
POPULATION BASED GUIDELINES

The number of emergency calls receivéd from the public generally is pro-~
portional to the number of persons living in the area being served, Wide
variations exist in the hourly call rate during a day and while there are
busy hours, true peak message rates occur rather seldom, When they do,
the situation is almost always an emergency or disaster and the communica-
tions capacity provided should be sufficient to avoid exceeding the Tecom-—
mended message delay. This requires adequate numbers of lines and availe

able equipment to avoid a low grade of service at those times,

Line/radio channel‘utilization factors and dispaticher loading is greatly
dependent upon operating procedures., -Recommendations for improvement and
dispatch training found in Volume II of this report should be followed for
the busy hour utilization factors to be valide The utilization factor
(Brlangs) for emergency lines and radio channel traffic is based upon the
population of the area served, These factors were basically derived from

a comprehensive stidy (Reference 2), modified in accordance with survey
information from many law enforcement jurisdictions of various urban and
rural populations and from data derived in private communication with other

consultantse Their usage is shown in Volume TT.
Table 2-8 lists the number of incoming emergency lines and the operators

required to answer those lines +to meet the peak five (5) minute loads at

a bugy periods The number of peak shift operators shown assumes
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a radio dispatcher is responsible for anaswering a t2lephone congole and
operating the radio console, The very large centers show separate telephone
consoles having individual operators. These operators hand off messages to
the radio operators. Local conditions require some variation in these
nunbers but, unless specific knowledge exists which justifies changes, these

design guidelines should be followed,

It is recommended that the incoming emergency report lines represent,
wherever possible, a single dialing number available from all parts of the
couniy/area being served by the Comm Center, These lines should not be
used for outgoing calls. The numbers should be published in all telephone
directories throughout the area. It should be a responsibility of the Comm

Center Director to make local telephone company arrangements for publication .

Emergency lines should be answered by an adequate number of trained dis—

patcher personnel, These lines should be serviced by a multiple line

rotary having a sufficient number to meet the grade of service and

accomodate growth for up to ten years, Sufficient instruments should be ' P
available to provide the 1 busy in 1,000 calls grade-of-service as required. V
Law enforcement agencies located at a distance from their Comm Center may

have personnel who can economically and efficiently answer local requests

" ‘during certain hours from persons who wish to avoid a long distance call

into the Comm Center. This may be accomplished.through use of a Call
Diverter equipment in the distant law enforcement agency, Operation of

this equipment is as follows:

(1) The telephone instrument is answered normally during office hours,
(2) When the answering officer departs, a switch is thrown on the Call
Diverter which causes calls received thereafter to be automatically
dialed through to the Comm Center, Thege are received on a line

having an unlisted number or an auxiliary number, Either should

identify the ealling area, . , )
(3) Automatic dialing of ‘the Call Diverter takes approximately fifteen

(15) seconds before ringing occurs at the Comm Center, This delay
allows time for a recordedvmessageffo inform the calling party
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that the call will be answered in a few seconds by the area law enforce-

ment Comm Center, The Comm Center Governing Board can determine the method
of payment of tbll charges incurred. Long distance toll charges are estimat—
ed to be much less than the cost of the operations personnel required to

man all agency dispatch centers 24 hours per day.

EQUIPMENT UTILIZATION

The telephone instruments recommended for receiving emergency calls and
for use in the out-going telephone link dispatch functions represent three
(3) categories dependent upon the Comm Center size. (Again, it is recom-
mended that local telephone engineering assistance should be sought for

specific implementation designs to meet these guidelines),

Small Comm Centers (lLow Population Density Comm Centerql

Comm Centers requiring not more than the 30-buiton capacity ins{ruments

should employ the Call Director console telephone instruments installed
at each radic console. These instruments should be wired in parallel with

the other instruments. Bach will have the following operational characteristics.

=~ A colored case is suggested to distinguish emergency from all
non-cmergency telephone instruments. Color code the button
modules to distinguish the different groups of incoming lines,
outgoing lines, and radio commection linés. " The
following colors are recommendéd for the bubtton modules:

Emergency -- incoming lineSessssses Red

Agency -~ incoming linesSsseessees Amher

Agency -~ outgoing 1lines.eovescess QGreen
Radio - ‘ channel 1ines cessesee Blue

~ A hold bubton to allow holding a received line while dispatching
in the radio or onto another ouitgoing telephone line on the same

ingtrument,

- B4 -



v

- Visual line status indication is recommended for incoming

calls, lines in use and calls on hold. These visual status
indicators will use variations of steady illumination, slow and fast

flashing for the various line use conditions,

Recorder connection to connect the telephone to the Comm Center
emergency recording channel(s). The recorder tone is not required
if agency certify that the service is used exclusively for emergency
calls, The line button when depressed will connect that line to the

associated recorder channel,

Telephone line conference -~ A button controlled module allows
connection of any incoming line to an outgoing line in a similar
manner as that used for the radio interconnect, Thisg can be used
to interconnect to another Comm Center outgoingrline or when desired
to an inter-office / inter-agency telephone line, allowing the
calling party to be comnected directly to another office or dispatch

center, This feature provides 3~point conferencing capabilitye

Radio Connection Module - The conference module may have up to five
lines connected into the phone patch équipment for radio system
intercomnection  thus permitting direct two = way
communication between aunthorized personnel calling by télephone from
outside the Comm Center and an agency mobile unit. The operator can
effect this operétion by simulianeously depressing an incoming line
button and a conference button (labeled Radio) plus depressing one
of the fivevphone patch buttons to actuate that equipment and
provide voice actuated operation (VOX)e This feature is recommended
for comnection into the Operations Channel and normally will be

available at only one console position.
Manual override provides the operator an ability'to controlythe Cirm

cuit and to exercise contirol should that be required to present un-

authorized communication or inadvertant: disconnections.
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The interconnection interface from the telephone line to the phone
patch is usually made through a Bell System QKT coupler for each

terminated line. This may vary with other system interconnectionse

A card dialer should be émployed with the Call Direcior system fo
provide a reduced dispatcher work load, for the majority of outgoing
calls are made to other agencies with known numbers, In certain areas
tone dialing service is available and when it is, additional speed

of response is obtained through its use.

Intermediate Size Comm Centers (up to 12 lines):

When the Comm Center line requirements exceed the Call Director 30~button
capacity, it is recommended that the recessed-button instrument console

be utilized until it is approximately the 80-button capacity. This should
allow serving for example up to 12 emergency lines (a total of perhaps three
dozen lines total), three (3) radio channels, and four (4) consoles with

conferencing .and a phone patch interconnects,

The functions of the recessed-button instrument are identical to that Bf the
30~button Call Director described for the Comm Center of small size and
provides the increased line and interconnect capacity required“for larger

centers,

Larger Comm Centers (Greater than 12 lines):

Those Comm Centers that encompass both large city law enforcement and also
handle single county or multiple county emergency reporting and dispatching

involving a large number of incoming lines and where 911 reporting is eminent

should utilize a more efficient switching system,namely the Bell System 310
PBX or:equivalent. The functions provided by such a system allows effiéient
dispatch handling of land line to radio interconnections plus a high volume
of incoming and outgoing calls and conferencing just as required for the

small/intermediate centers,
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In larger locations this type of system should be used because of the volume
of calls to be handled, the number of lines used and the interconnecting
capabilities that should be made available for efficient operation.  Many
operations are buili into this system ﬁd improve efficiency -relative to
operations performed manually in the keyed telephone equipments.

gingle Number Emergency Reporting;

The reporting of complaints and emergency service requests for law enforte—-
ment and other public safely services is now dependent upon a wide variety
of calling numbers in most of the counties of Iowas Local law enforcement
agency telephone numbers are displayed in telephone directories, Many of
these numbers are not answered on a twenty four hour basis. :Many agencies do
not have a direct dispatch by radio to mobile unlts capable of actlon so the
call must be relayed through a second or third agency before actlon can be
taken, This leads to delays and sometimes errors due to lost or misunder

stood informatione

There is a nationwide recognition of the need for area-wide single number

emergency request services, The National Criminal.Justice Commission in

Standard 23.1(6) established a naiion-wide goal for single number calling. Ref. 1(f).

Implementation of the single county Comm Center system makes more feasible
a rapid response to requests received from citizens,for relay of messages
is then unneccesary. Nobile units can bhe directed to the scene immediately

after a message of request is receiveds. The primary problem remaining is that ‘

too often there are several seven digit numbers used within a given county
for such emergency calls. Theze is not a solution which will‘provide a

single seven digit calling number for counties.

The 911 emergency reporting system provides thiS‘feaﬁﬁre,has only three dialingk

digits and is gaining in nation-wide recognition for its simplicity.
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Features of the 911 Reporting System

Many communities are installing the 911 system service with cooperation of
the telephone company or companies serving it. The use of 911 is suit—~
able for many Iowa counties, particularly those having in them large pPOp=—
ulation centers, Bxample costs have been estimated by Northwestern Bell
Telephone analysts for generic city and county units. These costs are

listed in Volume IT Section 4.4.4 with an explanation of their installation
configuration.

Exact costis can be provided by the telephone company representatives to
any community or region upon request of the authorized public safety
authorities and upon specification of their operating requiremenis. The

operating requirements of this report represent a realistic forcast of needs

The criteria for development of 911 sysiems provides the following
operational features:

(1) A1l 911 trunks from remote wire centurs are dedicated, direct access
circuits coming to the Comm Center, They are equipped to provide called-

party-hold, emergency-ring back and forced disconnect features,

(2) 911 trunks ‘o remote wire centers are based on two minimum per wire center

and a total requirement based on one trunk per 2500 main stations,

(3) Emergency calls in the Comm Center are handled by:
ae Multiline telephones of either the Call Director or recessed-
key arrangement for small and medium sized centers | st as
recommended in this plan,
‘ be Dispatch switching system (310 PBX or equivalent) for fast and

efficient handling of emergency calls in larger installations,

‘(4) Features for visual signals, recorder and radio connections, conferencing

and automatic ringback are required as specified for the emergency tele-
phone services of this plan.
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In centers where 911 is utilized the following additioral features should

. be available:

Emergency Ringbacke

The Comm Center operator is able to ringback a calling party after that party
has discommected (returned to on-hook) to obtain missing information, to
provide additional instructions, etc. This works with a *called party-hold"

feature.

Forced Disconnect =

The Comm Center operator is allowed to force a disconnect with a calling

party should that call be intended as disruptive or having intent to tie

up incoming lines.



Ze2¢7 DATA COMMUNICATION GUIDELINES FOR USAGE AND FUTURE PLANNING

Present data system communications requires that each Comm Center have one
or more TRACIS terminals available for usage to access the state TRACIS
data bank, NCIC and to allow TTY point-to-point communications between Comm

Centers.

The larger Comm Centers have access to a local data system (LENCIR, etcs)

which in turn allows access to the state and national systems. It is re-
commended that regardless of data system usage, a concerted effort be made

by each Comm Center Governing Board ito coordinate policies for improving

data filesg and to standardize formats for data retrieval and transmission to
mobile officers. Auntomated information systems are teechnically available today
although none yet are economical or highly desirable from the viewpoint of the

mobile operator.

It is recommended that available mobile data system evaluation results con-
‘ducted by other states and in their cities be rewviewed periodically by the
Division of Communications with regard to establishing at least one or two
active agency trial usages of the best of these. Proposals for federal aid

should be considered to fund these projects.

A major growth in future state~wide- communication systems will be data
communications. The present state-wide system already includes a rather
large data network in TRACIS. With the increasing need to communicate tax,
auto registration, health, etc. data in addition to law enforcement data
among the varlous local, county and state govérnment agencies, there is a
growing need foz a master plan which will accommodate data transfer as an

integral part of the state-wide voice communications systenm.

Clearly, the data communications requirements for various municipal and county
governments varies widely dependent largely on population. The county and
city with a relatively small population has a relatively small requirement

for data transmission. Consider, for example, a county with a population of
10,000 and a vehicle registration of 5,000. Each auto registration requires
approximately 200 characters (letters and/or numerals) to uniquely define

the name and address of the owner, deséription of the vehicle, and tax inform-

ation. This totals one million (1;000,000) characters of information which

¢

-T0 =




must be transmitted, and with eight (8) bits per character, eight million
(8,000,000) bitss To transfer this data at teletype speeds (120 - 150 bits
per second) would require a total of approximately fifteen (15) to eighteen
(18) hours. If this were transmitted on a daily basis over sixty (60)
working days, the data could be transferred in fifteen (15) to eighteen (18)
minutes per day. A teletype bit rate device would probebly‘be sufficlent
and transmission cost minimal. If the transmission rate were 1200 to 2400
rather than 150 bits per second, the data could still be transmitted over
volce grade lines with no special conditioning and with better efficiency
in line usage. Assuming that other data'transmissionxrequirements would
probably not exceed those of peak vehicle registration periods, a county or
town with a smaller population base could be adequately served by a dial-up

system on teletype or voice grade lines.

A larger county or city might require higher data transfer rates. For example,
a county with a population of fifty thousand (50,000) for vehicle registration
alone might require seventy five (75) to one hundred (100) hours of trans-
mission time at teletype speeds. This, along with other data transfer re-
quirements, could mean several hours of transmission per day. EClearly.»

voice lines speeds (up to 4800 bits per second) would be the more attractive
option for such an agency. Moreover, a larger agency will require an lncreased
number of data transfer trahsactions. Hence, a dial—up might be marginal

for an agency in this size range, and perhaps, a switched leased line net-

work might be more appropriate for county and city governments ef this size.

As agency slze grows, 1lts data transmission requirements tend to grow out

of proportion to its size. A county with a large population may, for example,
be providing services (e.g. data processing) to surrounding smaller counties.
Hence, some of these larger counties data transmission requirements may require
high speed transmission on wide~band lines (up to 40,800 bits per second)

on permanently connected leased lines. &;

Certain special applications, such as TRACIS, may best be served with a

switched leased line network or a multiplexed data netwoik,
It may be predicted that the requirements of the component subsystems Hillq

be wideiv varied. Relative costs, response time requirements. and data

transfer requirements wlll determine the most cost-effective methods to use R o



for the various components of a state-wide data communications system. At
| present there seems to be no definition of future data communicatlons require-
ments which would provide the information necessary to develop a master plan.
It is recommended that the Director of Communication study present requirements
and evaluate them to define projected requirements to enable the later develop~
ment of a long-range plan.
The long range communications master plan must accommodate the different

types of data and voice subsystems of all local, reglonal and state agencies

to insure total system compatibllity. Without such planning, the system
will be unwieldy and difficult to link together. Moreover, a poorly planned
system may eventually lead to a cumbersome data base, excessive telecom-
munications costs, and difficulties in allocation of resources, no£ to mention

unnecessary and time consuming procedural problems for the terminal operators.

The master plan must be flexible, however, It must permit the system to
evolve in different ways. It should call for defined interfaces between
and among voice and data subsystems which, in turn,'should be no more

complex than the current state-ofwthe-art can supports

A mastér plan should be designed to accommodate proliferation of component
subsystems. It should also %e designed such that an individual agency com~
ponent can be upgraded (for example, from dial-up to leased line) without
a major investment in time, effort, and hardware. Component subsystems which
may be consldered related to the law enforcement communications include:
(a) TRACIS and other information systems equipped for two-way mobile
and base (information center) transfer via radio channels,
(b) Remote radic system control for Iowa Highway Patrol Radio system,
EMS communications radio remote bases, law enforcement county and
regional remote radio base stations, '
(¢) Potential data transfer for automatic vehicle locator systems should

there be a need for auxiliary channels for radio base-to-mobile
links. |
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2,248 SYSTEM IMPLEMENTATION PLANNING AIDS

The effectiveness of communications and information transfer within each
county and region in Iowa is entifely a function of how well each éounty or
region organizes and implements its communication system and utilizes its

Comm Center in compliance with the overall Iowa Telécommunicationé Plan,

The purpose of this section is to provide implementation guidelines for the
conversion of present and projected communication system requirements into a
set of effective system implementation equipment lists. The development of
base station subsystems is less dependent upon locg} conditions than Comm
Center subsystem developments, The planning of this section is an effortlto
gimplify the Phase III implementation plan development as mﬁch as possible for

the user.

A mwork sheet" approach to utilizing the specification U, control (radio)
console, and developing communication center functional specifications is de-
scribed in this section. It is recommended that such an appfoach be used for

the purposes of:

(1) Collecting all significant facts relative to
specific agency Comm Center needs, ‘
(2) 1dentifying the specific funchions which the Comm Center must perform,
(3)- Summarizing these Comm Center functional specifications in such a
fashion that procurement implementation and adequate‘documentation for

servicing and expansion may follow,

In general, there are three (3) types of communications link interfaces within

a region, county, or city communications systems
’ , & .
(1) Interface links between the city, county, or regional communication

system and persons and agencies outside'of‘ﬁhe‘jurisdictionél or
administrative boundaries of the communications systems The inier-
agency links are summarized in Table 2—15 and show the channels used to~
accomplish the interfaée to the partlcular system element (Center,
base radio subsystem, mobile, etc.), |

(2) Communications link interfaces between the element w1th1n the communi

cations system, with emphasis on the‘lntra—agency 11nkages between
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elements and the communication center., These linkages and inter-

faces with channel usage are summarized in Table 2—16,

(3) Interfaces between the various equipment and operating personnel within

the Comm Center, =re developed by the work sheet, Table 2-17,

It is clear that the functional specification requirements which result from
describing the type (3) interface camnot be defined until the interface types

(1) and (2) are defined for the communication system.

A graphic illustration depicting all communications links and which is de-
scriptive of the elements composing a generalized city, county, regional
comnunication systems ie given as Figure l-2, Not all communication elements
shown are applicable to a specific ocommunication system,

In medium and high population density areas, the communications system may be
more or less complex than shown in the generalized diagram. The increased
complexity may be the result of having a city communication Systeh, perhaps
of comparable complexity, within the geographic boundaries of a county or
regional communications system.

NOTE: When the generalized communications system diagram is applied to a
non-integrated large city-only communications systems,the base station Tacti-
cal and Information high-band subsystem is not used because this subsystem
is only in the county-wide system. Thus, there are variations in the appli-
cation of the general commmication system configuration due to the elimina—
“tion of some elements or the number or quantity of a specific element. These
variations are a function of the area and city population base and local
planning &ecisions are necessary to determine if cities and counties will

have separate Comm Centers.

- Recalling that there is no economic justification for a county or regional
communication system for an area with a popuiation base of less than 35,000,
the county or regional communication system may be characterized by one of the

generic communication system types defined by Table 11,

Tpe work sheet approach does not require agency personnel or their contractor to

- £ill out any specific forms but only to list and to display the information in

a work sheet format which is clear and useful. The resulting work sheet

)
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will collect in one location the specific information which is relative to
the city, county, group of counties or region communications system for
purposes of defining the communication links, link functions, system ele=—
ments, personnel, and the specific equipment and communication functions
which are needed to satisfy the objectives of this plan. The resulting
equipment requirements may be compared with the existing equipmenﬁ and
facilities in the geographical and administrative area of interesf to
determine what, if any, equipment or facilities need to be acquired, leaséd,
constructed and manned. PFurther, the information organized on this work
sheet assists in clarifying the work content of the functions performed

by a Comm Center via its consoles and personnel.

A work sheet may be prepared for any city, county, or regional communicatiocns
system, and in the event that the county or regional communication system
has one or more communication systems within it, separate work sheets are

advised for each system.

The following steps will be employed in developing a work sheetb:

(1) Development of heading data - used to identify the area served,
characteristics and approach to the type «of system to be developed.

(2) List communication interfaces - between the city, county or regional
system and all outside agencies.

(3) Identify and list all communication links which exist between a
city, county, or region communication systems.

(4) List equipment, hardware, and persomnnel requirements needed to

implement the city, county or regional communication systems.
Guidelines for work sheet-development are given in Table 2~1Ts Information

sources are provided 1o cross~reference the information sources contained in

tables and figures of this report.
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Ta’ble 2-'15 SUMMARY OF POSSIBLE COMMUNICATION LINK INTERFACES BETWEEN A CITY s COUNTY OR
REGIONAL COMMUNICATION SYSTEM AND AGENCIES OUTSIDE OF ITS AHEA OR ATHINISTRATIVE
BOUNDARIES

Communicdtion
Syatem Eldments

Paossible Link to

Other Agency

Channel Used

1.0

2,0

3.0

4.0

Communication Center
Dispatoh/Operator

Mcobile in System

Portable Unit

Aircraft

LEGEND:

Tahle 2~16

1.1 Other LEA Comm Center' (c:.ty,

county, etc.)

192 EMS (Communication Center(s)
12 Data Sources (THACIS, NCIC, LENCIR,

Other)

144 City Communication Center within area
1.5 Iowa Highway Patrol Radio Comm Center

1.6 Other LEA/PS mobiles
1.7 Emergency Request
1,8 Administrative

2.1 IHP Mobiles
2,2 Other mobiles
2.3 IHP Comm Venter

301 IHP Mobiles
3,2 Other LEA/PS Hobiles

4.1 . Other Agencies (Limited)
LEA Law Enforcement Agency

PTP Point.to~Point
PS  Public Safety

THP ITowa Highway Patrol (lobile)

IHPR Yowa Highway Patrol (Radic Comm Center)

Radio PTP, Telephone and
Teletype

Telephone
Teletype

Telephone/Radio PTP
Telephone/Radio PTP

Radio Tactical or Information
Telephons (Incoming)
Telephone

Radio-Tactical or Wide Area

Radio~Tactical
Radio~dide Area

RadiowTactical
Radio~Tactical

Radioc-Portable Transmit
Frequency {Non-TCS)

SUMMARY OF POSSIBLE COMMUNICATION LINK INTERFACES BETWHEEN A CITY, COUNTY OR

REGIONAL COMRUNICATION CENTER AND SYSTEM FUNCTIONS AND ELEMENTS WITHIN. ITSELF

Intercommection
of System
System Function Elements Channel Used Link Detail
1.0 ‘Operations fe1 B-M, M-B LB Radio-Ops Nos & Freq. Assigmmentis
142 B-M, M-B HB Radio-Ops No. & Freq. Assigmments
143 Within City UHF Radio~-Ops No. & Freq. Assigmments
2.0 Information 2,1 B-M Radio.Info
2.2 Source Taletype Nos & Type Required
3.0 Tactical 3.1 M-B, B-H, HB Radio Prequency Assignments
M-
440 Qther Agency 4¢1  P-to-p HB Radio Nos & Freq. Assigmments
4,2 P<to-P Telephone Noe
443 P-to-d Teletype
5.0 Bmergency Requests 5«1 Incoming Telephone Noe. Required for each type
and Complaints : (list)
6.0 Adminimtrative 641 - Telephone Taelephone " No. as Determined on
Local Basis
7«0 IHPR or other agency T«1 - Telephone Dedicatad Specific for Agency
Hot Line
8.0 Remote Base or Repoa;ter 8.1  Control and Land Line Telephone
Repeater Monitor
9.0 Officer Direct 9«1 FPortsdble Radio No. & Frequencies
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TABLE 2-17 WORK SHEET DEVELOPMENT
STEP NO. STEP DESCRIPTION INFORMATION REQUIRED - INFORMATION SOURCES
1. list heading data Region No. Pigure l-l Dp. 18
System Generic Category Table . 1-1 pe 19

. Table 2-4 De440
Prepared by and date

26 Define area served Develop the following tabularization Local data
: and information sources
GENERAL DATA CITY DATA** from Step 1. '
County CTR* City Co. Seat Population (1000, s)
No, Name Loce. Name “or loc. 20 to 50 over 70

* Cheuk this colum to indicate physical location of
the Bommunication Center (s), reoa.lling that MPD and
HPD may have more than one,.

**% List only those oities where a Communi.cation
Center will exist,

|

-3

-3
i 3. List links between List each link and specific name of outside agency Table 2-15 Ds.76
communication system For each link list the type of link (radic and frequency, Figure 1~1 DPo 18
and other persons or TTY, telephone, etc.) Table - 2-9 p. 52

agencies. '

4. List all links between List each link defining the type of link and its Table 2«16 P 76
elements of the commmni- frequency assignment, including special requirements Table .2~1 Pe 33
cation system. . such- &8 repedter control, tone code frequencies, Figure l=1 P» 18
: , security requirements, eto. ’ ‘ Table 2-15 p. 76
T ' Table 2«3 Ds 52
SEET e, Skeich elements of Prepare sketch in informal bloeck diagram form 'I‘n.ble 2-16  p. 16
s <0 T . oommunication system showing only those links and blooks of equipment Fxgum 2=l pe 32
without internal details which represent your system. Pigure 2<2 p..38
K of the Commmication ‘ ~ Figure 2=3 p. 39

‘Center. ‘Pigure 2=4 p, 43
: , , Pigure 2-6 D. 47
Previous workw=
sheet data.




6.

Te

8.

9.

10,

11,

12,

List system element

hardware requirements,
other than inside the
Commnication Center.

Prepare list of equip-
ment needed to accomplish
desired commnication
gystem objectives.,

List all communication
links between the Commue
nication Center and gys=
tem elements and outside
of system agencies or
contacts.

Define Gommunication
Center size, noting the
special requirements for
cities of 20,000 or
greater population.

Prepare list of equip-
ment types needed to

develop a satisfactory
Comminications Center.

Prepare eguipment
specifications for
purposges of acquis:.tion
of equipment,

Prepare system functione
al specifications for
purposes of implementa-
tion,

" Using work sheet step 5, on a link~by=link Section 2.2.p. 26
basis, develop a list of specific hardwarc specifications Table 24 P. 49
requireds Note that certain hardware may be Table - 2.5 Pe 44
multi-~functional, and guidance in developing Table 2.6 De 44
hardware lists is-given in Sections shown, Table 27 De 45

. Table 2-11 A/B P. 54/
Using an inveniory of existing equipmeni within Step 6 55
the boundaries of your commmication system, Local data
identify those equipment which are suitable Table 2-10 p. 53

for the new system and compare with the list -
of Step 6 to create an "equipment requirements"
listing.

Develop a Communication Center link list and algo indioaste Step 5
interfaces with auxilary power, local intercom systems,

burglar alamm systems transmltter/recewer control links

and all other interfaces,

Using Table 2-8, the center size may be defined in terms Table .2-8 .pe 49
of the number of dispatcher (radio and telephone) work posie

tions required. .Using Table 2-8 the telephone dispatchers

and radio dispatchers are considered to be the same person unless

a telephone operator is shown as in Waterloo with

5 telephone and 3 radio dispatchers would need 3 dispa.tchers

who handle radio and telephune plus 2 dispatchers using

telephone only on peak shifi,

With the communication links defined in Step 8 and the Step 8
number of radioc and telephone dispatcht stations defined Step 9 _
in Step 9y develop a list of Communication Center equipe - Section 2:1.2 p, 25

ment requirements to include the scope of capabilities
ie6e no, of channels, specific frequencies, eto.) in terms
of functions which each gquipment must perform.

Using the equipment specification guidelines provided in
the Appendix to Vol, I, assemble a complete package °
of equipment specifications,

System .functional specifications are a statement that the
installer must provide a system which meets certain minimum
performaxice standards. Include warranty and maintenance
spevifications, as well as a cet of job description and
operational guidelines for administrative purposes.

I8
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2e249 SYSTEM PERFORMANCE EVALUATION

System performance is determined through evaluation of many factors as
discussed in Section 3.4 and 3,5 of Volume II, Upon completion of a system
installation,it is not economically feasible to evaluate at once all of

the factors, especially those which have message traffic relationships, These
must be evaluated on a periodic basis through use of recorded operative

datae

An immediate need exists to evaluate each specific system as it becomes
operational in order to ascertain the correctnessof design and install-

tion of components.

During the operational life, a continning evaluation can relate to overall

performance and operaiional efficiency.

Ancordingly, the following paragraphs provide suggestions for measuring the

system initially and on a continmuing basis,

One of the most important operational performance factors is the ability of
a system to provide readable signals in the remote areas of jurisdiction

or most difficult propagation situation in that specific areae

When the transmitters and receivers are fully operational and after mobile
radio units are installed and checked locally, the following steps should

be taken to assure system operational performance:

1) Send one or more mobile units into the area designated in Table 2-18
for the specific county. Actually, all mobiles should be operated in
this “worst-case" area as an assurance that gll have expected performance,

2) Operate uslng test transmissions on Operations Channel for several
typmcal messages in both mobile~to~base and base-&o-mob11e mode. Both
the base operator and the mobile operator should record the number of
words not clearly understood (because of radio system breaks or noise).
Operation should be performed at different headings of the mobile ﬁhd
within a two or three nile wvicinity of the worst 1ocat1on until at 'iﬁ

least fifteen (15) sets of transmissions are completed,
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4)

5)

Perform the same tests for the Information Channel and Tactical Channel ,
If the Wide-Area Channel is operational, check similarly the performance
at various county locations noting the location (the worst case for

this channel is not the same as for the other chammels) ,

Assemble Operations, Information and Tactical Channel data from

both operators after the test. There should be greater than eighty
percent (80%) of words inteélligible for each channel (Except Wide-Area).

If certain mobile units seem to operate at less reliability than others, check

the installation particularly that of antenna and transmission line.

If there is a significantly different result between the Operations Channel and.

the Information, .Pactical Channels, check the antenna transmission line, and

forward/reflected power ratios and filter installation for correctness.

After gystem check out and acceptance, the Comm Center Supervisor should keep

accurate records of reported areas of marginal reliability from all mobile

operators. The total area should not exceed one percent (1%) of the juris—

diction

when using the following formulaj

(County Area — Marginal Area)X 100%
County Area

A check out of each operational functions on the console(s) and in the

Comm Center should be performed.

These would include:

a)
b)
c)
d)
e)

£)

Transmitter keying - all channels, both local and remote,
Transmitter chamnel switching ~ all frequencies,

Microphone channel switching and compression amplifier check out,
Audio distortion,

Monitof receiver operation; rf équelch, CTCS decode, and audio
output level, muting levels, etc.,

Recorder channel operations for each telephone, radio input and
output line. Check remote play back control,

a
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g)

h)

3)

Test all systems when operating on emergency power 1o determine if
noise, power, or frequency fluctuations are troublesome -,
Emergency power supply functioning at rated loads Automatic cut-
over and return to commercial power OK,

Simultaneous operation of Operations and TIPS Channels

with not more than 3 dB degradation of co-=located receiver
performance due to desentization or intérmod product

signals,

Installed equipment shall be properly grounded. and be hazard—

free to users and maintenance persomnel per OSHA guidelines and

local electrical codes,

A radio subsystem checkout of the following should be performed for each

radio

g)

channel:

Transmitter power output,

Standing wave ratio,

Receiver sensitivitys

Receivéf squelch sensitivity and tone decode capability,

Filter insertion loss and desired attemuation response checks,

No destructive intermod products shall be generated by simultaneous
operation of any combination of co-located transmitters which will
desensitize, capture, or otherwise degrade nearby communications
equipment of other agencies, such as Fire Depariment, local govern-~
ment, etc,

Intermod product signals, spurious and harmonic radiations from
nearby transmitters (other agencies or communication services)
shall not cause destructive interference to the law enforcement
communication systemss Corrective action, such as filter in-
stallation on the offending equipment, shall be requested of the

licensee and/or owner of such equipment.
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Checkout The Antenna Tower:

Antenna support structures shall conform to FAA lighting and painting

requirements, In addition, such structures shall be certified by the

installer to be structurally adequate for the antenna and transmission

line loads. The items listed in the Specificafion T should be checked

for conformance at the time of installation,

Use recorded data for messages on each channel type to evaluate the:

2)

b)

Message length averages for telephone and radio,

Message rates. These should be displayed to show the channel uti-
ligation average for 24 hours, the busy hour average and the peak
busy hour for both radio and telephone,

Channel utilization should be computed based upon the above data
records

Total telephone utilization (emergency requests) should be analyzed
and compated to predicted levels and to system design criteria

used in system design,

Total radio utilization (sum of all radio chamnels) should be
analyzed and compared to predicted levels and system design
criteria, |
Comm Center staff evaluation and adjustments can be based upon
these resulis and future expansion plans can be supported by
these resulise.
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TABLE 2-18

REGION 1

Lyon Extreme NW corner

Q'Brien NW, SW corners

Ceceola NE corner

Bioux Extreme NW corner

HEGION 2

Clay At Peterson, north
end of Pickerel Lake

Dickinson Bxtreme SW corner

Emnmet NE, SE corners

Palo Alto NW cornex, above
Mud Lake

REGION 3

Hancock NHW, SW corners

"Kossuth NE, NW corners

Winnebago NE, NW corners

REGION 4 .

Cerro Gordo At Meservey, Dough~
erty

Floyd SW corner near
Coldwater Creek

Mitchell Extreme NE cormer
and along Wapsipine.
con River

Worth SW comer near
Beaver Creek and
Route 9

REGION 5

Clayton Route 13 NE corner,
Extreme SE corner
on Mississippi

Allaviskee NE, SE corner,
routes 182 and 13 -
respectfully

Howard SW corner near the

Waspsipinicon River

Wimneshieck NW corner, near

upper Iowa River, NE
corner east of Looust

COUNTY LOCATIONS FOR WORSY ~ CASE SIGNAL RELIABILITY CHECK OUT

REGION 6 HEGION 11
Cherokee SW corner near Buchanan NE corner on
T Pierson Creek Maquoketa River,
Ida NW cormer near SE corner
Achton Creek Fayette At Jesupy Oelwein
Monona SE corner
Plymouth SW coxrner of county REGION 12
on route 12
Woodbury SE of Danbury Delaware Near Colesburg on
Little Turkey River
REGION 7 at Sand Springs
Dubugque SE, NE corners or
Buena Vista NE corner near Missigsippi Bluffs
Pickerel Lake and . Jackson On route 67, NE and
in the NW cormer SE commers on river
(Wanata State Forest bluffs
Preserve)
Calhoun NE corner REGION 13
Pocahontas Extreme NE corner
Sac Extreme NW corner Carroll SE of Goon Rapids
SW corner on Routs Crawford  NW corner (near Solw
dier River)
REGION 8 Creene SW corner
Hamilton South of 383 on REGION 14
Bear Creek (SE
corner) Boone SW corner
Humboldt NW, NE cormers Story Extreme NE,NW corners
Webster SE corner, near
Des Moines River REGION 15
Wright Extreme NW, SE
corners Marshall NW, SW corners
Tama NE, NW corners
HECION 9 HEGION 16
Franklin iﬁiﬁeg‘?klma (sH Benton south of Belle Plaine
: on 21
Hardin Extreme NW corner Jones Extreme NE commer
BEGION 10 Linn Extreme NE and NW
corner
Blackhawk Extreme SW, 'NE core
nera. REGION 17
Bremer Extreme NE corner
on the Little Wap= Clinton Extreme §W corner
sipinicon
Butler 1 mile east of
Ackley on U.S. 20
Chickasaw Extreive NE corner

south of Protivin
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TABLE 2~18 Cont,
REGION 18

Harrison NV, SE corners
Pottawattamie Near Walnut, north

of Elliott
Shelby NW, SE comer
REGION 19
Adair NE coimer on 180
Audubon Extreme SE corner
Cass At Dewey(SE commer).

Guthrie North of Adair on
90, South of Coon
Rapids on 141

REGION 20

Dallas West of Dawson on
141

Madison Extreme S8W corner

REGION 21

Polk Extreme NE; NW
corners

REGION 22

Marion at Newbern, Hamil~

. ton

Warren N¥W, SE corners

REGION 23

Jasper At Vandalia, NW

and NE corners
Poweshiek ' NE corner along
Walnut Creek

REGION 24
- Cedar 24 miles east of
the Linn, Cedar
County junction a
along the North
boundary
Iowa At North English,
: ' SW, SB corners .
Johnson Extreme NW cormer

of county

) Hashingtonv Extreme NW' cormer

and at River Jiunc-
tion.

HEGION 25

‘Louisa At Gladwin

Muscatine  Extreme NE corner

' on Route 6

REGION 26

Scott Route 22 near Camp
Abe Lincoln - Extreme
NW corner

REGION 27

Adams East of Nevinville

Clarke SW corner

Decatur SW corner

Ringgold NE corner near Sand
Creek

Taylor East of Lenox

Union NE of Lorimar

REGION 28

Appanoose NE, NW corners

Lucas NW cormer

Monroe NW corner

Wayne West of Lineville

REGION 29

Davis SW cofner, Des Moines
River :

Jefferson . Near

Keokuk Extreme NE, SE corners

Mahaska ‘NE corner near Barnes
City

Van Buren NE commer

Wapello SW, NE corner

REGION 30

Henry 2 miles rorth of

Des Moines

Winfield, West of

Wayland on 78
.On route 99 at

Louisa Co. Border

REGION 31

1lee SW of Keokukizon US
61 (Mo. border)
Extreme NW Lee Co
on State route 16

REGION 32

Tremont /Mills County line on
59 just north of Imogens

Montgomeiy Extreme NE, NW
corners

Page Extreme SW, NW
corners -
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2,3 FUNDING GUIDELINES

The money required for the implementation of the communications system
described in this plan may be made available to the ultimate user

through a combination of federal, state, county, and/or municipal govern—
ment funding sources, Federal assistance for funding projects of this
type are available from the (1) Law Enforcement Assistance Administration
(LeAA), (2) Civil Defense (CD), (3)-U. S. Department of Transportation
(DOT), and etc. on various matching fund bases. The approval of plans
for federal funding and allocation of funds are usually handled by one or
more state agencies, e.g., (1) the Iowa Crime Commission for LEAA funds,
(2) the State Office for Civil Defense for CD funds, and (3) Office of
Planning and Programming and other State Depariments for DOT funds. The
matching funds are usuwally provided by the county or municipal‘govern—
ments, Some state fundsfor authorigzed programs‘may also be available

for matching purposes on federal grant projects.

The following information is intended to provide summary assistance
to agencies which may wish to apply for funding assistance:
1) Funding Through the Iowa Crime Commission -

A large percentage of the funds to be used in the implementation
of this law enforcement communications system in the various
counties, regions, or areas of Iowa will be obtained through
the Towa Crime Commission as the state administrator for LEAA
funds, For fiscal years 1974, 1975, and 1976 (the Federal
fiscal year is 1 July through 30 June) the cash match amount
required is ten percent (10%) of the cost of the approved pro-
jects. Thus, during these three (3) fiscal years, ninety per-
cent (90%) of the project cost will be covered by federal money,
The ten percent (10%) cash match must be provided by the city
or county governments involved. No federal revenue sharing
moriey can be used for purposes of this cash match, It is possi=-
ble that some amount of "state buy~in" will be available as
part of the ten percent (10%). The amount of state money which
will be available for this purpose has not been,established at
this time (Jamary, 1974). Reversion funds from FYT3 and FYT2
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may be available at a seventy-five percent (75%) federal and

twenty-five percent (25%) local matching ratio.

FYT4 area plans and funding have already been approved and
budgeted. Area plans for FYT5 funding must be submitted to
the State Planning Agency of the Towa Crime Commission before
30 June 1974 in accordance with the following procedure:
(a) If this report is approved by the Iowa Crime Commis-—
sion and the LEAA Regional Office (Kansas City)
any unit of government seeking funds for communi-
cations equipment must Eizgi contact their Area
Crime Commission Project Directors In conjunction
with that Area Director, develop a specific communi~
cations system implementation plan for the parti-
cular city, county, or region which is in conformity
with this rcpeorts Section 2, this volume provides
detailed information and guidance for this develop-
ment, In developing a detailed plan for a city,
county, or region, it must be remembered that the
Iowa Crime Commission can authorize purchase of only law
enforcement radio equipment and that equipment specifications
must be included with the plan submittal. Reference, Section
g:onlume IT of this report for procurement procedures

recommendations.,

Figure 2-8 ghows which counties are located in the
eight (8) Crime Commission areas and Table 2-19 lists
the name of the Project Director and Fiscal Officer
for each area, the location of their office and the

office telephone number,

(b) The Area Crime Commission Project Director must include
the communications equipment reguest in the area plan.
That plan must be submitted to the Area Crime Commission
for approval and establishment of priorities.s If the
communications equipment request is included in the
area plan and priorities, an application will be pre-—

pared and submitted to the Towa Crime Commission.
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2)

Approval or denial of this application request usually

requires ninety (90) days.

(c¢) No bidding,vendor selection and resulting purchase orders
for communications equipment may be issued until the
hipproval of Grant" form has been received by the Area
Project Director and forwarded to the communications system

contracting officer,

Funding Through the State Office of Civil Defense - '
Funds are awailable through the State Office of Civil Defense
when matched with local money if specific criteria are satise-
fied in coniructing a Comm Cenfer located in an approved
"Imergency Operating Center® (EOC). An EOC facility must
have some degree of fallout protection and the necessary
staff and communications to provide direction and control

for govermnment emergency functions, CD funding may also be
authorized for a mobile or transportable Comm Center for use

in emergencies as an alternate communications resource .

"Pour elemehts are basic to operation of an E0C: (1) fallout
(radiation) protection, (2) trained people to carry out
essential EOC functions; (3) communications and warning capa-
bility, and (4) necessary equipment and supplies."l3 Also

see References 14 and 15,

The details of these elements are provided in the latest version
-of the referenced documents. Assistance in planning an EQC

and establishing ifs fundability is readily available through
the county CD Directors! Office or the Iowa State Office of
Civil Defense, Lucas Building, Des Moines, However, planning
an EOC must be preceded by the establishment of a coﬂnty emer-

gency plan ,

- 87 -



3) DOT Funding-
U. S. Department of Transportation (DOT) funds as administered
by the Highway Safety Program Director of the Towa Office of
Planning and Programming are available for approved programs
through. state departments whose functions are related to
highway safety improvement, In general, these programs are
related to the improvemeht of highway safety as described
below: 4
(a) Department of Public Safety
DOT funds are available through the Jowa Department of
Public Safety for police traffic enforcement programs,
Such local programs musts
(1) Provide a significant improvement over present
conditions or operations.,
(2) Be part of a comprehensive area plan
(3) NMust be processed by the Department of Public
Safetye
These funds cannot be used for capital improvements, but
can be used to provide plan execution, training of personnel,
and for communications equipment. The amount of funding
obtainable will be in direct relationship to a documented
percentage of the programs involvement with traffic safety.
Any equipment obtained with these funds must be dedicated
$0 that program under which it was purchased for a period
of time defined as the "guideline life" of the equipment
in the latest issue of the U. S. Internal Revenue Service
Publication Number 456 entitled "Depreciation -~ Guide=
lines and Rules - Revenue Procedure 62-21%", The use of
the equipment for the required period of time on a given

program must be documentables.

(b) Department of Health
At the present time (January 1974) certain DOT funds are
available through the Towa Department of Health for pur-

chase of ambulance vehicles, ambulance radios, medical
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equipment, rescue equipment and emergency medical techni-
cian-ambulance (EMTA) training. An effort is being made

t0 expand this fund availability to include the needed

Comm Center equipment for Emergency Medical Services radio B

communications,

¢
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Table 219 IOWA CRIME COMMISSION AREA DIRECTORS

01 — NORTHWEST IA. AREA CRIME COMM.
630 Insurance Exchange Building
Sioux City, Iowa _51101

PHONE 722/252-4569 or 4560

Mr. Dean Haze, Project Director
Mr. Ron O' Neal, Fiscal Officer

02 - SOUTHWEST IA. AREA CRIME COMM.
4621 North 82nd Street

Omaha, Nebraska 68134

PHONE: 402/571-4172

Mr. John Langley, Project Director
Mr. Gerald C. Peterson, Figoal Officer

03 ~ NORTH IA. AREA CRIME COMM.

P. 0. Box 380 | |
202 First Street S. E.

Mason City, Iowa 50401

PHONE: 515/424-5834

Mr. Allen R. Way, Project Director
Mr. Robert O.Bowen; Fiscal Officer

04 — CENTRAL TA. AWEA GRIME-GOMM,

104k E, Looust .

Des Moines, Iowa 50309

PHONE: 515/283-1521

Mr. R‘onéld C. Middleton, Projec*'h Director
Mr. Russell G, Lull, Fiscal Officer

05 _=- SOUTH JA. AREA GRIMEGONM-
Pe 0. Box 943

Fairfield, Iowa 52556
PHONE: ‘515/472-5017
Mr. Gordon E. Plepla. Project Director

06 = NORTHEAST IA. AREA CRIME COMM.

‘City Hall
‘715 Mulberry

Waterloo, Iowa 50703
PHONE: 319/291-4416

‘Mr. James Kilman, Project Director

Mr. Marvin Bartels, Fiscal Officer

07 = EAST CENTRAL IA. CRIME COMH.
4403 First Avenue.S. E. ,

215 Executive Plaza Building

Cedar Rapids, Towa 52401

PHONE:; 319/393-9507

Nr. John R. Kellogg, Project Direotor
Mr. Gerald S. May, Fiscal Officer

08 - EASTERN IA, CRIME COMM,

1001 Kahi Buidling

Davenport, Iowa 52801

FHONE: 319/322-6121

Wr. Enannel Podurgal, Project Director
¥r. William J. Mo Clurkin, Fisoal Gfficer -



2,4 COMMUNICATIONS CENTER OPERATIONS MANAGEMENT

Management of a county-wide or a multi-county law enforcement Comm Center
is important to ensure that center operations policies are established aud
that operations are conducted in a professionally competent manner, con-

sistent with rscognized standards and in keeping with the requirements of

all user agencies.

The :achievement of this management function requires a Communications
Governing Board <to provide an effective management method which

can provide a professionally.integrated dispatéh operation. The Board is
reéponsible to all law enforcement and public safety agencies which vest
their responsibility to it for commanication of complaint response and

dispatch control to their officers.

It is recommended thats

1. A Communications Governing Board of approximately eleven (11)
members should be established as soon as it is determined that
this plan will be implemented.

2. The election or appointment of Board members should ensure
repregentation of all user agencies or groups of agencies
from within the county or from a group of counties (region).

(See the suggested agency representation lists).

3+ A&n agency representative member should be appointed by the agency
management on dhe basis of his knowledge and experience in law
enforcement communications and may be an individual now responsi-—
ble for the'presgnt agency communications supervision and opera-

tions functions.
Suitable representation is gained for each county or region board,

‘Wwhen each of the following_agencieé or groups of agencies appoint fepre—

sentatives,
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County Sheriff

County Seat and Major Community Police Departments
County Civil Defense Director

County Seat Fire Department (ex officio)

Other Public Safety Agencies {ex officio)

Responsibilities of the Communications Governing Boards include at least

the following areas of activity:

1.

2e

3.

4.

Se

Te

Determine the faciliiy in which the Comm Center will locate

to provide adequate space, working conditions and physical

security,

Determine the degree of participation desired by all cooperat-

ing agencies, . ‘ ~ : » R

Prepare or contract preparation of the specific requirements

of the county-wide communications system:

a) Radio base station elements

b) Telephone, both emergency request, inter-agency (out~
going/incoming) and administration

c) Mobile and portable radio units

d) Data system (TRACIS, LETS, County information system, etc.),

Select either a suitable antenna tower site or determine the suit-

ability of the present tower and gite,

a) Prepare the system implementation grant for the county law
enforcement communications system,

b) Provide purchasing policies and oversee procurement for the
communications system after approval has been granted by
funding authorities,

a) Provide the impetus for preparation of applications for the
official APCO frequency coordination and FGC license changes,

b) Provide assurance that FCC license rehewals are current for
each associated facility, | A

Develop policies for center operations, funding and maintenance

cost proration to the user agencies,

Use guidelines for selection, conduct interviews, evaluate and

employ a Communications Center Director,
&
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9e

10,

e

12,

13.

Develop policies for dispatch procedures, records develop-
ment/usage:
a) Message priorities, all agencies,

b)  Network discipline,

¢) Use of procedural codes,
d). Message security devices,
e) Log keeping
f) - Record retention,
g) Reports to individual agencies,
h) Evalustion of emergency response time, dispatch action

’ response time and other. performance evaluation,
Utilize dispatcher job descriptions, selec¢tion and evaluation
guidelines and agsure the Comm Center Director is following
those in developing and maintaining a capgﬁlg dispatcher staff,
Volume II has a sel of recommended guidelines for these;
Develop a policy for iraining of all dispatchers and officers in
the dispatch procedures and network discipline, Volume II has
in it a list of traihing guidelines,
Develop system maintenance policies and performance evaluation
for assuring equipment reliability. " This can be via in-house
maintenance or contract maintenance technicians. See Volume IT,
Maintain a plamning function for development of the county system
implementation at a functional level which meets the growing

requirements of the communities and agencies served by the center.

The Governing Board of each Comm Center must hire a Director for their center,

Job descriptions for the Director position and that of center personnel are

provided in Volume IT of this report.
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cmmc:ll members, c:u;v cammsswners

for the pr¢pa,rat1un of" pla.ns for .j

system under '«'* eir admlm%ra.tlonn' W T

1. It is ;’?ecomn*emded tbﬁ’ each caumy m{‘;va.n.t _ a, Q*Qrﬁ'eming Board of
giéntation plan in their
,}u.:::,:smﬁ.:.z.ci::,c:m”= See S«a u ..,.J.% i ,' B | ’
2. -

with the g*miel:mes ef thls p}.an, =J.n order 'b\q ohtam an approved
LmAA g*mnt duest. LSee ectlon 2.3 of th:.s ‘vclume) The Area

Crime Comm;.<310n Prmec‘t Du'ect'or snoulr:‘. ba 80 xntacted for guidance
‘in plan developmen't, - m, cotmty sherlfx 's Offle should assume

responsibility for prepar'x bhe gra.ni; ﬂg,ecmesi for implementation,

3. It is ‘rennmmenéed that a 'hi" pla,xmlng priori ty be given to

mplememimg the 'I‘actxwl,‘,s s,y'svem (TIP) and the high-band mobile

unﬁm {see Secuo*: 2,2:8]+ I,n ;u;.swregard, contact the Area @rime '
Comm:.&smn D:.rec*tov fg,zw S'Ed;‘hl’"ﬁ of ﬁdereﬂ. grant funding for this

syatem. Obtain frum ‘E:he Depa.rl:ment of Public Safety a set of

Ruleb and Regulat:.ons for Qperatmp Ofl the 1mbl:n.c safety emergency

radio comrmgm.catmns ch "n;;al (,Elzac:plcal Mutual-Aid Gha.n;;,el, 155.475 IvIHz),

= . : @

4.

B a.mixt:.onal sﬂ:e loéa, onn cost @£ iveness and s:Lgnal reliability
‘a.naLVS'Ls be perf‘omed b}f & GOmpetent comnnm:.cat:.ons system engineer
“based u.pon the avallable s"aes and "to optlmme the selection of Comm




i

To

Be

9

10,

Mo

126

It is recommended that the Governlng Board work with the Crime Commis =
sion Area Director and other fundlng agencles to develop grant reguests
for partlal funding of the installation (See Section 2.3),

It is recommended that telephone ‘company bﬁsingss and engineering
representatives be requested to review specific equipment and
service requirements for each Comm Center plannlng consistent w1th
each county agesncy!'s capgbllnL ties and requirement ts of this pla.n (See
Section 2.2.6) L ) o

It is recommended that incoming emergency request lines, represent

wherever possible, a single digling number which is available within

all parts of the arez being served by;ﬁhe Comm Center. The 911 system

is the only known configuration providing this feature,

It is recommended that upon establishmént of a cbunty Comm Center,
there be published in telephone_direqtoriés of that county, telephone
numbers for calling that center for gmergency services,  This call

will enter the center via a multiplé 1ine rotary,

It is recommended that thﬂ emergenCJ request telephone system utilize
separate calllng numbers from those of ‘the admlnlstratlve system to
assure that the busy- condltlons of one system do not cause the other

t0 become overloaded

It is recommended that'plénning in each county include the. 911 for

. county seat cities and especially for cities having a pobulation of
10,000 or more. Larger metropelitan area 911 services should include

© an area which extends to the limits of toll-free servicey

It is recommended that regardless of data system usage, a concerted

effort be made by each Comm Center Governing Board to coordinate

policies for improvement of d&fa files and to standardize formats

- for data retrieval and transmission to mobile officers,

It is recommended that Goverhihg Board persOnnél and Center Directors
plan to enter into a contract for maintenance services to assure
continuing specified performance of the sygtem functions, See Section
Te0 of Volume IT,
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13. It is recommended that the system operation be evaluated at least once
during each year to determine its effectiveness. See Section 3.0 Vol-~

ume II and Section 2.2.9 of this volume,

1l4. It is recommended that the Comm Center operating procedui-es, disciplines
and code usage be coordinated state-wide and allowances. made for d:Ls-
patcher training in these procedures (See Section 6.0 Volume II)

There are plans being developed 'by the Iowa H:.ghway Patrol Communi-
cations D’irector‘ to offer this service 4o Iowa law enforcement agencies.

3.2 LEATAC RECOMMENDATION

The procurement process for specific agencies involves the response of two
or more bidders to the system specifications. During a bidders' conference
there can arise a need to consider deviations and exceptions to the system
a.nd/or the equipment specifications listed. Control must be exercised that
any deviations or exceptions will not cause this plan to be thwarted in

its effectiveness or for the specific system to fail to meet a required
performance. In recognition that the specific application of this planning
study will need to be shaped in each installation,fhe LEATAC meeting on

12 February 1974, preliminary to approval, noted to include the following

requirementss

Deviations or excepiions o minimum standards of the Specifications set
forth in this report may be allowed under the following conditions:

(1) The deviation or exceptions must be compatible with the plan,

(2) Any deviation or exception requést must be reviewed by the Iowa
Crime Commission and the LEATAC Commititee, or its equi;talnnt .and
approved by bothg |

(3) That the bidder shall guarantee any system for which any denat:.on,
or except:.on hags been allowed.,

(4) That the vendor shall guarantee such systems 50 a.pproved for a period

of one year after acceptance,
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4.0 DEFINITIONS AND EXPLANATION OF TERNS

Agency A term used o identify a law enforce-
ment organizatic. or group of ofganiza—
tions using the communications system.
Usage of the term with a modifiér such
as sheriff agency or city law enforce-
ment agency refers to the generic sheriff
agency or the generic city law.enforce-
ment agency.

CTCSS : Continous Tone Code Squelch System
Sometimes the final "S" is omitted
when referring to the tone itself or

the encode or decode function.

Channel 4 An assigned commnications trans-
mission service function. More than
one path or link may serve a functional
channel requirement.
1) Specifically for this report Inform=
ation Channel functions for the trans-
mission of information (data) requests
and receiving the information.
2) Tactical Channel - functions to
provide the mobile-~to-mobile Mutual
Aid communication related to inter-
agency and -intra-agency, criminal
apprehension activities and for transient
aséistance.
3) Operations Channel = functions to pro-
vide the routine communications between -
mobile units and their Comm Center
operational comman and contrel dispatch.
4) Vide-Area Channel — functions to
provide specific mobile-~to~mobile communi-

cations beiween‘units of a given agency




Channel . (cont *d)

Comm Center

Dispatchers

w

@eneric System

IHP

IHPR

LEA

et

&) ®

over distances beyond that possi=-
ble unit-to-unit. Second, it will
provide an inter-agency vehicle
extended range in sheriff=to=city
or to IHP mobile officers.

The facility complex of equip-
ment and persomnel from which all
commmications activity for a spe=~
cific agency, county, or regional
group of agencies is .contifolied;

The personnel who are assigne‘& ‘the

Comm Center radio operator function
and the emergency request/complaint
channel response function. o

A system model which describes the
general characteristics, channels
and frequency usage for a number of

typical or of aggregate characterise ”
tice for several agencies,

Iowa Highway Patrol mobile unit

Towa Highway Patrol Radio. The
operational radio Comm Centér, a
bage/repeater station or frequency
may be referenced,

Law Enforcement Agency (s). Reference

all agencies in Iowa unless modified
such as “eity IEAts".
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DEFINITIONS (con'd)

LEATAC

Link

MCA"

Maximum Peak Message Rate

SPI

Law Enforcement Administrators Tele~

communications Advisory Committees,

The transmission - reception equipes
ment and medium forming a two-way path
for communications in a particular
channeles A frequency or fregquencies

are associated with radio links.

Marginal Coverage Area

This term relates to the signal area

where signal reliability is less than
a specified amount, e.ge 50% service

probability indexs

The number of messages which are trans-
mitted during the busiest five (5)
minute period of a busy hour, In this
report, the predictéd message traffic
values for radio and telephone are

the maximum peak message rates.

This assurés an adequate system channel
capacity for the public safety emergency

stress periodse

Service Probability Index

This term describes the statistical
reliability and confidence factor
associated with the Longley = Rice
propagation prediction program for
computer analysis,

Teleprinter for data services.
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