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l>1r. Warren Amfahr 

Iowa General Services Department, Division of Communications 
Mr. L. M. Seiler 

Iowa Highway Patrol 
Major Jack Beaman 

Iowa State Policeman's Association 
Captain Donald Hollister 

Iowa state Sheriff's and Deputies' Associations 
Sheriff Rex Rouse 
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~~~~rr, Executive Director,Iowa Crime Commission 
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Ch~l~ vI. Larson Commissioner, Iowa Department of Public Safety 
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1.0 EXECUTIVE SUMMARY 

The development of this communication system plan is the culmination of an 

evident need. For the past two or more years, little law enforcement com

munications system modernization has been done in the state of Iowa because 

of uncertainty in the direction to take. Users of the present system know 

that the systems are not now performing as reliably, as efficiently, or 

as oost-effectively as they should and could be. 

There is an increasing need for improved radio communications reliability 

and the ability 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. Referenoe .1. 

The quality of radio communioations both within and between law enforcement 

agencies is worsening rather th~n improving as desired. This is due largely 

to the: 

(1) Interference of agency radio communications due to the 

staiie-wide common usage of a single frequency (37.10 Mhz).' 

(2) Uncoordinated usage of three available frequency bands has 

reduced interagency communications. When one 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 frequency usage from low-band 

to UHF or high-band. The result is that adjacent counties and 

cities lose oommunications with those which change. 

Recognition of these and other problems within Iowa has caused ooncerned law 

enforoement agency managers, law enforcement association direotors and state 

pfficials to merge their concerns and their ide.M for oorrection into the 

development of a planned program to improve the total state-wide law enforoement 

communication.s. Activity to resolve the problems led to formation of the Law 

Enforcement AdministratoFsfelecommunioation Advisory Committee (LEATAC). 

(;-. 1 -
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The LEATAC organization working with officials from the State Planning Agency 

(Iowa Crime Commission), the Department of General Services (Communications 

Division), and the Civil Defense Division developed objectives and a scop~ of 

work to plan a systematic program for converting the present inadequate and un

reliable law enforcement communications syst~ 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 ~alysis of agency requirements, the development of total 

city, county, and state communications requirements, and the determin

ation of deficiencies found in the present communications systems, 

(2) Phase II utilized the information gathered through the survey and 

analysis tasks and in this report developed the required system plans 

to meet the present and future requirements for the law enforcement 

communications. 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 

. communioations center and for categories of city communications 

centers. Applications for system implementation finanCing to the 

Iowa Crime Commission and Staie 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 construction effort 

- 2 -
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FOT specific installations of communicationB system equipment and the .r 
training of dispatchers and agency officers to develop ope:t'a.ting p:ro

cedures which optimize system usage. The resulting operational com

munioation system will be implemented by the cooperative efforts of 

individual agencies which work together to form joint city - county 

c.ommunications or "Tider area cooperation in regional groups of law 

enforcement agencies. This system when implemented will provide law 

enforcement communica.tions to improve system performance, reliability' 

and will alleviate the problems of inter-agency communications. The 

system will utilize the available frequency spectrum and will meet 

the recently established nationwide standards for law enforcement 

communications developed by the National Criminal Justice Commission 

Task Force. Reference 1. 

The fundamental telecommunica"tions system 1-li11: 

1. Provide the grade of intelligibility necessa.ry to meet standards for 

public safety le~d-mobile communica.tions services. 

2. Provide flexible and efficient communications switching and cross 

linkages between telephone, data, and radio oommunications 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. 

3. Provide highly reliable communica.tions system equipments and a secure 

operational installation. Reliability of exi.sting systems shall be 

improved through reduction of co-channel radio interfere~ce by providing 

standby power generation and communications equipment, and will be 

mOdified and upgraded to provlde the necess~ry radiating system for 

radio transmission and reception to provide a reliable signal strength 

everywhere within the boundaries of agency responsibility, 
::.' 

4. Develop communications centers which can provide law enforcement 

command and control to meet the standards for law enforcement com~ 

munications emergency operation and requtred command and control 

functions. These centers will op~rate 24 hour,S per day/? days per 

week, an~ will provide physical security and an area-wide tele

communications capability, 

5. Provide a sufficient number of channeis,to assure command and control 

operatlonand for transferring informa.tion requests for data. 'and re
\' 

sPi..~p.sive data summaries, to provide tactical communica.tions between 
U •.. 



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 agencies. 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 me~sages and to 

achieve a minimurr, response time for commencing action required by the 

emergency complaint. This will be based on agency jurisdictional 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 Con~ Center management policy which will assure 

that all agencies 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 DEVELOPMENT 

The development of requirements and present system defioiencies were based on 

the st.ate-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 which meet the above requirements and could provide a cost effective im

plementation and operation. The performanoe of these alternate plans was 

-4-
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shown in terms of their relative costs. These were reviewed with the LEATAC. 

An Interim Report, Reference 10, recorda these results. Alternatives ranged 

from: 

1. 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 multiple county function. 

On the basis of comparisons of the performance and for capital equipment 

and operational costs plus expected inter-agency cooperation the LEATAC 

chose the alternative of plan development for a county-wide operational 

system. This leads to a considerable economy as compared. to upgrading all 

present installations and offers a much improved operational performance. 

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 vias recognized to operate at less cost 

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 thai:. which would be ex.pended if all the 

present agencies were upgraded. This is a savings of approximately $3,000;000 

per year. Equipment. cost savings of over $1',000,000 are gained. A recognition 

. was given to further cost improvements if regional Comm Centers can be 

developed. If this occurred throughout the state, annual oper.ational costs 

could be reduced by 65% over that of an upgraded present system. This would 

be less. than for the county system. The implications of this direction 

for plan development was recognized by the members of the LEATAC, the State 

Plamling Agency, and the Chief Communications Division. The Phase II implement-. . 
ation planning efforts were directedtb the intermediate -communications system 

having county-wide system operation. However, t~e direction is shown for. 

integrated frequency planning and regional Corom Cen·ter operation for those 

- 5 -



counties which cooperatively believe this can be policially and economically 

feasible to implement. 

There is a recognized need for each county to organize a board of managers 

consisting of representatives of user agen('ies. Policy developnent and 

direction'for the Comm Center implemen.tation and its operations will be the 

responsibility of the board. Adjacent counties may together organize a 

governing board jointly for cooperative activity which can result in joint 

Corom Center developnent 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

munioations and the Department of publio Safety in approval of Phase III 

implementation plans falling within the guidelines established in this 

study and design. 

1.2 GENERAL ]}1PLEMENTATION PLAN CRITERIA 

The oriteria on which plans are based, bear a real relationship to the com

munioating needs of state, county and city law enforcement agencies fo~ 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 background 

for understanding the planned way in which specific agencies relate to each 

o~her and to the way the entire state-wide law enforcement communications 

operation is integrated. 

1. Implementation Plan Objeotives To Integrate and Upgrade The Present System 

a. 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. 

b. Provide. effective utilization of existing commu.~ications facilities. 

- 6 -
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f. 

g. 

j. 

Provide an open-ended county....:wide system in which technical 
, 

improvements may be inoorporated and where systems expansion 

toward further regional consolidation is technically and economically 

feasible. 

Is compatible with and meets requirements of various funding agencies. 

Improve upon present communications equipment and siting plans for 

consolidation and upgrading present communications facilities into" 

county Communications Centers. 

Incorporate radio channel capability for base/mobile/portable/ aircraft 

links which can operate on a nationwide Tactical frequency, provide ' 

Information Channel access to TRACIS/NOIC/LETS/ data, allow intra

agenoy routine oommunication (command and control) traffic, and 

provide Point-to~Pbint radio channels. 

Allow ooordination of state, county, municipal and private 

facilities for law enforoement and inter-agency oommunications. 

These include the Iowa Highway Patrol Emergency Medical Services, 

fire res'cue 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-w~de frequency plan so that adequate radio channels are available with 

a geographical separation to avoid interference. This'selection 

should provide a consistent treatment of population based radio and 
, j 

telephone message traffic loading tc assure communication oharUlels 

are sufficient to meet standards for utilization and response time. 

Assure county· grcups wherein the signal transmiss,ion: and reception 

is adequate to meet the requ~red grade of service for mobile-to

base, base-to-mobile and for portable unit operations. Indioate 

county site coordinates for base stations and remote bases to assure 

than this requirement will be '.met. 

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 satisfactory tQ all use~ 

agencies. 

- 7 -



k. Provide recommendations for county and integrated regions to establish 

a public availability for a single number emergency request telephone 

system, preferably the 911. 

1. Recognize the need for cooperative planning with Civil Defense Directors 

to meet the emergency operations and fallout protection in Comm Center 

developlnents. 

2. Future System Expansion/Growth Objectives 

Provide for the further upgrade and regional consolidation of law enforce

ment communications systems which mee't the approved requirements and provide 

the following expansion possibilities: 

a. Computer control of communications facilities and information systems 

(TRACIS, computer aided dispatch, etc.), 

b. Communications with air-borne vehicles, 

c. Automated electronic display of vehicle status and geographical 

location, 

!i. Emergency reporting facilities improvements similar to or incorpora

ting the capability of the Bell System "911" emergency call system, 

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

The preceeding objectives are followed and expanded in depth in the ~etailed 

system planning. This is provided in following s,ections of Volume I and! 

V()lume II for those readers who are intersted in: 

1) The detailed requirements for meeting system standards, Section 2.0 

vol' II and its generic forms , 

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

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

3) The development of population based radio and emergency request message 

traff 1c predictions for each county and 'major city, Section 4.1.1 Vol II, 

4) The selection of county groupings for frequency planning based on the 

message ,traffic required channels, radio signal reliability/geograp)lic 

factors and interference potentials, Section 4.1.1, Vol II, 

-8-
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5) 

6) 

The frequency plan development utilizing available spectrum space 
,', 

in the lOl'l-band/high-band VHF and in UHF to provide required radio 

channels, Section 4.1.2, Vol" II , 

Detailed system description for base station functions, Corom Center 

usage and configuration of telepho~e system recomm~ndationst and 

operational/maintenance procedures and other details are contained 

in va. ... ious sections of this volume, 

7). Equipment specifications are provided in a separate Appendix to "this 

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 aild 

~plying it to any specific county-in Iowa~ 

1.3 GENERAL SYSTErII DESCRIPTION 

Several elements are required to describe and construct a complex system. 

These elements are both hardware and software. 

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

receivers, antennas, towers and transmission lines. 

Software elements include frequency plans, for operation and control, eqUipment 

specifications, diagrams showing equipment interconnection, training documents, 

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

The first element of software requh:'ed in development of a communic'ations plan 

is the frequency plan. The plan must provide adequate numbers of fre4\lencies. 
. " 

to serve the radio channel functions. Each county system can meet objectives 

and requirement~ if it provides the following channels: 

1. A Tactical (Mutual Aid) channel; mobile ... to-mobile and base;':'~ti:' 
mobile communications. The Comm Center will operate the only 

allowed base transmitter in the county on a high-band VHF freq

uency (155.475 MHz). A high-band mobile radio must be installed 

in each law enforcement vehicle. These are four (4) channel Units, . 
2. An Ir~ormation Channel which provides for coordinated information 

II 

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

-9-



provided by local records, state and nation-wide data systems. This 

channel is accomplished via high-band VHF two.....t'requency~implex ·~d 

employs a state-wide frequency plan to limit interference., 

3. A Wide-Area Channel used specifically for mobile-to-mobile communica

tionsbeyond 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. 

4. A county or regional Operatior~ Channel utilizing a low-band or high

band VHF state-wide frequency plan. When the high-band Operations 

Channel is used in the county, it is necessary to install "only one 

mobile transceiver unit per vehicle for the county and local city 

lawe¢,o:c.Qement agencies. 

Optionally, a portable unit is recommended for pers(:mnel use outside 

the vehicle and may be mounted in the vehicle ~o provide additional 

communications backup. 

Ci ties having popUlations of 20,000 or more or those vIi th a :potential popu

lation growth which will exceed 20,000 in the next five (5) to eight (8) 

years have more Operations and Information channel message traffic than the 

county system can accomodate at peak traffic periods. This requires use of 

the UHF frequency spectrum 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 . to have an individual Comm Center \,lhich provides Operations. and 

Information 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 implem~.nted for low-band and high-band county 

base stations, mobile and portable units used by county and small cities 

throughou~ 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 ;i.n developing their implementation plans. 

The general criteria for state-wide local law communications system upgrade 

require~ estab~ishment of a single Comm Center within each county to 

provide the communications channels and specific linkages which will serve 

that county and all the local law enforcement agencies in the county. 

FigllI'e 1-2 depicts the gene!'al configuration and interoonnection of the com

munications system. The functional system elements are shown for a typical 

county/city integrated system having an Emergency Medical Services (EMS) 

Comm Center collocated. 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 transmitter and receiver subsystems 

for all radio channels, 

Mobile, portable and airborne vehicular· radio, 

Emergency power. 

The system design and implementation is open e~ded in its ability to accept 

optional configurations of radio channel usage. The fundamental county-city 

configurati,on, as depicted in Figure 1-2, is applicable with only minor c:if

ferences to any of the frequency regiOns to serve as a Comm Center therein"':c';-~--'J. 

Primary flexibility is achieved via the addition of UHF Operations and ~ 1 
Information Channels in 'larger city usage. Either an existing low-band 

Operations Channel may be used and/or a high-band Operations Channel implementQ. 

ation is used for th'e county system. 

The county Comm Center will control transmitters and base receivers for the 

county-wide Ta.ctical Channel, Operations Channel, and the Information Channel. 

The county Comm Center, through a base station transmitter and monitor reyetler, 

controls the Tactical Channel usage and is responsible for observance of 
" discipline in accordance with the rules and regulations approve~. and regulated by 

the Department of Public Safety. The base station receivers, except for the 'Tac'ti- " 

cal Channel, will employ a continous tone code squelch (CTCS) decoder. Mobile 
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units will transmi~, 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~rea Channel. CTCS tones 

eliminate nuisance interference. 

A ~undamental 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 nationWide 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 plan. 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 inoludes the Tactical (Mutual-Aid) Channel being 

developed nationwide after the precedence of the Illinois State Police 

Emergency Network (ISPERN)and similar netwo;ics in North Dakota, Minnesota, 

and Wisconsin. 

- 12 -
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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 s,ystems in aocordance 

with this plan. 

The lEATAC requested trial development of Phase II implementation plans 

for Sioux City/Woodbury County and for Burlington/Des Moines County consis

ting of detailed equipment lists, equipment specifioations, bud@6tary 

estimates, and detailed site studies. Procurement action of equipment 

for these is awaiting plan approval. The initial installation of these 

s,ystems is important to achieve a needed improvement in communications 

system performance in these counties, to demonstrate the superiority of 

the new .s,ystem operation and to commence station license request activi-

ty to firmly establish the frequency plan with the liICC. 

The first implementation priority is to achieve operation of an interference

free frequency plan. This is especially needed in those oounties which now use 

only a single frequency (31.10 MHz for all radio communications). This can be 

accomplished rather easily and inexpensively through a frequenoy ohange in the 

base station and mobile units in strict aocordance 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 purohase and implement the high-band Tactical Channel radio 

system. This involves purohase and installation of county and city mobile 

high-band radio units and a county high-band base stati<?n transmitter and 

receivers. This transmitter is P l.tched to provide .the Information Channel 

base transmission and can be used for the Point~o-Point Channel. It is 

recommended that the State Planning Agency and the Iowa Crime CommisSion 
\:~. 

make application ·to the lEA! for ~ding to develop this s,ystem for all 
;' 

counties which agree to upgrade tl?eir operations to meet the requirements 
(\ 
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of this plan and to operate the Tactical Channel in accordance with 

governing rules and regulations whioh 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 a@ency. 

The decision to chan@e to the high-ba.nd channel must be b(;l~ed 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 <letailed plans require an increase in tower height, a chan@e 

in antennas and/or a site location change to a.chieve reliable 

coverage in the county, then utilization of the high-band Opera

,tions Channel is in order. vlhen the high-band Operations Channel 

is used there is available a. backup transmitter should the Tacti

cal 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 multi-county Comm Center in accordance with the detailed 

regional fre,quency planning and the regional system upgrade discussed in 

Section 4.0 or 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 cou..."ties 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 necessar,yo It is recommended that the county sheriff's 

office be responsible, for submitting grant requests via J,he Area Crime Com

mission Directors or supplying information to the procuring department and 
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initiating the necessar.y activity to o9tain these radios for the city law 

enforcemell't agencies ~f the county. 

After the foregoing decisions have been completed, it js important that the 

specific county and city implementation plans be detailed in grant requests. 

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 requirements. 

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 TU'E PHASED GENERAL IMPLEMENTATION SCHEDULE AND BUDGET 

The specific schedule for implementation of specific county and city systems 

fs dependent upon agency a.pplications 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 C) 

major problems of the present system operations, 

The time period over which the implementation should occur, of couz'se, 

depends upon available bu~gets at the local, state, and federal levels 

and the following scheduled dates are provided for their guidance ~l 

planning the upgrade. A concerted effort must be made to provide ad.e

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~~and 

mobile unit installation based upon the ~owa Highw~ Patrol 

Radio System upgrade - 1974/1975 , 

(4) City 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 incx-easingly 
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recognized as the cost of operations for marginally 

utilized facilities undergoes continued inflationa~J 

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 reques+.s 

accordingly. 

The cost estimates and schedule for implementation is shown in Figu.re 1-3 

as a guide to the overall budgeting of the State Planning Agency and of all 

law enforcement agencie'6 which m6iY' require various sources of revenue to 

finance the s.ystem upgrade. 

Figure 1-3 costs are based upon budgetar,y estimates developed in Volume II 

and a.re marked up 7% per year to offset inflation and have an added lCY}h 

• contingency. They show the approximate breakdown of basic subsystem e-q:u.ip

ments, inoluded in the yearly expenditure. A major cost element is in imple

menting the Tactical Channel subsystem, especial~ to acquire the mobile and 

portable equipments. It is, of course, very important to install the high-, 

band mobile radio and Taotical Channel base station equipments to aohieve 

needed inter-agency communicat,ions. Secondary, but quite important, is the 

acquisition of an additional complement of high-band portable radio units 

for county intra-agency out~f-car communications. Accordingly, the cost 

of portable units for county officers is moved outward in time by one (1) 

year from th,:.;t of mobile procurement. It is recommended that actual first 

year procurement 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 :~~ve to change low-band :f'requ;encies. Costs a.re 

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 m~ have entirely adequate channel performance 

through use of the Information Channel to serve both Operation/Information 

Channel base-to-mobile communications activities. However, the latter 
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opticm ,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 fonmllation. 
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P2 

P2 

HIGH BAND REGIONAL FREqUENCY SETS 
nit'lE 'l'x/fiX 

SET NO. 
HI 
H2 
H3 
H4 
H5 
H6 

OPERATIONS INFORMATION 
154.125 155.250 
154.830 155.310 
154.845 155.520 
155.010 155.535 
155.010 155.580 
155.190 155.610 

P2 PI PI 

'28 
PI PI PI 

PI PI 
I rau• I"'· .... , \ I .... OU\III 

LOW BAND llASE 

SET NO. OPERATIONAL 
31.08 
31.12 
31.14 
31.16 
37.20 
37.24 

Ll 
L2 
L3 
L4 
L5 
L6 

Mobile Transmit 155'0910 (See Table 2-1 for exoeptions) 
Portable Transmit 155.850 (See Table 2-1 for exoeptions) 

P3 

P3 

I LK_ 

P311 

IH3LiI 
P3 P3 

P3 

I' 

IHPR FREQUENCY SETS 
''IUDE AREA" NOBILE IlIPH 

FIGURE 1-1 

FREQuENCY PLAN 

AREA NO. TRAi'lSM. RillCEIVE 
PI 154.770 155.190 
P2 154.890 155.685 
P3 154.800 155.700 

* ThiB Area No. is subjeot to modifioation. 
Consult Hi~ Patrol Radio Conmunioationa 
Direotor. 

_____ _____ ... _ __ .. _. __ ~_c~.c, 
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Table 1-1 COUNTY/REGION COl.n.llJNICATION SYSTEM GENERIC {;A'l'EGORY 

Generic Population* FreS,1!;ensz Band Population Served b,y 
Desi~ation Distribution Tactical °Eerations Information Communication Syste~ 

County City 

1 A LPn lIB LB 1.] HB All county and city population 
within jurisdictional area 

1 B HB HB lIB lIB botUidarie s . 

211. lIB 1.] LB HB All comlty and city population 
within jurisdictional area 

2B HB HB HB lIB boundaries, however one or 
more separate city communication 

2 C lIB LB UHF HB system (s) mavr exist within 
area boundaries. See 3]/C 

2 .D lIB lIB UHF lIB 

3 A HPD UHF N.A. UHF UHF City only, 50,000 and larger 
populat ion • 

..... 
\.0 

3 B l>IPD UliF N.A. ~HF N~.1. City of 20,000 to 50,000 popu-
lation associ~ted with nearby 
HPD city. 

3 C MPD UHF N • .1. UllF N.A. City of less than 50,000 popu-
lation associated with a county 
(region) communication s,ystem. 

4A HPD HB/UHF !.'B/BB UHF/LB lIBjuHF All county and city population 
within jurisdictional area. 

4B BBjuHF UHF HB/uHF boundaries, m~ inolude several . counties; one or more separate 
city communication s,ystem (s) 
m~ exist within area boundaries •. 

* LPD: Low Popul~tion Density: Rural - No single city within county (or region) individually exceeds 20,000. 

MPD: Medium population Density: llura:i. and Urban .. - A singlo city within county (or region) m~ exceed 20,000 pop. 

HPD: High population Density: Rural and Urban _ One or more individual oities in area. with pppulation over· . 
. 50,000 and adjacent incorpora.ted oities with over 20,000 populat1on. 

. /) 
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2.0 SYSTEM IMPLEMENTATION 

This section is intended to 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 GENERAL ThlPLEMENTATION 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: 

(2) 

(3) 

r~ 

(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) 

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 

(c) Tactical Channel 

(d) point-to-point Channel 

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 "91111 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 required coordination 

(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 incoming and outgoing 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 instruments which constitute 

the emergency incoming and outgoing systems. 

(5) Emergency power generators to provide stand-by power generation if 

public utility s~rvice 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. 

2.1.1 COUNTY RADIO COMMUNICATIONS SYSTEM 

The county communications system is planned ·to provide compatible operation 

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

radio system with two antennas mounted on one tower. Figure 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 equipmentR is given in later sections. The system frequency plan listed 

in Table 2-1 provides the nucleus for the system design and truly establishes 

many of the requirements for the system hardware needed. This table must be 

applied as recommended for it is a state-wide frequency plan recommendation 

for each county in low-band and high-band Operations Channel, .the high-band 
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Information Channel, the CTCS tone frequency for eaoh, and provides the Wide

Area Channel transmit and reoeive frequenoy 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 tone or tones. Fifteen 

(15) oounties require the use of two tones while the others utilize a single 

tone which is switohed automatioally when the Wide-Area Channel is engaged. 

Both a mobile-transmission Information Channel frequenoy and a portable unit 

transmission frequency is listed. This table can be used also for lioense 

applioation preparation. 

A single multi-frequenoy high-band transmitter provides the (TIP) Taotical, 

Information and Point-to~Pbint Channels. Individual reoeivers are needed for 

eaoh frequency link; inoludes the Tactioal, mobile transmitting on Infor

mati~~7 the Point-to~Fbint Channel, the portable transmitting frequency and 

the Information Channel base transmitter frequenoy receivers. Should the 

low-band Operations Channel (reorystalled per the frequency plan presented 

in this report) be retained for the county-wide use, the Op&rations 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 time. 

An option for sparsely populated oounties 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 ahd Operations Channel. Under this option, the 

low-band Operations Channel oould be phased out, thus requiring only one 

high-band mobile radio in the patrol car to provide all the neoessary oom

munioations functions. The basic TIP Channel subsystem is required to operate 

independently of the Operations Channel subsystem. This allows flexibility 

in Operations Channel utility in county-wide routine communications. The 

prinoipal requirement regardless of which bands are used is to adhere 

strictly to the frequena,v plan for Operations and InformatiGn Channels. 

Table 2-2 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. 

vlhen the high-band Operations Channel is used a notched filter and a 

separate antenna is required a~ shown in Figure 2-1. Specifications 

for these are listed in Table 2-6 defining the Operations Channel equip

ment lists. 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 ohe of the TIP channels. 

Table 2-12A/B lists recommended VHF high-band mobile and. portable channel 

switching combinations. These should be followed to assure consistent 

applications state~ide (especially for mobile and aircraft units). 

2.1.2 COM1vI 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 system remote control.. Collocation with the major user agency 

headquarters is highly desired for this provides uniformed supervisory 

staff convenient for er.lergency and strategic control si tuatione" 

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 entry 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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2.2 G~mRIC SYSTEMS 

2.2.1 GENERIC I LOW POPULATION COUNTIES 

A typical base station 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, -l;hen remaining on the low-band 

Operations Channel is most cost effective. 

This generic county system will have the following functions: 

1. 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 interface. 

2. 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 commQuications links installed. The 

Comm Center, of course, is also the terminal for. the incoming emergency 

telephone lines for the public to request assistance. The Comm Center 

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

~able 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 performan.ce of the resulting 

system assuming that alJ Comm Centers are coordinated and, co-located accord

ing to the generic configurations o'f the plan. 
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The content of each column in the Table is described as follows: 

Antenna Location Name 

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

ent~y approximately describes the new location when required with respect to 

direction, distance to closest community, etc. 

Antenna Latitude and Longitude 

The relocated antenna tower sites geographic coordinates are listed. The 

tolerance fcr actual site selection is + 2 minutes from these coordinates 

-lio 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 relooations. If 

an available site within the ooordinate tolerance has an MSL 10 feet less 

than shown in the tabulation a oorresponding oompensating tower height in- ' l 

orease is required. 

~ Height Feet 

The tower height figures are listed for both the existing struotures and those 

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

tion signal reliability for the county. 

NOTE: Many of the existing antenna towers are probably inadequate to support 

the two antennas required~ 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 agel'iyies 
/i 

for the antenna support struoture. A oontinued use of the Idcal 

water tower for supporting the antennas is feasible under the fol

lowing oonditionE: 

( 1) vlhen the Generic 1 system configuration ~ used, ioe. low-band 

OperatiOns Channel and high-band 'r,aotical/Information Channels I 

antennas should be mounted such t~).at the ~.ctive parts are olear 

and free of the water tank top. In addition, the low-band and 

high-band antennas are mounted on opposite sides of the tower. 
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(2) vlhen the antenna effec-~ive 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 tOvler structure does not allow reliable 

radiation patterns 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 complies with heights listed. 

Radiation Center HE #1 Antenna 

This antenna identified in Figures 2-3, 2-4, and 2-5 is a high-band antenna 

vlith radiation center height listed above the base of the tower (e.g., site 

elevation above MSL). For installations which will retain the low-band 

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

Radiation Center HE #2 Antenna 

The second antenna radiation center height is listed for the high-band 

Operations Channel and provides the spacing required between the two high

band antennas for simultaneous channel operations. The radiation center 

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 structure is not 

satisfactory for supporting two high-band antennas for which vertical 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! HE #1 2 HB #2 

These three columns provide a reference to antenna vypes by specification 

ident"ties (see Appendix - Equipment Specifications) and also provides, 

when required,the orientation angles of the radiation pattern with respect 

to the direction of maximum ~~in. The antennas specified are designed to 

mount on standard communications antenna towers. For those counties in 

whioh the Generic 1 System is implemented and in those situations where a 

water tower structure is used to support both' "hhe low-band and high-band 

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

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

Water tower structure availability and excessive antenna effective heights 

are identified in the Tower Heights column where known. Information which must 
be determined prior to antenna and tower site plannmg decision completi.o.~ 

is as 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 deoision to employ UHF Operations and Information 

Chapnels at the same site. 

The low-band Operations Channel usage requires that there is ade{'fuate, 

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. Figure 2-3 diagrams the antenna layout recommended 

for the low-band Operations Channel co~iguration. 

High-band Operations Channel usage requires provision of equipments as 

listed and speoified in Table 2-6 with locations of towers and antennas 

as shown in Table 2-4. 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£''n can be degraded seriously. The antenna configuration of Figure 2-4 

diagrams the recommended installation for the towerf! The Comm Center 

requires an added control console for the high-band Qperations Chann~l 

tr~,smitter and reoeiver. 

2.2.2 GENERIC II COUNTIES WITH POPULATION OF CITIES 
. >20K But <50K - COMBINED COUNTY-CITY SYSTEMS 

In counties having a large population resulti]lg from larger cities, the com 

munica·tion ,system is essentially the same as for low population counties. 

Additional operating positions need to be available at the Communica~io~ 

Center and city Operations Channels are UHF. The cost effectiveness and 
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the degree of cooperation attainable between the county-wide law enforce~ 

ment and county seat municipal police will de-termine 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

munication system. It'igure 2-5 details the recommended antenna mounting 

configuration for this generic system. Figure 2-6 diagrams subsystems for 

this generic configuration. 

2.2.3 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 listed in Table 2-8. System Comm Center layout and construction 

somewhat different for the specific syst,em configuration. The number of 

dispatch positions (control consoles) and radio links required are sho'l'ln 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) ane an addition of the 

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

The U~W 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 combined 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. 

2.2.4 GENERIC III CITY mw OPERATIONS AND INFORMATION CHANNEL SYSTEr.1S 

The generic UHF communication system is divided into 'cwo types of systems 

for description - - the one channel system applies to the Qities with 20-50K 
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populations (Option 3-B ), and the mul ti-channel system applies to cities 

having greater than 50K population (option 3-A). Sioux city and 

Burlington UHF systems have been planned in detail by Spectra for early 

implementation. Sioux City is representative of the Option 3~ system. 

Details for their systems implementation are found in Appendix A~of yol. 

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. In 

specific insta~lations when statellite receivers are used it 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 tb ,Sioux City. 

Table 2-13 listsrecommended combinations of channel switching for the UHF port

able/mobile/aircraft units. Decisions at the local level will be required prior 

to ordering eqLtipment to ensure having a capability in the system which 

provides the desired operational modes for the using agency. The frequencies 

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

is then not cost effective. 

2.2.5 REGIONAL SYSTEMS 

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

a single regional oooperative' Comm Center and provide for their law 

enforcement agencies dispatch. 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 II. 

The regional 'system design is not completed beyond showing fea~ibility and 

that the generic subsystem configurations are applicable. Specific site 

locations must be cost effectively selected for tower heights and the Oomm 

Oenter design must be developed in equivalent detail as in this report. 
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FIGURE 2-1 HIGH-SAND COUNTY-WIDE BASE STATION SUB-8YSTIDiI 
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-------------------
T"ab1e 2-1 ClWIJEL .AlfD C'l'CS FREQUEICIES - COURTY SYS'l'DIS 

B!SE STATION IlOBILB PCRTABLB 

w./ax 'B./RX TX j w.- RX 
U>W~ BIGH-.BAND BIGH..BAND CTCS -WIDE AREA WIDE AREA WIllE AREA~ INFORMATION TX OPERATIONS OPERATIONS INFQRMATION FREQUENCY CTaS Freq. 

COUNTr REG COUNT!' ! CO. SEAT 1 Hz 

1 19 .ADAIR ~ GREENFIELD) 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 " " 3 5 ALLAMAKEE PiAIJKON) 37.24 155·010 155.535· 167.9 154.800 155 •. 700 192.8 II 

4 28 APPMlOOSE CENTERVILlE) 37.24 154.830 155.310 167.9 154.800 155.700 146.2 " 5 19 AUDUDON (AUDUBON) 37.12 154.845 155.520 146.2 154.800 155.700 127.3/192.8 " ,::: 6 .16 BENTON (VINTON) 37.14 155.190 155.610 192.8 154.890 155.685 167.9 " 7 10 BLACKHAI'IK (~lATERLOO) 37.12 155.070 155·580 167.9 154'.800 155.700 146.2 " 8 14 BOONE (BOONE) 31.14 155.010 155.535 167.9 154.110 155.790 146.2 " 9 10 :BREr.!ER (UAVERLY) 37.12 155.070 15~.580 167.9 154.800 155.700 146.2 " 10 11 BUCHANAN (INDEPENDENCE) 37.08 154.845 155.520 127.3 154.800 155.700 146.2 " 11 7 BUEliA VISTA (STORM LAKE) 31.20 154.725 155.250 16'{ .9 154.110 155.190 127.3 " 12 10 BUTLER (ALLISON) , 31.12 155.070 155.580 161.9 .154.800 155.700 146.2 " 13 7 CALHOUN ~ROCKl'1ELL CITY) 37·20 154.125 155.250 167.9 154.110 155.790 127.3 " 14 13 C1L~LL CARROLL) 37.24 155.190 155.610 192.8 154.800 155.700 127.3 " 15 19 CASS (ATLANTIC) 37.12 154.845 155.520 146.2 154.890 155.685 146.2 " Vol 16 24 CEDAR (TIPTON) 37.08 154.725 155.250 167.9 154.770 155.790 167.9 If 
Vol 17 4 CERRO GORDO (MASON CITY) 37.16 . 155.190 155.610 192.8 154.890 :1.55.685 127.3 \I , 

18 6 CHEROKEE. (CHEROKEE) 37.16 155.070 155.580 146'.2 154·710 155.790 127.3 It 
19 10 CHICKASAW (NEW HAMPTON) 37.12 155.010 155.580 167.9 154.800 155.700 146.2/167.9 " 20 27 CLARKE (OSCEOLA) 17.14 155.010 . 155.535 127.3 154.710 155.790 127.3 II' 

2i 2 CLAY (SPENCER) 37 .. 14 154.830 155.310 146.2 154.170 155.790 127.3/192.8 " " 22 5 CLAYTON ~ELKAlJER~ 37.24 155.010 155.535 167.9 154.800 155.700 192.8 " " 23 17 CLIN~N CLINTON 37.12 154.845 155.520 146.2 154.170 155.790 167.9 It " ·24 13 CRAwroRD (DENISON) 37.24 155.190 . 155.610 192~8 154.800 155.700 127~'3 " " 25 20 DALLAS (ADEL) 37.20 154.725 155.250, 192.8 154.770 155.790 146.2 " " 26 29 DAVIS (BLOOl4FIELD) . 37.20 155.010 155.535 146.2 154.800 155.700 167~9 " " 27 27 DECA'lVR (LEON) 37.14 155.010 155.535 127.3 154.770 155.790 127.3 ." " 28 12 DELAWARE (MANCHES'IER) 37.20 154.830 155·310 192.8' 154.800 155.700 12:1.3 " II 

29 30 . DES )!OINES (BURLINGTON~ 37.14 155.070 155.580 146.2 154.800 155.700 127.3 " " 30 2 DICKENSOrr (SPIRIT LAXE 37.14 154.830 155.310 146.2 154.770 155.790 192.8 " " 31 12 OOBUQUE (DUBUQUE) 37.20 154.830 155.310 192.8 '154.170 155.790 167.9 " " 32 2 E!·IJ.!ET (ES'l'ERV'ILLE) 37.14 154.830 155.310 146.2 154.770 155~790 192.8 
33 11 FAYE'l'I'E (~1EST UNION~ 37.08 154.845 155.520 127.3 154.800 155·700 146.2/192.8 .155.910 155.850 
34 4 FU>YD (CHARIJlS CITY' . 37.16 155.190 155.610 192.8 154.800 155.700 146.2/167.9 " " 35 9 FRANKLIN' (lW!FTON) 37.20 154.725 15~.250 127.3 154.890 155.685 ,127.3 tt " 

HO'l'Ba All Tx ADd Hx frequenoiell are 111 aegab.rt. (Ell) , 
*ThiB frequency (2 requ~red on occasion ) 18 nbjeot 
to 80me moditicati~n dep~nding upon IHPR planning. 

, 
, j 



Table 2-1 page 2 CHANNEL AND CTCS FREQUENCms: 

BASE STATION 

cmmTY REG COUNTY (CO. SEAT) 

36 18 
37 13 
38 10 
39 19 
40 8 
41 3 
42 9 
43 18 
44 30 
45 5 
46 8 
47 6 
48 24 
49 12 
50 23 
51 29 
52 24 

I 53 16 
VJ 54 29 
oj:>. 55 3 
I 56 31 

57 16 
58 25 
59 28 
60 1 
61 20 
62 29 
63 22 
64 15 
65 18 
66 4 
67 6 
68 28 
69 18 
70 25 
71 1 
72 1 
73 18 

\1 74 2 
75 6 
76 7 
77 21' 
78 18 
79 23 
80 27 

FRUiONT (SIDNEY) 
GREENE. (JEFFERSON) 
GRUllDY (GRUNDY CENTER) 
GUTlfiIE (GUTlffiIE CENTER) 
HAMILTON (HEBSTER CITY) 
HANCOCK (GARNER) 
HARDIN (ELDORA) 
HARRISON (LOGAN) 
HENRY (MT. PLEASANT) 
1l:0HARD (CimSCO) 
HUNBOLDT (DAKOTA CITY) 
IDA (IDA GROVE) 
IOHA (HARENGO) 
JACKSON (1.IAQUOKETA) 
JASPER (NEMTON) 
JEFFERSON (FAIRFIELD) 
JOlllmON (IO\U CITY) 
JONES (ANAlWSA) 
KEOKUK (SIGOURNEY) 
KOSSUTH (ALGONA) 
'LEE (FORT MADISON) 
LIIIN (CEDAR RAPIDS) 
LOUISA (vIAPELLO) 
LUCAS (CHARITON) 
LYON (ROCK RAPIDS) 
MADISON (I'lINTE;RSET) 
)urnASKA (OSKALOOSA) 
MARION (KNOXVILLE) 
MARSHALL (lftARSHALLTOWN) 
lULLS ( GLENI'100D) 
~IITCHELL (OSAGE) 
MONONA (mrAVlA) 
Z,IONROE (ALBIA) 
MONTGOIf;EIlY (RED OAK) 
loruSCATINE (MUSCATINE) 
O'DRIEN (PRn.:GHAR) 
OSCEOLA (SIBLEY) 
PAGE (CLARINDA) 
PALO ALTO (nlmETSBURG) 
PLYf,JOUTlI (LE MARS) 
POCAHONTAS (POCAHONTAS) 
POLK (DES )!OINES) 
POTTAl'lATTAlUE (COUNCIL BLUFFS) 
P(K-IESHlDC (l-lONTEZUIoIA) 
RINGGOLll(MT. AYR) 

TX/RX TX/RX 
LOH..J3AND HIGH-DAND 
OPERATIONS OPERATIONS 

37.24 
37.24 
37.12 
37.12 
37.08 
37.24 
37.20 
37.08 
37.14 
37.24 
37.08 
37.16 
37.08 
37.20 
37.12 
37.20 
37.08 
37.14 
37.20 
37.24 
37.12 
37.14 
37.24 
37 •. 24 
37.12 
37.20 
37.20 
37.08 
37.24 
37.24 
37.16 
37.16 
37.24 
37.24 
37.24 
37.12 
37.12 
37.24 
37.14 
37.16 
37.20 
3',.16 
37.08 
37.12 
37.14 

155.190 
155.190 
155.070 
154.845 
154.845 
155.010 
154.725 
154.830 
155.070 
155.010 
154.845 
155.070 
154.725 
154.830 
154.B45 
155.010 
154.725 
155.190 
155.010 
155.010 
155.190 
155.190 
154.830 
'154.830 
155.190 
154.725 
155.010 
155.190 

,154.830 
155.190 
155.190 
155.070 
154.830 
155.190 
154.830 
155.190 
155.190 
155.190 
154.830 
155.070 
154.725 
155.070 
154.839 
154.845 
155,,010 

NOTE, All 'l':1: aDd Bx frequenoie. are in megahertz {MHz} 

- - - - - - -

TX 
HIGH..J3AND CTCS 
INFORMATION FREQUENCY 

155.610 
155.610 
155.580 
155.520 
155.520 
155.535 
155.250 
155.310 
155.580 
155.535 
155.520 
155.580 
155.250 
155.310 
155.520 
155.535 
155.250 
155.610 
155.535 
155.535 
155.610 
155.610 
155.310 
155.310 
155.610 
155.250 
155.535 
155.610 
155.310 
155.,610 
155.610 
155.580 
155.310 
155. 619 
155.310 
155 •. 610 
155.610 
155.610 
155.310 
155.580 
155.250 
155.580 
155.310 
155,,520 
155.535 

-

Hz 

167.9 
192.8 
167.9 
146.2 
146.2 
127.3 
127.3 
167.9 
146.2 
167.9 
146.2 
146.2 
167.9 
192.8 
192.8 
146.2 
167.9 
192.8 
146.2: 
127.3 
127.3 
192.8 
127.3 
167.9 
127.3 
192.8 
146.2 
146.2 
146.2 
167.9 
192.8 
146.2 
167.9 
167.9 
127~3 
127.3 
127.3 
167.9 
146.2 
146.2 
167.9 
167'.9 
167.9 
192.8 
127.3 

- -

MOBILE 

TX RX 

WIDE AREA ~IIDE AREA. 
~lOBILE . ~IOBILE 

154.890 . 
154.800 
154.800 
154 •. 800 
154.890 
154.890 
154.890 
154.800 
154.800 
154.800 
154.890 
154.770 
154.890 
154.770 
154.770 
154.800 
154.890 
154.770 
154.800 
154.890 
154.800 
154.890 
154.800 
154.770 
154.770 
154.770 
154.800 
154 •. 770 
'154.770 
154.890 
154.&rJ 
154.800 
154.800 
154.890 
154.770 
154.770 
154.770 
154.890 
154.770 
154.770 
154.770 
154.770 
:.154.890. 
154.890 
154.770 

155.685 
155.700 
155.700 
155.700 
155.685 
155.685 
155.685 
155.700 
155.700 
155.700 
155.685 
155.790 
155.685 
155.790 
155.790 
155.700 
155.685 
155.790 
155.700 
155.685 
155.700 
155.685 
155.700 
155.790 
155.790 
155.790 
155.700 
155.790 
155.790 
155.685 
155.700 
155.700 
155.700 
155.685 
155.790 
155.790 . 
155.790 
155.685 
155.79° 
155.790 
155.790 
155.790 
155.685· 
155.685 
155.790 

vi IDE. AREA 
CTCS 
Hz . 

192.8 
192.8 
146.2 
192.8 
146.2 
127.3 
146•2 
146.2 
167.9 
167.9 
127.3 
127.3 
167.9/192•8 
161.9 
146.2 
167.9 
167.9 
167.9 
167.9 
127.3 
127.3/167.9 
167.9 
127.3/167.9 
127.3 
167.9 
146.2 ' 
146.2 
146.2 
146.2 
192.8 
167.9 
146.2 ' 
146.2 

,146•2 
127.3' 
127.3/167.9 
167.9 
127.3 
127.3[192•8 
146.2~ 

" 127.3 
146.2 
146.2/192.8 
~92.8 
127.3 

INFORMATION 
)iOBILE 

155.910 
" " 
" 
" 
" 
" 
" 
" 155.850 

155.910 

" 
" 
" 
" 
" 
" 
" 

PORTABLE 

TX 

1/ 

" 
" 
" 
" 
" 
" 155.970/156•03 

155.850 .. 
" " . 
" 
" 
" 
" .. " 

155.910 155.910 or 155.97/156, 
" 155.850, 
" 
" 
" 
" 
" II 

" 
" 
" 155.850 

155.910 
" 
" 
" 155.910 

" II 

" " 
" 
" 
" 
" 
" 

" 
" 
" 
" 
" 
" 
" .. .. 

155.970/156.03 
155.850 

" 
" 

." 
" 
" '. II' 

" 
" 
" 
" 
" 

- - - .. - - -,7';' 



-------------------
Table. 2-1 page 3 CHANNEL AND C'l'CS ~UDCIES 

. BASE STATION )IOBlLE. PmTABLE 
----

TX/fIX. 'JX./fIX. TX TX fIX. 

LOV1-BAND HIGH-BAND HIGH-BAND eTCS WIDE AREA 'WIDE AREA. WIDE AREA INFORJ.IATION 
OPERATIONS OPERATIONS INFORl·!ATION FREQUENCY MOBILE I.IOBILE crms Hz l!JOBILE TX 

COUNTY REG COUNTY (CO.SEAT) Hz 

81 7' SAC (SAC CITY) 37.20 154.725 155.250 167.9 154.770 155.790 127.3 1'.55.910 . 155.850 82 26 SCOTT (DAVENPORT) 37.16 155.070 155.580 127.3 154.770 155.790 167.9 " II 

83 18 SHELBY (HARLAn) 37.08 154.830 155.310 167.9 154.800 155.700 127.3 " " 84 1 SIOUX ~ORANGE CITY) 37.12 155.190 155.610 127.3 154.770 155.790 146•2/ 167.9 " 85 14 STORY :NEVADA) 37.14 155.010 155.535 167.9 '154.770 155.790 146.2 " 
V.J 

86 15 TANA (TOLEDO) 37.24 154.830 155.310 146.2 154.890 155.685 167.9/192.8 " 
VI 87 27 TAYLOR (BEDFORD) 37.14 155.010 155.535 127.3 154.890 155.685 127.3 " 
I 

88 27 UNION (CRESTon) 37.14 155.010 155.535 127.3 154.770 155.790 127.3 " 89 29 V AN DUREN (KEOSAUQUA) 37.20 155.010 155.535 146.2 154.800 155.700 167.9 " '90 29 vlAPELLO (OTTUf,i\-lA) 37.20 155.010 155.535 ' 146.2 154.800 155.700 ;67.9 " 91' 22 HARREN (nmIANOLA) 37.08 155.190 155.610 146.2 154.770 155.790 ,146.2 " 92 24 vlASHINGTON (1'1ASHINGTON) 37.08 154.725 155.250 167.9 154.800 155.700 167.9 " " 93 28 WAYNE (CORYDON) 37.24 154.830 155.310 167.9 154.770 155.790 127.3 .. .. 
94 8 ,WWSTER (l!'T. DODGE) 37.08 154.845 155.520 146.2 154.890 155.685 146.2 .. II 

95 3 III~AGO (FOREST CITY) 37.24 155.010 155.535 127.3 154.890 155.685 127.3 .. II' 

96 5 \'lINNESHIEK (DECORAH) 37.24 155.010' 155.535 167.9 .154.800 ":) 155.700 167.9 . .. II 

97 6 llOODBURY (SIOUX CITY) 37~16 155.070 155.580 146.2 :154.770 \, 155.790 127.3/146.2 .. " 98 4 ~lORTH (NORTHV1OOD) 37.16 155.190 155.610 192.8 154.890 155.685 127.3 II II. 

99 8 WRIGHT (CLARION) 37.08 154.845 155.520 146.2 154.890 155.685 127,,3 '.' It 

NO'l'Ea All TX and TX frequencies are in megahertz (KHZ) 
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TABLE 2-2 TACTICAL/INFOmfATION/ POINT-'1'O-POINT (TIP) CH.ANNELS 

BASE STATION RADIO SYSTE:M- EQUIPME:NT 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-ll'o-P·oint Channel 

(155.370 MHz) m~ be implemented on the same transmitter. 

Hardware Required -

Qty. Description 

Spe c. Ident. 

** 

1 OM High-band base transmitter, 100 watt, 

4- frequency capability. E-2 

1-

'1-

1-

1-

N-

High-band receivers: 

1- Tactical Channel F 

1- Information Channel (:Mobile transmit) F-l 
1- Information Chllnnel (Base Transmitter monitor)* F 

1- Point-To-Point Channel* F 

1- Portable (Transmit) Channel F-l 
Antenna i10wer (as required) T 

Antenna 

Antenna coupler, 4-port 

Control console modifications/additions 

Tactical mobile-transceivers (4-frequency) 

D-4 thru. D-7 

G 

U 

M 

Note: *These receivers will be tied 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 cl'itical in these receivers. 

** N represents an unknown quantity which will be completed fo~ each 

speoific a.~ncy. 

- 36 - () 
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TABLE 2-3 COMr~ CENTER EQUIPMENT LISTS 

Function - Provides the centralized. control for communication subsystems 
. plus ancillar,y' facilities for dispatcher personnel. 

Hardware Required -

1- TRACIS Terminal 

1- MUlti-channel audio recorder 

* N- Control oonsoles (items not oovered prev.) 

1- Telephone s.ystem 

1- Emergenqy power source 

1- Secure Room 

* N- Phone Patch 

* N- Voioe privacy base station unit (option) 

* N- Intrusion alarm panel 

1- Personal Portable batter,y charger 

(when high-ban4 portables a~ employed) 

N. Call Diverter (See Se~tion 2.2.6) 

- 37 -

Spec. Ident. 

N/A 
o 
u 

N/A 
R 

N/A 
x 
Ii 

y 

AC 



FIGURE 2-2 SYSTEf,1 CONFIGURATION LOW POPULATION COUNTIES 
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FIGURE 2-3 ANT'li!t>lNA CONFIGURATION 

COUNTY LOW -BAND ·OPERATIONS CHANNEL ., 
.AND HIGH-BAND CHANNEL GENERIC SYSTEM 

No.1 

. HB ANTENNA . 
(Dipole Distribution Determines 
.Whether Antenna Has Offset Or Omni 
Radiation Patt~rn 

SEE: SPEC IFICATION l' 

21 , GUY CABLES 

~ 2nd DIPOLE 
LOCATION FOR 
OFFSET PATl'ERN 

HP 
(OMNI config. 
shown) 

2nd DiPO.l~ 
() 

A/. LB -B.oth. 
omni Ra:d ~-----~.', Dipoles on 

- 39 -
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ANTENNA CONFIGURATION 
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(offset rad) 
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Table 2-4 COONTr COMMUNICATIONS sYSTEM ":' GENERIC TYPlil a. SPECIFIC AN'lENlfA INFOWTIOH 
* Orientation 

Co. No. ANTENNA TOWER '1'OWi:R R&D. CENTER R&D. CEN'l'ER ANT TYPE ANT TYPE ANT TYPE 
c!: FREQ LOCATION ANT ANT :BAsE HEIGHT HB #1 HB 112 or LB HB #1 HB#2 OENERIC 
REGION COUNTY (CO. SEAT) (NAME) LATI'IUllE LONGI'lU1lE )ISL FEETgew" 1NT LB ANT SPEC IllENT. SPEC IIlENT. SPEC lDENT. TYPE 

U n I 1 19 ADAIR ~ OREEI/FIELD} no change no Clhange no change 1375 95 105 75 D-S .D-4 ~ }!E fI\{ II or B 
2 27 . ADAMS CORNIIIO} " " " 1136 150* 160 130 " D-4 D-4a lIT-/SW " 
3 5 ALLAJ,:AXEE: ~WAIJKON) " " " 1035 133 143 110 " D-4 D-5a E " 4 28 APP~~OOSE CENTERVILLE) " " " 1008 91 100 70 " D-4 D-4a E/W " 
5 19 AUDUBON (AUDUBON) 2mi. NNE 41 44 20 94 55 30 1450 100* 11'0 80 " D-4 D-4a SE/m, " 
6 16 

Audubon 
BENTON (VINTON) no chaz1ae no chang& no ohange 840 105 115 85 D-8aS D-5S D-5a sw " 

7 10 BLACKHAliK (tIATERLOO) " " " 870 160 liT 170 140 D-8 D-4 D-4a SW/!;E ' 4A. 
8 14 BOONE (BOONE) " " " 1140 90 100 70 D-8 D-4 D-4a 1M/BE U or:B 
9 10 lIREl,~R (WAVERLY) " " " 940 169 170 140 D-8a SE D-5E :SE D-5a SI- " 10 11 :BUCHANAN (INDEPENDENCE) " " " 950 150 160 130 D-8 D-4 D-4a N/S " 11 7 BUENA VISTA (STO~ LAKE) II " II 1487 100 110 80 D-8a liE D-5NE D-5a lIE " 

12 10 :BUTLER (ALLISON) " " " 1040 80* 90 60 D-8 D-4 D-5b N/S " 13 7 CALHOUN ~ROCKWELL CITY) .... " .. 1232 90 100 70 " .D-4 D-5b SHINE " 
14 13 CARROLL CARROLL) .. .. .. 1290 150* 160 140 .. D-4 D-5b NiI/SE " 
15 19 CABS (ATLANTIC) II .. " 1209 265'rl'H 160 130 D-8a SE D-4aSE D-4a SE " 16 24 CEDAR (TIPTON) .. " It II 849 152T':m 90 60 D-8 D-4a D-4a W/SE " 
17 4 CERRO GORDO (MASON CITr) .. II " 1183 160 170 140 II D-4 D-5b l.'W/SB 2C or D.-, 
18 6 CHEROKEE (CHEROKEE) II .. " 1350 12()1t 130 100 .. D-4 D-5b SW/IlE lA or B-
19;: 10 CHICKASAW (NEW !WIProN) .. II " 1180 130* 140 110 " D-4 D-5b swiNE ." 

t 
20 27 CLARKE (OSCEOlJ.). .. " t' 1139 140 90 60 " D-4a D-4a 1M/sE .. 
21 2 CLAY (SPENCER) .. " If 1335 125* 135 105 If D-4 D-5b S%NE If 

22 5 CLAYTON ~ELKADER~ .. " .. 1180 140 150 120 .. D-4 D-5b NS " I 2) 17 CLINTON CLINTON .. " If 750 300* 310 280 D-8aW D-5W D-5a t/ 2C or D 
24 13 CRAWR>RD (DENISON) 1 mi. If ot 42 00 50 95 20 20 1400 100· 110 80 D-8 D-4 D-5b IM/SE U or B 

Denison 
D-5b NW/sE 

J 

25 20 DALLAS (ADEL) no change no ohange no clUmge . 935 125WT 135 105 D-9 D-4 " 
26 29 DAVIS (:BLOOMFIELD) II " " 850 120 130 100 ;t)-8 D-4 D-5b sW/l1E " 
27 27 DECATOR (LEON) " " .. 1124 155WT 110 80 D-9 D-4a D-4a SXNE " 
28 12 DELAWARE (11M/CHESTER) .. .. " 970 188 198 168 D-8 l!-4. D-5b N S " 
29 )0 DES ~:OIlIES (:BURLINGTON~ .. " .. 702 118W'1' 130 100 D-9 i>-4 D-4a SII/llE 2C or D 
30 2 DICKENSON (SPIRIT LAKE " " " 1450 100* 110 80 D-8 D-4 D-5b 1s1.'E U or B 
31 12 llUllUQUE (DUllUQUE) 2 mi. E 42 27 15 90 49 20 1095 100* 110 80 " D-'; D-5b N S 4A 

of Peosta 
32 2 Ef,!J!ET (ESTERVILLE) no change no ohange no change 1320 150 140 120 D-8aE D-5b E D-5b E lA or B 
33 11 FAYE'l"l'E (liEST UNION~ " " " 1188 148WT 158 128 D-8aS D-5S D-5b S " 
34 4 FLOYD (CHARLES CITY " " " 1026 150WT 160 130 D-8 D-4 D-4a swiNE II' 

35 9 FR.lNKLIN (HAMPl'ON) " " " 1145 130 140 110 D-8 D-4 D-5b SWiNE " 
** An~enna Orientation - On the tower side-mount antennas on HB#2, the gain maximizes bi-direotional1y with reapeot Legenda 'rl'H • Tower Too lIigb. 

to the tower upex direotion. The direotions (oompaa.) indicated are thoae oorro.ponding to the bi-directionally. NT • Water TOller 
On exiating towers, this'impliea .e1eoting the apex oloaeet to that whioh will give the desired direotivity. On * New Tower Required 
new towera, the apeua 'ahould be optional1;y aligned before the tower b .. e ia thed. 'lbe direotion Uflq ira. the 
antel!lW> (lIini.ana gain direction) ahould be that to the oloBed county boundarJ or corner dependil:lg whether tile bi-
clireotionality ia .-S, E-¥ or diagonal (SW-liE, N!I-~\' 

I; () 

- - - - - - - - - - - - - - - - - .. 
o 

L. 
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Table 2-4 

Co. Ho. ANTENNA TOilER TOilER RAn. CENTER RAn. CEN'l!lR ANT TYPE ' ANT TYPE ANT 'f'iFE 
&:.Fl!EQ LOC.fl'ION ANT ANT llASE HEIGHT lIB #1 lIB #2 or Ll3 lIB #1 lIB #2 GEllER1C 
REGION COUN'f'i (CO. SEAT r 'NAlolE) LATITUDE '. LONGI'lUDE ~!SL FEET new- ANT Ll3 ANT sPl!:c IDENT SPEC IDE!IT SPEC Im!'l' TYPE 
36 32 FREMONT (SIDllEY) no chanV< :'0 change no ohange 1125 80 90 60 D-8 D-4 D-4a, S'II/NElA or D 
37 13 GREElIE ~ JEFFERSON) " " " 1165 125 90 60 D-8 D-4 D-4a swINE " 
38 10 GRUNDY GRUlIDY CEIlTER) " " " 978 120* 130 100 " D-4 ~S%tlE " 
39 19 GUTIIRIE (GUTHRIE CENTEIi) " " " 1200 93 103 73 " D-4 .~NS " 
40 6 HA1<!ILTOII (WEBSTER CI'f'i) " !,It " :l085 120 130 100 D-8a SE: D-5 SE: D-5b SE " 41 3 HANCOCK (GARNER) " " " 1230 95 105 75 D-8~ W D-5W D-,)b W " 42 9 HARDIN (ELDORA) JiBr st US 42 23 00 93 14 45 1100 80* 90 60 D-8 D-4 D-4a IM/SE " 

HARRISON (LOGAN) 
65 &: IA67 

D-4a WiSE 43 16 no change no change no cbange 1000 170WT 180 150 ~ D-4 I! 

44 30 HENRY (~\T. PLEASANT) " " '" 718 120* 130 100 D.,,8 :. D-4 D-4a W /SE: II 

45 5 UOWARD (CRESCO) " " " 1280 120 130 100 D-8aW D-5W D-5bll II 

46 6 lRlMBOLDT (DAKOTA CITY) II " " 1097 80 90 60 D-8 D-4 D-4a E~ II 

47 6 IDA. (IDA GROVE) Ida Greve 42 22 20 95 28 50 1445 80* 90 60 D-8 D-4 D-4a WiSE " 48 24 IOWA' (}!AllENGO) no change no change no change 800 150* 160 130 ll.;.aaS D-5 S D-5b S " 4~ 12 JACKS011 (MAQUOKE;TA) " II " 740 137 WT 147 127 ~ 1l-4 D-4a I'M/SE· !' 
50 23 JASPER (NEWTON) " " !I 946 147 WT 90 70 D-6I D-4 D-4a E-I'I tl 

5~ 29 JEFFERSOIi (FAIRFIELD) " " " 776 100 110 80 D-<l D-4 1l-4a E~ " 
52 24 JOmISON. (IO\1A CITY) " " II 660 190 200 170 D-8 D-4 D-4a SH/NE 2C or D ..j::>. 

.5,3 16 .JO:IES (AlIAJ.:OSA) " " " 900 110.WT 120 90 D-8A E D-5E D-5b E lA OJ:' B ~ 

54 29 KEO!'-'UK (SIGOURlIEY) II " " 795 ~25 135 105 ll...8 D-4 D-4all~ I! 

55 3 KOSSUTH (ALGONA) " " " 1219 250* 260 230 D-8 D- D-5alI " 5~ 3~ LEE (FORT ~iADISON) 2.5 mi NE 40 39 )0 91 18 00 722 150* 160 130 D-8 D-4 D.-4a &.I /IIE " ~. Madison 
57 16 Lllm (CEDAR RAPIDS) no change no ohange no) change 925 120WT 130 100 D-8a NE ll-5 ~ D-.5b lIE 4A 
59 25 LOUISA (WAPELLO) 6.5 miNW 4113 20 91 17 4Q 770 100* 110 80 n-8 D-4 .n..4a IM/SE:u, or II '" 

IDCAS (C1IARITON) 
Wapello 

~sYI/NE 59 26 no change no change no change 1000 l~.5 TTl{ 90 60 D-8 D-4a " 60 1 LYON (ROCK RAPIDS) ~ " " 1350 145 155 125 D-8 D-4 Jl-4il. tM I.SE It 
61 20 MADISON ~WINTEliSE:T~ n " " 1125 120* .130 100 D-8 D-4 IJ.,4aS'oqllE " 62 29 If.AllASKA OSKALOOSA " " " 620 90* 100 70 D-8 D-4 ):h4a. swiNE " 63 22 1f.AiuAJI (IQ/OXVILIE) .. " " 900 160 'rrII 90 60 D.,,!j D-4 J>-4a E-!-I " 64 15 MARSHALL (IWlSHALLTOWH) " " " 938 148 156 126 D-8 D-4 IJ,.4a N-8 2C IIr D 
65 32 MILLS (GRENilOOD~ !I " " 1125 120* 139 100 ]!.....8a E D-5E D-5bZ L., c;l~ jj 
66 4 MITCHELL (OSAGE t! " " 11~5 170 'l"r!l 110 60 D-8aN ll-5H Jt-.5l> E: It 

67 P Jl)NQN~ (ONAWA) Tu.ri:JJ/ 42 ()3 00 95 57 ?O 13511 100* 110 60 D-8 :p..4 D-4a ~t1/S~] 'I 

pe 26 )!()NROE (ALBU) q":jr N/C ~/C 95.0 75 65 55 D-8 ~ D",4a IM/::ii:: II 
ii9 32 IIlHTaoJIERY (RED Op:) " " II 1)40 113 'l'rH 90 60 D-8 J>-4a ~~~ 

70 25 )lJSC1TIHE (~SCATlIIZ) " .. .. 700 lOQ 1~0 60 ~ D-4- n..4aSW/IW2C or D 
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Table 204 page 3 

Co. No. ANTENNA TOWER TOWER RAll. CENTER RAll. CEN'IER ANT TYPE ANT TIPE ANT TYPE 
&: FRE~. IDeATION ANT ANT BASE HEIGHT HB #1 JIB #2 or LB JIB #1 HB#2 GENERIC 
REGION COUNTY {CO. SEAT l NAME LlTI'lUIIE LONGI'lUIIE MSL ,FEET nev ANT LB ANT. SPEC IDENT SPEC IlENT SPEC lDENT TYPE 

11 1 O'BRIEN ~PRn:GH.AR) no ohange no change no change 1500 85 95 65 D-8 D-4 D-4a N....s lA or B 
12 1 OSCEOLA SIBLEY) .. " " 1525 108 118 88 D-8 D-4 D-4a ml/NE " 
73 32 PAGE (CLARINSA) " " " 1050 115* 165 155 D-8a Ii D-5 W. Ii-5a W " 
14 2 PALO ALTO (E~ll>!ETSBURG) .. " " '1250 90 100 10 D-8 D-4 D-4a lM/SE " 
15 6 PLYMOUTH (I.E !,IARS) " " " 1331 130 140 110 D-8 D-4 D-4a lntl.sE If 

16 1 POCAHONTAS (POCAHONTA."l) " " " 1232 15 85 55' D-8 D-4 D-4a IM/SE .. 
11 21 POIX (DES ~!OlNES) " " " 950 131WT 141 111 D-9 D-4 D-4a E4I 3A 
18 18 POTAWATOMIE (COUNCIL BWFFS) " " " 1250 joolt 310 280 D-8a HE D-5 HE D-5a NE 3A 
19 23 POh'ESHIElC (~:ONTEZ\JMA) " .. " 990 83 '93 63 D-8a. H D-5H D-5a II 1& or B 
80 21 RINGGOLD (MOUlIT AYR) " " " 1235 8Q1t 90 60 D-8 D04 D-4a SH/NE " 
81 1 SAC (SAC CITY) If " .. 1215 13Q1t 140 110 D-8 D-4 D-4a In-/lsE " 
82 26 SCOTT (DAVENPORT) Hear 41 38 30 903440 153 10Qlt 110 80 D-8 D-4 D-4a E4/ 3A 

Eldridge 
D-4a 1M/SE 1.1\ or 11 83 18 SHELBY (F.ARLAN) no change no change no change 1250 2001t 210 180 D-8 D-4 

84 1 ' SIOUX ~ORA!IGE CITY) " .. " 1315 15Q1t 160 130 D-8a 1111 D-5 HW D-5a 1M " 
~ 85 14 STORY IIEVADA) " .. " 950 95 105 15 D-9 D-4 D-4a EooW 21 or B 

'" 86 15 TAM! (TOLEDO) .. " " 1008 i20 130 100 D-8 D-4 D-4a E4I 1& or B 
81 21 TAYLOR (BEDFORD) II II .. 1100 200'" 210 180 D-9 D-4 ~E-W .. 
88 21 UNION (CREST011) II " If 1350 80 '90 60 D-9a.E D-5 E D-4a E " , 89 29 VAN BUREN (KEOSAUQUA) " " If 641) 1501t 160 130 D-9 D-4 D-4a E4I " 
90 29 WAPELLO (OTTU¥.WA) " .. " 100 185 195 165 D-8 D-4 D-4a SWl.llE 2C or D 
91 22 WARRE!{ (INDIANOLA) .. . " .. 961 90 100 10 D-8 D-4 D-4a Ntil.SE lA or B 
92 24 WASHIIIGTON (WASHINGTON) " " If 160 110. 120 90 D-8 D-4 D-4a NtiI.SE " 
93 28 WAYNE (CORYDON) .. .. " 1093 115WT 125 95 D-8 D-4 D-4a SWI.UE" 
94 8 WEBSTER (~~RT DODGE) .. .. .. 1113 200* 210 180 D-9 D-4 J:;..4a lTri/SE 2C OP D 
95 3 WINNEBAGO (FOREST CITY) " .. " 1245 15Q1t 160 130 D-8a. H D-5 D-5a E-W U or B 
96 5 WINNESlIIEK (DECORAH) If .. .. 1050 165 115 145 D-8 .D-4 D-4a !/-s II 

91 6 WOODBURYASIOUX CITY) Horth 42 32 31 9623 36 1420 200* 190 160 D-8a BE Jl-!ja SE D-5a SE 3A 
Water To» 

98 4 WOllTll (NOllTllWOOD) no change no ohange no OhIInge 1115 12Q1t 130 100 D-8a.B D-5 B D-4a S ~ 1& or B 
99 8 WRIGHT (CLARIOII) " .. " 1113 148'l'l'H 90 60 D-8 D-4a D-4a NW SE .. ' 

- - - - - - - - - - - - - - - - -
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FIGURE 2-4 .ANTENNA .CONFIGURATION 
.."' .... 

COUNTY HB OPERATIONS CHANNEL .AND. , 

TACTICAL OHANNEL GENERIC SYSTEMS 
! f No. 1 High-Band 

t
CDiPole 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 

No. 1 HB _ 
" C Omni config 
shown) 

North 

Orientation 
Referenced to 
Compass Direction 

Tower Base and Antenna 
ConfigUration 
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TABLE 2-5 COUNTYooWlDE LOW-BA.'lDOPERATIOl{S CHANNEL RADIO SlffiSYSTEM 

FWiction - Provides county~ide base-to-mobile/mobile-to-base operations 

communications from a centralized dispatch point. 

Frequencies are assigned in .accord with Table 2~1 to minimize 

interference between stations. 

Hardware Required -

1- Low-band base transmitter recrystalled or 
new channel added. 

1- Low-ba:J.d base receivel:' recrystallEld or new 
receiver added. Tone decode is added. 

** N- nobile units modified for new frequency and 
CTaS tone encode generator added. 

x- l·Iodifications to antenna, tower, emergency 
power, remote control (s) as required. 

As required 

Spec. Ident. 

See Table l!.:.l 
Freg. plan 

See Table 2-:1 
Freg. plan 

See Table 2-1 
Freg. plan 

Antenna 
D-8 thru. D-9 

** To be comple!Ged by each specific agency to equip operational mobile 
vehicles of officers. 

TABLE 2-6 HIGH-BAND OPERATIONS CHANNEL RADIO SUBSY'I!IlJM 

Function - Provides county~ide base-to-mobile/mobile-to-base operations 

communications from a centralized dispatch point. FrequeDcies 

are assigned to minimize lnterference between stations as we!J. 

as tone codes to reduce nuisance interference in the control 
consoles. 

Hardware Required _ 
~po¢. :tetent. 

1- High-band tl'atlsmi tter (county operation frequency) E-l 

1- Notch filter (max attenuation on Tactical/ 
Point~o-Po;nt receive frequencies) H 

1- Supplementary Notch filter (max attenuation 
on the Information and portable transmission frequency I 

1- Antenna D-4 thru D-7 
High-band receiver (county operation frequency) F-l 

1- .Tower (if existing tower inadequate) T 

1- Control console modifications/additions U 

** W- Personal portable 5- Q 

Note: A qty (1) notch filter spec J is required for insertion in the 

Tactical/Information/Point~o-Point Channel transmission line per 

Figure 2-~ to attenuate the Operations Channel tranr;rmitter n~ise. 
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TAB.LE.2-7 COMBINED COUNTY/CITY (20 to 50k pop) SYSTEM HARDl'lARE 

RadiQ Subs"ytem Hardware 

1- LB or HE county-wide Operations Channel 
system 

1- HE county-wide Tacticaljrnfo!Point-To-Point 
system 

1- UHF' Operat ions Channel system for 
county seat PD "'Then population> 20 K 

Reference 

Either Table 
2-5 or 2-6 

Table 2·-2 

Table 2--11 
& Table 2 .... 10 

** To be completed for each specific agency to equip comm and 
personnel. 

Communication Center Hardware Re~ired 

1-

1-

01"2-

1-

1-

1-

or 2-

N-

N-
1-

TRACIS Terminal 

Multi-channel Audio Receiver 

Control consoles (See Table 2-8) 

Telephone System (one instrument per control console) 

Emergency Power Source 

Secure Room 

Phone Patch (one per control console) 

Voice Privacy Unit (Optional) 

Intrusion Alarm Panel 

Person~l ~ortable batter,y ch~rger 

- 45'-

~pec. 'Ident. 

o 
U 

R 

N/A 

x 
vI 

V 

I) 



No. 3 UHF 
Rad Cm-

I 

FIGURE 2-5 ANTENNA CONFIGURATION 

No. 1 UHF 
COMBINED COUNTY liB & 

CITY UHF SYSTEM 

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

No.2 UHF 

No. 1 High-Band 
(Support spaced approx. 
18" from tower-typ No.2) 

Rad Center 

Guy Cables 

No. 2 High-J3and 
--Rad Center 

NOTE: Low-Band Antenna 
will looate in 
this position 

North 

r 

High-Band 
No. 1 & 2 

Tower Base and Antenna 
Configuration 
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'I -------------------
FIGURE 2-6 COMMUNICATION SYSTEftl FUNCTIONS 

Mobile HB 
TAC Radio COUNTIES WITH CITY POPULATION >20,000 <50,000 

OPS 

High - Band 
System 

TACTICAL 
INFO , p.-P 

COUNTY 
COll1M:UNICATION 

CENTER 

OPS 

UHF 

Il'x 

MUNICIPAL 
COII1M~"ICATION 

CI~TER 

UHF 

Rx 

/ 
.... It 

~\. 
' .. 

TRACIS CAPABILITIES:. CAPABILITIES: 

TERMINAL .. ( 1 ) Multiline Recorder 
. (2) Phone Patch 

---"" (3) Cpntrol Console 

Admin. ~~ (4) Emerg. Tele 
Line.. . 

Incoming \:( . . ./ 
Emergency I ...... ~~"" . ...----/ 
Lines on Rotary . fRot - May 0; Maynot 
"911" (Non Metro) ~ Line Be Co-Located 

Outgoing IHPR 
Emergency 
Telephone 

(1) Multiline Recorder 

!2) Phone Patch 
3) Control Console 
4) Emerg. Tele 

- -~ . ..,~ .... 

\\-7 INFO 

Y 
r---T - I 

I UHF I URF I 
I 
I TxIRxI 
L_~ __ -.l 

/ 
/ 

/ 

/ 

Implementation 
If INFO load 
merits Extra 
Channel 

UHF Radio & 
TACTICAL Radio 

...... --~ TRACIS 

Incoming 
])nergency 
Lines on Rotary 
"911 11 (Metro Only) 
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FIGURE 2-1 COOiUNICAmIONS SYSTEMS FUNCTIONS 

VEF SYST~S 

OPS TAC 
WIDE~ INFO 
ltIONITOR p..p 

~~I"=L=E-S"-"-, 
TAC 
INFO 
WIDE-AREA 
OPS 

COUNTY 
COMMUNICATION 

CENTER 

TRACIS CAPABILITIES: 

(1) Multiline Recorder 
(2) Phone Patch 

/,).. ~3) Control.Console 

Emergency \ ~> 
Lines "911" ~,,/ 

COUNTIES WITH CITY POPULATION > 50,000 

1Tx 

MUNICIPAL 
CC{IlMUNICATION 
CENTER 

.. .... CAPABILITIES: 
HOT LINE 

. or 
Unlisted NO •. 

MOBILES 

UHF & liB TAC 

ms Center 

~---.l~ TllCIS 

- - - __________ __ "_ . ___ i 

___ ,_,..4 



-------------------
TABLE 2~ COMM CEH'1'ER IHFOBMA'l'ION DETAIL 

;() 

COMM CTR. 
REQUIRED NUMBER RADIO n·IERGENCY limING REQUIRED . 

OF DISPATCH. REQUEST j OPERATORS LOCATION co~m CENTER DISPATCH 
COUNTY. DESIGNATION . OPERATIONS INFQID·:A.TIONS POSITIONS TELEPHONE COltBINED PEAlC DAILY STAFF 
FREQ.AREA COUNTY - CITY ClWmELS CP.ANNELS # LINES # RADIO/TELE 'l'ELJii SHIFT STAFF TOTAL .. 

1 19 ADAIR 1 : 1 1 2 1 1 3 5 
2 27 ADAMS 1 1 1 2 1 1 3 5 
3 5 ALWtAKEE 1 1 1 3 1 1 3 5 
4 28 APPANOOSE 1 1 1 '3 1 1 3 5 
5 19 AUDUBON 1 1 1 2 1 1 3 5' 
6 16 BENTON 1 1 2 3 2 2 5 7 
7 10 :BLACKlL'i1'lK 1 1 2 4 2 2 5 7 
7 10 I'lA'l'ERLOO 2 2 4 10 3 J ~ 8 12 

7 10 . CEDAR FALLS 1 1 5 1 1 2 5 7 
8 ·14 BOONE i l, 2 3 2 2 5 7 
9 10 :BREMER 1 1 2 3 2 2 5 7 

10 11. BUCHANAN 1 1 2 3 2 2 5 7 
11 7 BUENA VISTA 1 1 2 3 2 2 4 6 

~ 
12 10 BUTlER 1 1 2 : 2 2 4 6 
13 1 CALlioUN 1 1 1 .. :J: 1 3 5 

; I 14 13 CARROLL 1 1 2 . 2 2 5 7 
15 19 CAgS 1 t 2 3 2 2 4 ·6 
16 24 CEDAR 1 1 2 3 2 2 4 6 
17 4 CERROGORD04lASON CITY 2 1 3 7 2 1 3 7 10 
18 6 CHEROKEE 1 1 2 .3 2 2 A () -"T-- • 

;1.9 10 CHICKASAW 1 1 1 3 1 1 ~ 5 
20 27 CLARKE ~ 1 1 2 1 1 3 5 
21 2 CUy l, 1 2 3 2 2 4 6 
22 5 CLAYTON. ] 1 2 3 2 2 '4 6 
23 .17 CLINTON-CLINTON 2 1 3 7 2 1 3 8 12 
24 13 CM1'/FORD 1 1 2 3 2 2 4 6 
25 20 DALl-AS 1 1 2 3 '12 2 5 7 
26 29 DAVIs 1 i 1 2 1 1 3 5 
27 27 DI!lOATUR 1 1· 1 2 l 1 3 5 
28 12 D)ilLA\'IARE 1 1 2 . 3 g. 2 4 6 
29 30 DES MOlNES..BURLDlGTON 2 i ~ 7 ~ 1 3 7 10 
30 2 D;t:CKINS9N 1 1 1 3 1 1 3 5 
31 12 ])UBl)QUE QO. 1 1 2 4 2 2 5 7 

.,\.J----~~ 

(,;;.,'" , 
31 12 :xx,r:aUQUE.CITY 2 1 4 :1.1 3 1 4 1 12 ,.~ ..... ~ ........ 

32 2 11!f·n·IET i 1 1 3 1 1 3 5 
33 11 FAYE'l'l'E ~ i 2 '":c;~--::::: 4 2 2 5 7 



Table 2-8 page :2 

COMM CTa REQUIRED NUMBER RADIO !lAfmniG . mlQU1Bfm 
LOCATION cor-1M CEN'l'ER OF DISPATCH EMERGENCY QPERATORS " DISPATcH 
COUNTY DESIGNATION OPERATIONS INFORMATIONPOSrTIONS TELEPHONE COMBINED PEAK DAIL"! STAFF 
FREQ AREA COUNTY - CITX' CHAllNELS CHANNELS # LIUES # RADIOLTELE TEIESHIF'l' STAFF TOTAL ' 
3~ 4 FLOYD 1 i 2 3 2 2 4 6 
35 9 FRANKLIN' 1 1 1 3 1 1 3 5 
36 18 FREMONT l' 1 1 2 1 1 3 5 
31 13 GREENE 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 HA1~iLTON 1 1 2 3 2 2 4 6 
41 3 HANCOCK 1 1 1 3 1 1 3 5 
42 9 HARDlli 1 1 2 3 2 2 4 6 
43 18 HARRISON 1 1 2' 3 2 2 4 6 
44 J30 HEURY 1 1 2 3 2 2 4 6 
45 5 HOl'lf •. 1U) 1 1 1 3 1 1 3 5 
46 8 nmmoLD'l' l 1 1 3 1 '1 3 5 
47 6 IDA 1 1 1 2 1 1 3 5 
48 24 ImlA 1 1 2 3 2 2 4 6 

V1 49 12 JACKSON 1 1 2 3 2 2 4 6 0 50 23 JAsPER, 1 1 2 4 2 2 5 7 
I 51 29 'JEFFERSON '1 1 2 3 2 2 4 6 

52 24 JOHNSON . 1 1 2 3 2 2 5 6 \1 
52, 24 ImlA CITr 1 1 3 6 2 1 3 6 9 " { 53·16 JONES 1 1 2 3 2 2 4 6 II 

54 29 KEOKUK' 1 1 1 3 1 1 3 5 It 
55 3 KOSSUTH 1 1 2 3 2 2 -4 6 'I 

56 31 LEE 1 :r 2 5 2 2 6 9 .... .~ TT1.nt' , . .. .. .... " " ." - __ . ____________ -=..:._-c...:::" 
;)1 "'u lJ.I.'lut .-':i '" ~ !t ~. -,-- 'J 

' '" 
51 16 ' CEDAR RAPIDS 3 . 2 5 15 4: 2' 7 14 2j 
51 16 UAIlIOll 1 1 3 2 2 4 
58 25 LOUISA ,1 1 1 2 T 1 3 5 
59 28 IDCAS 1 1 2 3 2 2 4 6 
60 1 LYON 1 1 1 3 1 1 3 5 
61 20 J.lADISON 1 1 1 3 1 1 3 5 
62 29 ~1AHASXA 1 1 2 3 2 2 5 7 
63 22 J.!ARICN 1 1 2 3 2 2 5 7 

. 64 15 f.1ARS~.!ARSHALloTO'·1N 2 1 '2. 5 2 2 6 9 
65 18 f.lILLS 1 '1 2 3 2 2 5 7 
66 4 MITCIIELL 1 1 2 3 2 2 5 7 
61 6 MONONA 1 i 2 3 2 2 4 6 

- - - - - - - - -. - - - - - - .. - - -



-------------------
Table'2~ page 3 

em-1M eTR REQUIRED NUMBER RADIO MANNINO REQUlREP 

LOCATION OO}'lM CENTER,' OF DISPATCH Ef.lBRGENCY OPERATORS DISPATCH 
'COUNTY DESIGNATION OPERATIONS INFORMATION POSITIONS TELEPEONECOMBlNED - PEAK DAILY STAFF 
FREQ AREA CounTY - CITY CHANNELS CHANNELS # LIllES # RADIOL'IBLE 'IBLE SHIP!' STAFF TOTAL . 

68 28 MONROE 1 1 2 3 2 2 5 7 
69 18 ltONTGQ}.IERY : 1 1 1 2 1 1 .3 5 
70 25 ' r,ruscATI~-N!JSCATINE 2 1 2 4 2 ~ .' 5, .7 
'11 1 'O'BRIEN 1 1 2 3 2 2 4." 6 
72 1 OSCEOLA 1 1 1 2 1 1 3 5 
73 18 PAGE 1 1 2 3 2 2 4 6 
74 2 PALO ALTO 1 1 1 3 1 1 .3 5 
75 6 PLY1-IOUTiI 1 1 2 3 2 2 4 6 
76 7 POCAHONTAS 1 1 1 3 1 ·1 3 5 
17 21 POLK' 1 1 2 5 2 2 6 9 

DES 140INES 4 4 5 18 5 3 8 18 '26 
W. DES MOINES (ll RTS. 

CLIVE, URBANDALE) 1 1 2 6 2 1 3 6 '9 
78 18 POTTA\~ATTlIlUE 1 1 2 4, 2 2 5 7 

COUNCIL BLUFFS 2 1 3 9 3 1 4 9 13 
79 23 PDrlESHIEK 1 1 2 .3 2 2 4 6 
80 27 RINGGOLD 1 1 1 2 1 '1 3 5 
81 7 SAC 1 1 2 3 2 2 4 6 
82 26 SCOTT 1 1 2 3 ~ ~ 1~ 7 VI 82, 26 DAVENPORT ·2 2 4 12 2 17 .... 
82' 26 l3ETTEI~DORF "1 2 5 2 2 4 6 
83 18 SEELBY 1 1 2 3 2 2 4 6 
84 1 SIOUX 1 1 2 4 2 2 5 7 
85 14 STORY, 1 1 2 3 2 2 5 7 

14 AblES 1 2 6 2 1 3 6. 9. 
86 15' TAMA 1 1 2 3 2 2 4 6 
87 27 TAYLOR 1 1 1 2 1 1 ;3 5 
88 27 UUION. 1 1 1 3 1 1 .3 5 
89 29 VAN BUREN, 1 1 1 2 1 1 3 5 
90 29 \'/APELLO-OT'lUMI'/A 2 1 2 4 2 2 5 7 
91 22 'r/~I , 1 1 2 4 2 2 4 6 
92 24 ' WASHINGTON 1 1 2 3 2 2 4 6 
93 28 \'IAYUE 1 1 1 2 1 1 3 5 

8 \'!EBSTER-FORT DODGE 2 1 2 6 2 1 3 6 9 94 
95 3 lmr.iEBAGO 1 1 1 3, 1, I 3 5 
96 5 WIlmESHIEK . 1 J. 2 3. 2 2 5 7 
97 6 WOODBURY, 1 1 2 .3 2 2 4 6 

6 SIOUX CITY 2 '. 2 3 11 
~ ~ ~' 11 16 

98 4 tlORTH 1 1 1 2 3 5 
·99 8 WRIGliT 1 1 2 l. 2 2 4 6 



TjBLE .2-9 UHF ~UENCY / CTCS PLAll 

BASE STATION FREQUENCY 
TRANSMIT RECEIVE 

460.025 465.025 
460.050 465.050 

460.075 465.075 

460.100 465.100 
460.125 465.125 
460.150 465.150 

460.175 465 .. 175 
460.200 465.200 
460.225 465.225 

460.250 465.250 
460.275 465.215 
460.300 465.300 
460.325 465.325 
460.350 460.350 
460.375 465.315 

460.400 465.400 

460.425 465.425 
460.450 465.430 

460.475 465'.415 
460.500 465.500 

NO!m3: 

KHz 
CITY NAME (TONE CODE - Hz) 

[Des Moines (203.5) J, [Waterloo (141.3)J 
Council Bluffs (C), Iowa City (B), 

[Waterloo .(141.3)J 
Burlington (B), Sioux City (B}, 
West Des Moines (203.5) 
Iowa City (B), Omaha (A), [Waterloo (141.3)J 
[Davenport (156.1)J, Fort Dodge (B) 
[Davenport (156.7)J, [Des ~loines (203.5)J, 
[Omaha (A)J 
Cedar Rapids, (D), Muscatine (A), Sioux City (B) 
Ames (C), Clinton (B) 

Cedar Falls (141.3), [Des Moines (203.5)J, 
[Omaha (A)] 
Cedar Rapids (D) 

AIlkeny (203.5), [Omaha (A) J 
Cedar Rapids (D), Sioux City (B) 

[Carter Lake (C)J, Council Bluffs (C), Marshalltown (B) 
[DeS Moines (203.5)J* 
Bettendorf (156.8), Dubuque (D), [Mason City (B)J** 
[Omaha (A)J, [Ottumwa (101.2)J 
Cedar Rapids, (D), Council Bluffs (C), Sioux City (B) 
[Des Moines (203.5)J, [Ottumwa (101.2)J 
[Qnaha (A)J 

Dubuque (D), [Urbandale (203.5)], West Des Moines 
West Des Hoines (203.5) 
Cedar Rapidn./Marion (D) 

[DeS Moines (203.5)J. [Omaha (A)] 

(1) Frequencies in use are shown in brackets, as [Des Moines (203.5)J • 
(2) Frequencies requested are shown undsrlined as Sioux City (B). 
(3) * Des Moines now ~es 460.325 / 465.325 MHz which due to ~ produced 

should be changed to the 460 .. 350 / 465.350 ~1Hz as shown. If not changed 
then Marshalltown must'use 460.350 / 465.350 MHz. 

(4) ** Mason City now has the same tone code as Omaha, (A). This should 
change as shown to (B). 

(5) Omaha frequencies are shown because of the impact on Iowa Plans. 
(6) Tone Code Symbols: 

.A. 127.3 Hz 

B 146 .• 2 Hz These are from the EIA RS-220 ''D" Group 
C 167.9 Hz 
D 192.8 Hz 

(7) Carter Lake tone code should be the same as CQuncil Bluffs. 
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- - - - - - - - - - - - -
Tabla 2-lb CITlES - POPtIL!TION OVER 20,000 - UHF SYS~ 

Transmitter 
lIU1:ber 
Chamlela 
llEF Genario Antenna. 

Tower Tower Had. Center 
Base Height of Antenna. Ant. Type 
MSL Feet Feet Speo. Ide 

Power out- lumber of 

Pail'll J!unicipality 'l'ype Location Lat. Long. 

t· 

2 

t 
3 

2 

6 
3+1 

5 

2. 

AmeB, 

Bettendorf 

Burlington 

Cedar Falls 

Clinton 

Fort DodgQ 

Iowa City (2 Chan) 

)lason City 

)!arshalltovn 

Kuscatine 

ottumwa. 

Council Bluft's 

Davenport 

De. Koines 
;SiollX City 

2C or D PD 
3B or 0 High School 

30 Exieting Site 

3B or 0 PD 
3C }It. Pleasant Park 

30 lia.ter tower 

3C New Site 

Existing Site 

3C Existing Site 

3C Ol~ Fire Station 
kisting Site 

Existing 
3A Memorial Park 

Cem. W.T. 
New Site 
Fa.irmont park 

Existing 

Existiug 

42C152 933648 
433145 903010 

404910 910751 

423212 9226~3 

415057 901215 

423026 940958 

414015 913136 

430822 .931200 

420255 925447 

412508 910315 

410104. 922445 

411549 954929 

411515 955043 

lA. New, Site lIorth II.T. 423237 962336 

PD 422948 962445 

RiverDida 

)!orningside 

Waterloo 31.* New Site East W.T. 

(Ei:iat1ngj New Sitl\ W.T. @ CD! 

423100 962900 

424642 962020 

423006 921900 

422832 922126 

Cedar Bapidll 

W.li'looil.T. on 218 423002 92~213 
31. New Site Mt.Vernon Rd/ 

Memorial Drive 415833 913714 

Now Site Glass Rd liT 420052 914045 

New site Thomas Park 420136 913647 

Oomm Engr. Tower 415700 914159 

31. City II.T 422954 904109 

3c llew Site S&t81lib 423135 903937 

W. Des J(oineu/ 
Urbandale (existtng) 

City II.T. 
" Cityll.T. 

413455 934330 
413735 934535 

925 
.600 
698 

870 

700 

1113 

760 

1169 

935 

720 

629 

1242 

1270 

200 

150 

150 

160 

110 

130 
150 

135 

150 

100 

200 

150 

120 

1410 200 

1105 80 

1110 ~ 

1325 100 

670 150 

950 120 

925 100 

~870 120 

920 120 

890 100 

380 200 

895 120 

84C 80 
930 130 
968 • ,100 

210 
, 160 

160 

170 

120 

140 

160 

140 

160 

110 

200 

160 

130 

220 

90 
90 

110 

160 

130 

110 

130 

130 

110 

200 

130 

90 
140 

123 

Put Iiatts Rx's 

~ 

,D..2 

~ 

D-2 

D~ 

~ 

~ 

Existing . 

~ 

25 
25 

25 

:is 
25 

25 

25 

25 

25 

25 

(q1;y2)25 

(qty 1) 25 

D-2 -t- n-.3 (eN' 3)100 

~ (rN 1) 25 

D~ 

ll-2 

!~3 (qty2)25 

~ (qty1)25 

.~ 

n-3 (qty2)25 

n-.3 (qty2)25 

~ (~ty1)25 

D-2& 

D-l (~',y2)25 

~ 
~ (Qty 1) 25 

D - 2 ~iBtiDi(70) 

2 

2 

3 

3 
2-3 

2-3 

3 

3 
3 

5 
5 
:; 
5 
2 

~ 
2 
2 

* Although it iB an exiating 8;;'11t8lll, the 8)'11t8111 tabulat.d iB rw:l-.. d to Nolve pl'O~tiOIl ~bl_. 
** TraD_it frequ.enoian! at eaoh Bite indicated llY T1, T2, eto. -

T 1/2 indioat .. IIlltipla trequenll7 tran_1tter. 

T1 

T1 

T1 

'1'1 

T1 

T1 

-

T1, T2 

180 liattS 
authoriaed 
T1 

'1'1 

T1, r.L~ 

T3 

-

Main remote baaeT1,r2,T3 

Backup Ba .. OPD Tl/2 
R>:'II only 

Rx'1I Dnl;y 

T', Tlt 
T3 

Ramot,. Base #1, '1'1 .to T2 

Romoto DB'le th, T3 .to T4 
Remo'"o BallO #3, T5 
Satellite Rx onl7 
T1 and T2 

fJ;1IUJ.d have CCIII- '1'1, T2 
biDed O<!:.\W cuter. '1'1 

- -



TAJ3LE . 2-il GENERIC III CITY UHF - OPERATIONS/INFORMATION CHANNEI. 

RADIO SUBSYSTEM 

Function - Provides the base-to-mobi1e/mobi1e-to-base Operations and 

Information Channel communications from a dispatch control 

center for a municipality or metropolitan area which ma.y 

include surrounding smaller communities. The system will 

provide reliable communications for the law enforcement 

officer operating in a vehicle and when out of the vehicle. 

Systems have var,ying hardwa~e quantities based on population. 

2-11A. Hardware Required: 20,000 to 50,000 population (combined Operations 

and Information Channel ) - rrsrieric III-A 

It~m Description 

1- UHF transmitter, single frequenoy, 25w 

N- UHF receivers (satellite) (if required)* 

1- Receiver voting-:lilystem (if required) 

1- Transmitting antenna tower 

N- Receiving antenna tower (s) 

N- Antenna 

1- Transmitter/Receiver duplexer 

Spec. Ident. 

A-1-25 

B-1 

T 

TBA 
D-1 thru D-B 

C 

-)C. _ One receiver crystalled for the base transmit frequency when 

used for "talk around" purposes by mobile~ or portables will be 

required for mOnitoring before transmitting to prevent disruption 

of priority communications in process. 

-54.-
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Item Desc~iption 

N- UHF mobile transceivers 

or N- UHF personal portables. w/vehiclar mount 

N- VHF Tactical transceivers 

2-11 B. Hardware Required: (Over 50,000 population) 

§£ec. Ident. 

N 

P-l or P-2 

M 

(Separate Op~rations 

and Information Channels) Generic III B 

Item Description Sl2ec • Ident. 

*N- UHF transmitters ~ingle-frequency A-I (as .. r~quired) 

*N- UHF receivers (satellite) ** :8=1 !as r!quired) 

*N- Receiver voting s,ystems S 

*N- Transmitting antenna towers T 

*N- Satellite receiver antenna towers TBA 

*N- Antenna J?-l thru D-3 

*N- Transmitter/Receiver duplexers C 

*N- Remote transmitter site emergenc,y power 
suppliers. R 

*N- Remote shelters (equipment enclosures) for 
satelll te receivers AA 

* 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 trrulsmitting to prevent disruption of priority com

munications in process. 

" 
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TABLE 2-12a MOBILE HICH BAlm RADIO CHANNEL ASSIGNMENTS 

F-1 OPTION II High-Band Operations Channel - Transmit/Receivel Per Table 2-1 

NOTE: 

~ 
1) Use Mobile-to-1lase 

3
2) UDe Mobile-to-l>!obile 

) Use Aircraft uni t-to-l>!o bile Unit 

OPTION II: Mobile-to-Mobile-to-Portabl~ 

Transmit/Receive: Mobile Information Frequency. 

NOTE: 

~
1) Use when low-band OpE' Channel is retained 
2) Allows Mobile-to-Aircraft Operations. 
3) Use No CTaS For Covert Operations 

F-2 Information - Regional frequencies, Transmit Information Channel 

NOTE: 

Mobile Frequency Receive - Base Information Channel Frequency 

See Table 2-1 for frequency assignments 
Use CTaS lfegional Tone Encode 

F-3 Wide-Area IIIPR (LEA) Frequencies 

NOTE: Use Wide-Area CTaS Tone(s) encode assigned to county 
See Table 2-1 for frequency assignments 

F-4 Tactical (~futual-Aid) , Transmit/Receive: 155.475 ¥.Kz 

NOTE: (1) No CTaS Tone Encode/Decode 
(2) Aircraft Unit (Limiteti to Emergency only) 

TABLE 2-12b PORTABLE RADIO I!IGH-BAlm CHANNEL ASSIGNMENTS 

F-1 Portable-to-Base (all usage) - Transmit: Portable Frequency,flee Notes 1,2,3 
Receive : Regional Information Channel (Base) 

frequency (See Table 2-1) 

F-2 

F-3 

NOTES: (1) See Table 2-1 for frequency assignments 
(2) When satellite receivers are used in base station 

subsystems, they will receive this frequency 
(3) Use CTaS Encode 
(4) Aircraft Radio configuration will utilize this to base 

communication. 

, Portable-to-Portable - Transmit/Receive - Portable Frequency 

NOTES: ~ 1) See Table 2-1 for frequency assignments 
2) no not use CTaS Tone ~ncode 
3) 1~sed for short range field communications and within buildings. 

Portable-to-l>lo bile _ Aircraft-to-l>!o bile 

OPTION I: 

NOTES: 

OPTION II: 

NOTES: 

When High-Band Ops Channel is Used 
Transmit/Receive - Operational Channel 

See Table 2-1 for Ops Channel frequency assignments 
CTaS can be omitted 

Use with Option II Mobile Channel Assignment 
Transmit/Roceive: ~!obile Information frequency 

(1) Used portable-to-mobile and aircraft to mobile or portable 
(2) CTaS can be omitted 

F-4 Tactical ~tual-Aid - Transmit/Receivel 155.475 MHz, 
No CTaS 
Use Portable-to-?Ortable/Base/Mobile/Aircraft/ 
Ambulance (erne rgency tmly). 
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Table 2-13 UHF PORrABLE/MOBILE FREQUENCY CHANNEL/LINK USAGE 

Portable/~obile 
Unit Channels 
Recommended 

2 

4 

6 

City UHF 
Link (Pairs) 
Assigned 

1 

2 or 3 

3 or more 

A. TWO (2) FRE~UENCY PORTABLE/MOBILE UUlT 

Channel Unit Usa~ 

F-l Base/Mobile/Portable 

1:1 .~ .., .... Mobile/Mobile/Portable 

Remarks 

When confi~ring channe+ usage, 
local and cooperative urban depart
ment decisions are recommended 
after considering the following 
reoommendations: 

FUnctional Recommendations 

Transmit: 465.XXX 
Receive:' 460.XXX 

Note: (1) Use CTCS Encode/decode 
(2) See Table 2-9 for city 

frequenqy assignments 
(3) Uses: a. All base~obile

'base and Information 
activity, Operations 
in tr~genqy. , 

·'b. Mobile~obile, aircraft-ground, 
portable-portable opera-
tions requiring use of 
repeater or satellite 
receiver. 

Transmit/Receive 460.XXX 

Note: (1) Use of CTCS Optional 
dependent upon mission 

(2) Uses: Short range mobile
to-mobile or to portable 
intra-agency simplex 
ccmmunications, i.e. talk 
around. Also, aircraft to mobile/pc)rtable 

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

Channel 

F-1 

Unit Usa~ 

Base/Mobile/Portable 

Base/Mobile/Portable 

~~ctional Recommendations 

Transmit: 465.XXX 
Receive: 460.XXX 

Note: (1) Use CTCS Decode/encode 
(2) See Table 2-9 for city 

. frequenqy assignaent 
(3) Uses: a. Base/l~obile/Base 

Operations/Information 
activity within a district. 
(Use second link for a 
second district) 

(Option 1) 
Same as F-l with district assignment 
of frequencies: 465.YYY 

uses CTCS 
(Option 2) 

4qO.yyy 

Used as oity .. 4dde Information' 
ohannel when F-l and 460.XXX/ 
465 .• XXX is used oity~ide as 
Operations Channel. 

'l'ransmit: 465 SYY. 
Reoei~i: 460.1YY 
uses C'l'CS 
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F-3 Mobile/Mobile 
and Aircraft/Mobile 

F-4 Portable/Portable 
and Aircraft/portable 

Transmit/Receive 460.XXX 

Used short range for non-emergency 
Tactical (i;al:!:-around) aotivity. 
Omit cros 

(Option 1) 

Transmit/Receive 460.XXX: 
Omit' CTCS 

(Option 2) 

Transmit: 460.YYY 
Receive: 460.m 
Requires similar configuration 
6f mobile and portable 
Omit CTCS. 

(Option 3) 

Transmit/Receive: Neighboring 
urban mobile transmit frequency 
nsed between the two adjoining 
cities b.1 cooperative agreemant. 
Use CTCS. 

c. roUR (4) FREQUENCY UNIT [Where P)UHF Links are assigned] 

Channel Unit Usage 

F-3 

Functional Recommendations 

Operates on two district Operations 
Channel basis as above 460/465.XXX/ 
'IT! 

Operates on city-wide Information 
C.hannel 460/465.ZZZ 

Operates optionally as F-4 above 
on 460.xri./YYY/ZZZ. Departlllimt 
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 [i'lhen four (4) or more UHF links are assigned] 

Channel 

(F-3*)F-4 

Unit Usage 

. ---
- - _. 

Funotional ,Recommendations 

District Operational Channel function~ 
base/mobile/portable with repeater. 

Distriot Information Channel function~, 
mobile-to-base 

Talk around configuration 

*() optional usage in either one or the other oonfiguration 

This department configuration is complex and requires local decisions in 

fre~~ency channel/link configurations. 
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TABLE 2-14 

lIE'JION 1 

Baae Station at Sheldon 
43° 10' N, 95

0 
50'. W 

Tower Height: 300 ft. 
.Antennau: 
Eigh-Band - Speoification D-4 
1.ov-Band - Speoificatio."I D-8b 

Re~te Base: New. Centrally lo
cated in: region, BE of Terrill 
t3~ 15' N, 94

0 
55' w 

rover Height: 180 ft. 
.&::11;ennas: 
Eigh-Band - Speoifioation D-4 
Low-Band - Speoification D-8 

:::::OION 3 

Ee::lote Base: New. Centrally 10-
ea.ed in' region, slightly east 
c!: Titonka 
l3::l 14' N, 940 00' H 
~over Height: 180 ft. 
.&::1;;ennas: 
Eigh-Band-Speoification D-4 
Law-2and _ Speoifioation D-8 

RSGION 4 

Ee::lote BaDe: !few. Centrally 10-
ea.ed in region, midw~ between 
C5~ and Plymouth 
l3::l 15' N, 930 00' W 
Tover Height: 180 ft. 
k:n,ennas: 
Eigh-band - Specification D-4 
l.oM-2and _ Speoification D-8 

Ease Station: Decorah 
43° 17' ',2" N, 910 50' 42" 'II 
Tower Height: 165 ft. 
!n:tennaa: 
Eigh-2and - Speoification D-4 
1.ov-2and - Speoifioation D-8 

2eoote'Base at Cresco 
1.3° 21' 00" N, 92° 06' 00" W 
rower Height:_,~OO ft 
biennass 
Eigh~and - Speoifioation D-4 
1.ow~and - Specifioation D..J) 

Ee!!:lOte Base at Elkader 
(.20, .52',00~'~' 91°, 22', OO''W 
Tower Height: 120 ft. 
btennas: 
Eigh-2and - Speoification 'lJ-4 
1.0" _ Band- Speoification D-8 

---------------------------- ---

REGIONAL SYSTDt SITE LOCATION AND AN'rENNA CONFIGUIU.TION 

~GIOn 6 

Base Station: Sioux City (north 
water tower site) 
42°, 32', 31" N;.9tf', 23', 36" W 
Tower Height: 200 ft. 
Antennas: 
High-Band - Speoification D-5 (BE) 
1.ow-2and - Specification D-8b(SE) 

Remote Base: 1 mile north of 
Ma81eton 
42 , 12',00'~, 95°, 41', 00" W 
Tower Height: 150 ft. 
Antennas: 
High-Band - Specification n..6b (NE) 
Low-Band - Similar to D..6b (NE) 

Remote Base: New, at Remsen 
420

, 46', 00" N, 95~, 57',00''W 
Tower Height: 150 ft. 
Antennas: 
High-Band - Specifioati,,'1 D..6b (E4I) 
Low-Band: - 'Similar 1;0 D..6a 

REGION 7 . 

Remote Base: New. Centrally lo
cated near Fonda. 
42

0 
34' 00" II, 94

0 
53' 00" If 

Tower Height: 180 ft. 
AntennaR: 
High-Band - Specification D-4 
Low-Band - Speoifioation D-8 

. REGION 8 

Remote Base: New. Cezrl;rally lo_ 
cated near Eagle Grove 
420 

35' 00" N, 93° 58' pen W 
Tower Height: 180 ft. 
Antennas: 
High.Jland - Speoification D-4 
Low-aand - Specification D-8 

REGION 9 

Base Statclon: 

42
0 

35' 00" N, 
Tower height: 
Antennas: 

New. Iowa Falls 

93
0 

58 1 00" W 
1&> ft 

High-l3and - Specification D-4 
Low.Jland - Speoifioation D-8 
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REGION ... 1.,;;.0 _______ _ 

Remote Base: New. Near Waverly 
420 45' 00" 11', 920 32' 00" W 
Tower Height: 280 ft. 
Antennas: 
High-l3and - Specification D-4 
Low-l3ll1ld _ Similar to Specifi
cation D-8b, exoept omni confi
glU'ation 

REGION 11 

Remote Base: lIe"" Near Oelwein 
42

0 
40' N, 91° 55' W 

Tower Height: 148 ft • 
Antennas: 
High.Jland - Specifioa.tion D-6b (N-S) 
Low-Band - Similar to speoificatic>n 
D-6. (N-S) 

REGION 12 

Remote Base:New. South central 
Delaware County near Cascade 
42

0 
20' 06" N, 900 58' 00" ~I 

Tower Height< 240 ft • 
Antennas: 
High-l3and - Specification D-4 
Low-l3and - Specification D-8 

REGIOn 13 

Remote Base: New. I'lest of Carroll 
42

0 
01' 00" N, 94° 53' 00" If ' 

(This site will have to be oare
fUl~'selected for a.16cal pro
min3D.Oe and Ilt<l¥ ultimately be' 
moved slightly further west) 
Tower Height: 200 ft. 
Antennas: 
High-Band - Speoification D..6b ( E--l4) 
Low-Band - S;i.mila:r to Speoifi
(W.tion D..6a. 

REGION' 14 

:aa;;: 'station! 
42° or' 52" N, 
Tower Height: 
Antennas: 

Ames 
93° 36' 31" W 
200 ft. 

High-Band - Speoification D..6b 
Low-Band -Similar to Spliloifi
ca1;ion D..6a. 



TABLE 2-14 Cont. 

REGION 15 

Base Station: Marshalltown 
(present site) 
420 

02' 55" N, 920 54' 47" W 
The present site at Marshall
town is no~-prominent, requiring 
some additional tower height. 
Tower Height: 200 ft. 
Antennas: 
High-Band - Specification n-6b 
Low - Band- Similar to specifi
cation D-6e.. 

REGION 16 

!lEmoN 20 

Base Station: New.Dal1as oounty 
near Waukee operated remotely 
from West Des Moines 
41° 35' N, 93

0 
55' W 

Antennas: 
High-Band - Specification D-4 
Low -Band - Specification D-8 

:REGION 21 

Base Station: Des Mowes (pre
sent site) 
410 41' 01" N, 93

0 
35' 36" W 

Tower Height: 137 ft. 
Remote Base: New. _ Near Linn Coun~ Antennas: 
Home High-Band - Specification D-4 
420 

OS' 35''.\1, 910 32' 55" W Low -Band - Specification ~ 
Tower Height: 300 ft. 
Antennas: 
High-Band - Specification D;..6b. 
Low-Band- Similar to specifica
tion D-6a. 

REGION 17 

'Jlinton (pre-Base Station: 
sest site) 
41 50' 48" N, 900 12' 12" W 
Tower Height: 300 ft. 

REGION 22 

Romote Base: New. Western 
)\arion County 
41

0 
20' 40" N, 930 16' 00" E 

Tower neight: 100 ft. 
Antennas: 
High-Band - Specification -D-6(E4l). 
Low-Band -Similar to Specifica
tion D-6 

Antennas: 
Hj,gh Band -SpecD-7(W) or equiva- ~RE::.G~I::.:0::!:N~2::..3l-. _______ _ 
lent 
Low-Band -Specification D-8b (W) 
(A relatively large tower is re
quired at Clinton to remain at 
the present location which is 
non-prominent with respect to 
the Western terrain) 

REGlON ,...:.1.;,8 _______ _ 

BaEe station: 
41° 15' 41" N, 
Tower Height: 
Antennas: 

" Counoil Bluff: 
95° 49' 33" 101 
150 ft. 

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

Remote Base: new in SW Shelb,y 
County (Near Porlmnouth) 
41

0 
37' 30" No. 95° 31' 00" W 

Tower Height: 120 ft. 
Antennas:. • 
High-Band - Specification D-4 
Low-Band - Spocifioation D-8 

REGION 19 

Remote Base: liew. Centrally lo
cated in region near Adair 
41

0 
30'N, 940 42' W 

Tower Height: IBO ft. 
Antennas: , 
Bigh--Band - Specifioation D-4 
Low - Band - Speoification D-B 

Remote Base: New. East of Newton 
410 42' IBn N, 92" 50' 00" E 
Tower Height: 141 ft. 
Antennas: 
High-Band - Speoification D-1(E4l) 
Low -Band - Speoification D-6(E4l) 

REGION 24 

Remote Base: Near CoraLville 
41

0 
43 ' 45- N, 91° 31' 12" W 

Tower Height: 300 ft. 
Antennas: 
High-Band - Specification ~4 
Low-Band - Similar to Speo_"ii
cation D-8b except in ollD:i 000.

figuration 

REGION 25 

Base Station: Muscatine (present 
site) 
41° 26' 01" N, 910 05' 01" W 
Tower Height: 1~00 ft. 
Antennas: 
Hieh-Band - Speoification D-4 
Low~d -Specification D~ 

REGION 26 

-.aase Station: 
410 31' 01" N, 
Tower Height: 
Antennas: 

Dar'nport 
90 ,35' «"I Ii 
180 ft. 

High-Band - Speoification D-4 
Low -Band - Speiofication D-B 
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REGION 27 

Remote Base: New. South of Creston 
40

0 
53' 00" N, 94

0 
<!2' 00" Ii 

Tower Height: 250 ft. 
Antennas: 
High-Band - Speoifioation D-4 

.Low-Band - Similar to Specifi
cation D-B, except omui con
figuration 

REGION 26 

Remote Base: New. South of 
Chariton 
40053' N, 930 18' 27"W 
Tower Height: 200 ft. 
Antennas: 
High-Band - Speoification D-4 
Low-Band - Speicfication n:8 

REGION 29 

Base Station: Ottumwa (PIC'O
sent site 
41

0 
01.' 04" N, 920 24' 45" Ii 

Tower Heightl 300 ft. 
Antennas: 
Eigh-Band - Specification D-4 
L,W -Band - Specification D-8 

REGION 30: 

Remote Base: West Burlington 
40

0 
51' 13" N, 910 lB' 00" Ii 

Tower Height: 200 ft. 
Antennas: 
High-Band - Specification D-4 
LOW-Band - Specification D-8 

REGION 31 

Base Station: 
40

0 
31' 49" N, 

Tower Height: 
Antennasl 

New.Fort Madison 
910 17' 51" W 
80 ft. 

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

REGION 32 

Remote Base: Near central~ 
located region near Imogene 
40°55' 00" N, 950 26' 00" W 
Tower HeightL 120 ft. 
Antennas: -
High-Band - Specifioation D-4 
Low- Band - Specification D-8 
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2.2.6 TELEPHONE LINK GUIDELINES AND EQ,UIPMEWr 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 ~n the area served, (See Table 2-8 column 6) , 

(2) 

(3) 

(4) 

To provide incoming links from associated public safety agencies 

needing law enforcement emergency assistance. Certain of these m~ 

be dedicated dependent upon local usage and relationships of agencies, 

To provide outgoing links from dispatchers to operatiOns personnel 

in law enforcement agencies being served by the dispatch function. 

Again,certain of these may be dedicated as in (2). 

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 to the Highw~ 

Patrol Radio Corom Center is a candidate, 

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

links within the agenoy and to other cooperating agenoies. 

NOTE: This report addresses the emergency link operations primarily. It 

must be recognized that communications design practice generally 

recommends that the emergency operational systems will utilize 

separate numbers 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 

emergency systems consistent with those radio system operations. Telephone 

installations which meet' these guidelines will meet the requirement';"; of 

Section 2.0 Volume II. Addit·ionally, should a community elec"t to advance their 

emergency reporting system to a 911 implementation, it.will not require a 

major overhaul of communication center telephone system capabilities for 

center equipment recommended is iden·tical to that used for 911 system in

stallations. 

Specific installations and services are suffioiently different in each Corom 

center, therefore, it is recommended that the telephone oompany business 

f, 
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representative be r~quested to review specific equipment and services recom

nlendations consistent with the area capabilities and requirements. 

There arEi several guidelines discussed in the follo\iing paragraphs; which 

generally must be followed in providing required telephone services toper

form t.he functio~~ for adequate law enforcement telecommunications. 

POPULATION BASED GUIDELINES 

The number of emergency calls received 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 recom

mended message delaYQ This requires adequate numbers of lines and avail

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

Line/radio channel utilization factors and dispatcher loading is greatly 

dependent upon opera.ting procedures. Recommendations for improvement and 

dispatch training fotUld in Volume II of this report should be followed for 

the busy hour utilization factors to be valid. The utilization factor 

(Erlangs) for emergency lines and radio channel traffic is based upon the 

population of the area served. These factors were basically derived from 

a comprehensive study (Reference 2)7 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 

consultants. Their usage is shown in Volume II. 

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 bu~ .. y period. The number of peak shift operators shown assumes 
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a radio dispatcher is responsible for answering a tJlephone console '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 

numbers but, unlsss 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 

county/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 

available to provide the 1 busy in 1,000 calls grade-of-service as required. 

Law enforcement agencies located at a distance from their Comm Center may 

have personnel who can economically and effiCiently answer local requests 

during oertain hours from persons who wish,to avoid a long distance call 

into the Corom Center. This may be accomplished -I;hrough use of a Call 

Diverter equipment in the distant law enforcemen-l; agency. Operation of 

this equipment is as£ollows: 

(1) The telephone ins-l;rument 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 -1;0 be automatically 

dialed through to the Corom Center. These are received on a line 

having an unlisted num'ber or an auxiliary number. Ei ther should 

ictentHy the calling area j l\. 

(3) Automatic dialing of the Call Diverter takes apprOXimately fifteen 

(15) seconds before ringi~g occurs at the Carom Center. This delay 

allows time for a recorded message to inform the calling party 
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that the call .. till 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 toll 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 t,he 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 Corom Centers (l,ow Population Denai ty Comm Centers) 

Comm Centers requiring not more than the 30-button capaCity instruments 

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

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

A colored case is suggested to distinguish emergency from all 

non-emergency telephone instruments. Color code the button 

modules to distinguish -the differlmt groups of incoming lines, 

outgoing lines, and radio connection lines. The 

following colors are recommendea for the button modules: 

Emergency - incoming lines •••••••• Red 

Agency - incoming lines •••••••• Amber 

Agency 

Radio 

- outgoing lines ......... Green 

- channel lines •• '.. • ••• Blue 

A hold button to allow holding a received line while dispatching 

in the radio or onto ano'ther out~oing telephone line on the same 

instrument. 
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Visual line status indication is recommended for incoming 

oalls, 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 reoording channel(s). The recorder tone is not required 

if agency certify that the servioe is used exclusively fo~ 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. This can be used 

to interconnect to another Comm Center outgoing line or when desired 

to an inter-office / inter-agency telephone line, allowing the 

calling party to be connected directly to another office or dispatch 

center. This feature provides 3-point 90nferencing capability. 

Radio Connection Module - The conference module may have up to five (5) 

lines connected into the phone patch equipment for radio system 

interconnection thus permitting direct two - way 

communication between authorized personnel calling by telephone from 

outside the Comm center and an agency mobile unit. The operator can 

effect this operation by simultaneously depressing an incoming line 

button and a conference button (labeled Radio) plus depressing one 

of the five phone patch buttons to actuate that equipment and 

provide voice actuated operation (VOX). This feature is recommended 

for connection into the Operations Channel and normally will be 

available at only one console position. 

Manual override provides the operator an ability to control the oir~ 

cuit and to exercise control should that be required to present un

authorized communication or inadvertant disconnections. 

-~-



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 interconnections. 

A card dialer should be employed with the Call Director system to 

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 :r8sponse 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 

allovl 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 of the 

30-button Call Director described for the Comm Center of small size and 

provides the increased line and interconnect capacity required for larger 

centel'se 

L~ger Comm Centers (Greater than 12 lines): 

Those Comm Centers that encompass both large city law enf.orcement 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 efficient 

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 ~he 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 built ~nto this system ~o ,improve efficiency 'relative to 

operations performed manually in the keyed telephone equipments. 

Single Number Emergency'Reporting; 

The reporting of complaints and emergency service requests for law enforce-

ment and other public safety services is now dependent upon a Wide variety 

of calling numbers in most of 'the counties o'f Iowa. Local law enf.orcement 

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 units capable of action so the 

call must be relayed through a second or third agency before action can be 

taken. This leads to delays and sometimes errors due to lost or misunder

stood information. 

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

emergency request services. The ~ational Criminal Justice Commission in 

Standard 23.1(6) established a na/'~ion-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. Mobile units can be directed to the scene immediately 

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

too often there are several seven digit numbers used within a given county 

for such emergency calls. Thez'e is not a solution which will provide a 

single seven digit calling number for counties. 

The 91J emergency reporting system provides thisfeature,has only three dialing 

digits and is gaining in nation-wide recognition for its simplicity. 
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Features of the 211 Reporting S¥stem 

Many commu~ities 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 pop

ulation centers. Example costs have been estimated by Northwestern Bell 

Telephone analysts for generic city and county units. These costs are 

listed in Volume II Section 4.4.4 with an explanation of their installation 

configuration. 

Exact costs 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 requirements. The 

operating requirements of this report represent a realistic forcast of need. 

The criteria for development of 91,1 systems provides the following 

operational features: 

(1) All 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~ing back and forced disconnect features, 

(2) 911 trunks to 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: 

a. Nul tiline teleph.ones of either the Call Direotor or recessed

key arrangement for small and medium sized centers j 1St as 

recommended in this plan. 

b. Dispatch switohing system. (310 PBX or equivalent) for fast and 

efficient handling of' emergenoy 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 additio~al features should 

be available: 

Emergency Ringbac~ 

The Corom center operator is abl~ to ring back a calling party after that party 

has disconnected (returned to on-hook) to 01)tain missing information, to 

provide additional instructions, etc. This works with a "called party-hold" 

feature. 

Forced Disoonnect -

The Corom 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. 

,: 
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2.2.7 DATA COMrdUNICATION GUIDELIJ:.l'ES 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, etc.) 

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 Corom Center Governing Board to coordinate policies for imp~ving 

data files and to standardize formats for data retrieval and transmission to 

mobile officers. Automated information systems are tff~hnically ava.ilable todcw 

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 reviewed 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 various local, county and state government agencies, there is a 

growing need fo:;;' a master plan which will accommodate data transfer as an 

integral part of the. state-wide voice communications system. 

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, description of the vehicle, and tax inform

ation. This totals one million (1,000,000) characters of information which 
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must be transmitted, and with eight (8) bits per character, eight million 
I 

(8,000,000) bits. 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 ~ransmi tted on a daily bas,is oyer sixty (60) 

working days, the data could be transferred in fifteen (15) to eighteen (18) 

minutes per day~ A teletype bit rate device would probably be sufficient 

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 

voice grade lines with no special conditioning and with better efficiency 

in line usage. Assuming that other data transmission requirements 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 populat1.on 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. Clearly, 

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 increased 

number of data transfer transactions. 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 governnlents of this size. 

As agency size grows, its data transmission requirements tend to grow out 

of proportion to ~ts size. A county with a large'population may, for example, 

be providing services (e.g. data processing) .to surrounding smaller oounties. 

Hence, some of th~':'le larger counties data transmission rectuirements mao'" require 
high speed transmission on wide-band lin~s (up to 40,800 bits per second) 

on permanently connected leased lines. 

Certain special applications, such as TRACIS, may best be served with a 
swi tcned leased line ne'i;work or a multiplexed data network. 

It may be predicted that the .requirements of the component subsystems will 

be widely varied. Relative costs, response time requirements, and data 
c 

transfer requirements will determine the most cost-effective methods to use 
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for the various components of a state-wide data communications system. At 

present there seems to be n.o def:l!rtition of futu:r:e data communications require

ments which would provide the information necessary to develop a master plan. 

It is recommended that the Di~ector of Communication study present re~lirements 
and evalu.ate 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, regional and state agencies 

to insure total system compatibility. 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, not to mention 

unnecessary and time conslming 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 deflned interfaces between 

and among voice and data subsystems whioh, in turn, should be no more 

complex than the current ·state-of.the-art can support. 

A master plan shou.ld be designed to accommodate proliferation of component 

subsystems. It should also be designed such that an individual agency com

ponent can ~e upgraded (for example, from dial-up to leased line) 'without 

a major investment in time, effort, and hardware. Component subsystems which 

may be considered 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 radio system control for Iowa Highway Patrol Radio system, 

EMS communications radio remote bases, law enforcement county and 

regional remote radio base stations, . 

(0) potential data transfer for automatic vehicle locator systems should 

there be a need for auxiliary channels for radio base-to-mobile 

linkse 
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2.2.8 SYSTEM IMPL~~ENTATION PLANNING AIDS 

The effectiveness of communications and information transfer within each 

county and region in Iowa is entirely a function of how well~ each county or 

region organizes and implements its communioation system and utilizes its 

Comm Center in compliance with the overall Iowa Telecommunications 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 loo~l oonditions than Camm 
'!} 

Center subsystem developments. The planning of this section is an effort to 

simplify the Phase III implementation plan development as much as possible for 

the user. 

A "work sheet" approach to utilizing the speci:fication U, control (radio) 

oonsole, and developing oommunication center funotional speoifications is de

scribed in this section. It is recommended that such an approach be used for 

the purposes of: 

(1) Collecting all significant facts relative to 

speoific agency Comm Center needs, 

(2) Identifying the speoific funotions whioh the Corom Center mu~t perform, 

(3) Summarizing these Comm Center functional spe(;ifioations in such a 

fashion that procurement implementation and adequate documentation for 

servicing and expansion may follow~ 

In general, thereat'e three (3) types of communications link interfac~$ within 

a region, county, or city co~unications system, 
~) 

(1) Interface links between the city, county, or regional communioation 

B;ystem and persons and agencies outside' of· the jW'lsdictional or 

administrative boundaries of the communications system. The inter

agenoy links are summarized in Table 2-15 and show the ohannels used tQ 

accomplish the interface to the particular system element (Center, 

base ~~dio ~bsystem, m~bile, etc.), 
(2) Communications link interfaces between the element within the oommUni

cations system, with emphasis on the intra-a.gency link~es between 
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elements and the communioation oenter. These linkages and inter

faces with chan.."'lel usage are summarized in Table 2-16, 

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

the Comm Center, ~e developed by the work sheet, Table 2-17. 

It is clear that the functional spec:lfioation requirements which result from 

describing the type -(3) inte.rface cannot be defined until the interfaoe types 

(1) and (2) are defined for ,the oommunioation system. 

A grap~ic illustration depicting all communications links and whioh is de

scriptive of the elements composing a generalized oity, county, regional 

communication systems is given as Figure 1-2. Not all communioation elements 
shown are applicable to a specif2c communicat2on system. 

In medium and high population density areas, the oommunications s.ystem may be 

more or less complex than shown in the generalized diagram. The increased 

complexity m~ be the result of having a city communication s,ystem, perhaps 

of comparable oomplexity, within the geographic boundaries of a county or 

regional communications system. 
NOTE: When the generalized communications sylStem dia.gram is applied to a 

non-integrated large oity-only oommunioations ~stems,the base station Tacti

oal and Information high-band subs.ystem is not used beoause, this subsystem 

is only in the oounty-wide s.ystem. Thus, there are variations in the appli-

oation of the general communioation system oonfiguration 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 oity population base and looal 

planning decisions are neoessary to determine if cities and oounties will 

have separate Comm Centers. 

Reoalling th~t there is no eoonomic justification for a oounty or regional 

communication system for an area with a population base of less than 35,000, 

the county or regional communication system may be characterized by one of the 

generio communioation system types defined by Table 1-1. 

The work sheet approaoh does not require agency personnel or their contractor to 

fill out any specifio forms but only to list and to display the information in 

a work she~t format which is clear and useful. The resulting work sheet 
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will collect in ona location the specific information whioh is relative to 

the city, oounty, group of oounties or region oommunications system for 

purposes of defining the oommunication links, link functions, system 131e

mEmts, personnel, and the specific equipment and communication functions 

which are needed to satisfy the objectives of this plan. The resulting 

equipment requirements mavr be compared with the existing equipmen~ and 

facilities in the geographical and administrative area of interest to 

determine what, if any, equipment or facilities need to be acquired., leased, 

constructed and . .manned. Further, 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 communications 

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 eaoh system. 

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

(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 system. 

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

implement the city, county or regional communication systems. 

Guidelines for work sheetcdevelopment are given in Table 2-17. Information 

sources are provided to cross~eference the information sources oontained in 

tables and figures of this report. 
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Table 2-1.5 SUMMARY OF POSSIBLE COlf.!I,UNICATIOlI LnlK INTrnFACEs BEmlEt.'N A CITY, COUNTY OR 
REGIONAL CO~mtmICATION SYSml AlID AGENCIES OUT'"IDE OF ITS AREA OR AmnlISTRATIVE 

BOUllllARIES 

Communication 
System El\lmento 

1.0 CommU1\icatior.1 Center 
Dispa.toh/Operl\tor 

2.0 Mobile in System 

3.0 Portable Unit 

4.0 Aircraft 

LEGEND: 

Possi'ble Link to 
Other Agency 

1.1 Other LEA Camm Center'. (City t 
county, etc.) , 

1,.2 DIS (CqmmunicaUon center(a) 

1.2 Data Sources (THAClS, 1ICIG, L.ENCm, 
other) 

1.4 City Communication Center within area 

1.5 Iawa. Highway Patrol Radio Comm Center 

1.6 Ot~er LEA/PS mobiles 

1.7 Emel'genoy Request 

1.8 Admi~tstrative 

2.1 lHP Mob'iles 

2.2 Other mobiles 

2.3 lHP Corom Genter 

3.1 mp Nobiles 

3.2 Other LEA/PS Mobiles 

4.1 Other Agencies (Limited) 

LEA Law Enforcement Agency 
PTP Point-to-<,oint 
PS PUblic Safety 
IHP Iowa Highway Patrol (I.lobile) 
IHPR Iowa Highway Patrol (Radio Comm center) 

Chll.'lnel trsed 

Radio P'l'P, Telephone and 
Teletype 

Telephone 

Teletype 

Telephone/Radio PTP 

Telephone/Radio PTP 

Radio Tactical or Information 

Telephone (Incoming) 

Telephone 

Radio...Jl'aotical or \-lide Area 

Radio..ll'actical 

Ratlio_'~lide Area 

Radio...Jl'actical 

Radio...Jl'actica.l 

Radio-<,ortable Transmit 
Frequency (Non-TCS) 

'liable 2-16 Smu.1ARY OF POSSIBLE COMMUNICATION LINK INT~ACES BEmlBElI A CITY, COUlITY OR 
REGIONAL Cor·;J>:UNICATION CEllTER AlID SYSTEM FUliCTIOlrS AlID E:I.DIENTS WITHIN ITSELF 

Interconnecti!)n 
of System 

Slotem Function Elements Channel Used Link Detail 

1.0 . Operations 1.1 B-M, )1-8 LB Radio-ops No. & Freq. Assignments 
1.2 B-loI, M...:n lIB Radio-ops No. & Freq. Assignments 
1.3 Within City UHF Radio-ops No. & Freq. Assignments 

2.0 Information 2.1 B-M Radio-Info 
2.2 Source Teletype No. & Type Required 

3.0 Tootical 3.1 1<1-8, B-M, lIB Radio Frequency Assignments 
M-M 

,4.0 other Agency 4.1 P-to-<' lIB Radio No. & Freq. AsSignments 
4.2 P-to-<, Telephone No. 
4.3 P-to-<' Teletype 

5.0 Emergency Requesto 5.1 Incoming Telephone No. Required for each type 
and Complainto (liot) 

6.0 Adminiotrative 6.1 Telephone Telo;>phone No. ~ Determined on 
Local Basio 

7.0 IHPR or other agenoy 7.1 Telephone Dedioated Speoifio for Agency 
Hoi; Line 

8.0 Remota Base or Repeater 8.1 Control and Land Line Telephone 
Repeater Monitor 

9.0 Offioer Direct 9.1 portable Radio No. & Frequencied 
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- - - - - - - - - - - - - -
TABLE 2-17 

SorEP NO. 

1. 

2. 

4. 

STEP DESCRIPTION 

J/ist heading data 

Defina area served 

List links between 
communication g,ystem 
and other persons or 
agenoies. 

List all links between 
elements of the oommuni
oation g,ystem. 

Sketch elements of 
.oommunioation E\}'stem 
'without internal details 
of the Communioation 
-Center. 

WORK SHEET DEVELOPMENT 

INFORMATION REQUIRED 

Region No. 
System Generio Categpr,y 

Prepared by and date 

Develop the following tabularizat~on 

GENERAL DATA 
County r.rr.R* 

.Ji2.:. ~~ 

CITY DATA** 
City Co. Seat 
~or 100. 

Population (1000,s) 
20 to 50 over 50 

* Cheuk this oolumn to indioate p~sica1 looation of 
the Communioation Center (s), reoalling that MPD and 
HPD mev" have more than one. 

** List only those cities where a C<imniunication 
Center will a~ist. 

List eaoh link and specifio name of outside agena,y 
For each link list the type of link (radio and frequena,y1 
TTY, telephone, eto.) 

List eaoh link defining the type of link and its 
fre~~na,y assignment, inoluding speoial re~irements 
suoh- as repeater control, tone oode fre~enoieB, 
security re~irements, eto. ' 

P~pare sketoh in informal blook diagram fom 
showing only tho.slt links and. blocks ot .~ipmed 
whioh represent'your ~st8m. 

- - -
INFORMATION SOURCES 

Figure 1-1 p. 18 
Table ,1-1 p. 19 
Table 2-4 p.440 

Local data. 
and info:nnation . sources 
from step 1. . 

Table 2-15 p.·76 
li'igure i-l p. 18 
Table 2-9 p. 52 

Table .2-16 p. 76 
Table.2-1 p. 33 
Figure 1-1 p. 18 

'Table 2-15 p. 76 
Table 2-9 p. 52 

T;,lble 2-16 p. 76 
I, 

Jj'1gure 2-1 p. 32 
It'igure 2-2 p. ' 38 
'Figure 2-3 p. 39 

'li'igure 2~ . P. 43 
Figure 2-6 p. 47 
Previous work
sheet data. 

- -
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6. 

8. 

10. 

11. 

12. 

List ~stem element 
hardware requirement s, 
other than: inside the 
Communication Cen1er. 

Using work sheet step ;, on a link-by-link 
basis, develop a list of speoifio hardware speoifioations 
required. Note that certain hardware ma.y be 
multi-iUnctional, and guidance in developing 
hard~are lists is· given in Sections shown. 

Prepare list of equip- Using an inventory of existing equipment within 
ment needed to accomplish the boundaries of your Qommunication B,Ystem, 
desired communication identif,y those equipment which are suitable 
~stem objectives. for the new B,Ystem and compare with the list 

List all communication 
links between the Commu
nication Center and s.ys
tem elements and outside 
of ~stem agenoies or 
oontacts. 

of step 6 to create an "equipment requirements" 
listing. 

Develop a Communication Center link list and al,o indi~ate 
interfaces with auxilary power, local intercom s.ystems, . 
burglar alarm B,Ysteme transmitter/receiver control links 
and all other interfaoes. 

Seotion 2.2,p. 26 
Table 2-4 P. 49 
Table 2-5 p. 44 
Table 2-6 p. 44 
Table 2~7 p. 45 
Table 2-11 A/B P. 54/ 
step 6 55 
Local data 
Table 2-10 p. 53 

Step 5 

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

Using Table 2-8, the center size ma,y be defined in terms Table .. 2-8 .p. 49 

Prepare list of equip.. 
ment types needed to 
develop a satisfactory 
Oommunications Center. 

Prepare eqilipment 
speoifioat~ons for 
purposes of acquisition 
of equipment. 

Prepare s.ystem funotion
al specifications for 
purposes of implementa
tion. 

- - -

of the number of dispatcher (radio and telephone) work posi-
tions required. .Using Table 2-8 the telephone dispatchers 
and radio dispatchers are oonsidered to be the Bam~}.Jerson unless 
a telephone operator is shown as in Waterloo with . 
5 telephone and 3 radio dispatohers would need 3 dispatohers 
who handle radio and telephone plus 2 dispatchers using 
telephone on~ ~n pe~ shift. 

With the oommunication links defined in Step 8 and the 
number of radio and telephone di spat ohl stations defined 

st,p 8 
Step 9 

in Step 9, develop a list of Communication Center equip
ment requirements to inolude the soope of oapabilities 
(i.e. no. of channels, s·peoific frequoncies, etc.) in tems 
or functions which eaoh ~quipment must perform. 

. Section 2.1.2 P. 25 

Using the equipment specifioation guidelines provided in 
the Appendix to Vol. I, assemble a oomplete paokage . 
of equipment specifioations. 

System .funotional speoifioa.tions are a statement that the 
installer must provide a s,ystem which me~ts oertain minimum 
performanoe standa.rds. Inolude warranty and maintenance 
speyifications, as well as a cet of job desoription and 
operational guidelines ~or administrativo ,Purposes. 

- - - - - - - - - - - - -
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2.2.9 SYSTEM: PERFOR1w1ANCE 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 

data. 

An immediate need exists to evaluate each specific system as it becomes 

operational in order to ascertain the correctness of design and install

tion of components. 

During the operational life, a continl'.ing evaluation can relate to overall 

performance and operational efficiency. 

A~cordinglYt the following paragraphs provide suggestions for measuring the 

system initially and on a oontinuing basis. 

One of the most important operational performance factors is the ability of 

II a system to provide readable signals in the remote areas of jurisdiction 
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or most difficult propagation situation in that specific area. 

vlhen 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) 

2) 

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 ~ have expected performance. 

Operate using test transmissions on Operations Channel for /sa.yeral 

typical messages in both mobile-to-base and base-to-mobile/'mode. Both 

the base operator and the mobile operator should record the number of 

words not clearly understood (because of radio system breaks or n~iBe). 

Operation should be performed at different headings of the mobile ~~~ 
--.::, 

within a two or three niile vicinity of the worst location until at')) 

least fifteen (15) sets of transmissions are completed, 
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, 3) Perform the same tests :eor the Information Channel and Tactical Channel, I 
4) If the Wide-Area Channel is operational, check similar~ the performance 

at various county locations noting the location (the worst case for 

this channel is not the same as for the other channe~s) , 

5) Assemble Operations, Information and Tactical Channel data from 

both operators after the test. There should be greater than eighty 

percent (80%) of words- intelligible for each channel (Ex:cept 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 significant~ different result between the Operations Channel and. 

the Information, .~actical Channels, check the antenna transmission line, and 

forward/reflected power ratios and filter installation for correctness. 

After system 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 formula; 

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

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

Comm Center should be p~rformed. 

These would include: 

a) Transmitter keying - a)-I channels, both local ano. remote, 

b) Transmitter channel switching - all frequencies, 

c) Microphone channel switching and compression amplifier check out, 

d) Audio aistortioll, 

e) Monitor receiver operation; rf squelch, CTCS deoode, and audio 

output level, muting levels, etc., 

f) Recorder ohannel oper~tions for each teleph,f:me, radio input and 

output line. Check remote play back oontrol, 
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g) Test all systems when operating on emergency power to determine if 

noise, power, or frequency fluctuati.ons are troublesome. 

h) Emergency power supply functioning at rated load. Automatic cut

over and return to commercial power OK., 

. i) Simultaneous operation of Operations and TIPS Channels 

with not more than 3 dB degradation of co-located receiver 

performanoe due to desentization or intermod produot 

signals, 

") J. Installed equipment shall be properly grounded. and be hazard-

free to users and maintenance personne'l per OSHA guidelines and 

local electrical codes. 

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

radio channel: 

a) Transmitter power output, 

b) Standing wave ratio, 

c) Receiver sensitivity, 

d) Receiver squelch sensitivity and tone decode capability, 

e) Filter insertion loss and desired attenuation response checks, 

f) 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 Department, local govern

ment, etc, 

g) 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 systems. Corrective action, suoh 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 ~ntenna 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 Specification T should be checked 

for conformance at the time of installation. 

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

a) !Ilessage length averages for telephone and radio, 

b) Message rates. These should be displayed to show the channel uti

lization average for 24 hours, the busy hour average and the peak 

busy hour for both radio and telephone, 

c) Channel utilization should be computed based upon the above data 

record, 

d) Total telephone utilization (emergency requests) should be analyzed 

and compated to predicted levels and to system design. criteria 

us~d in system desi~ 

e) Total radio utilization (sum of all radio channels) should be 

analyzed and compared to predicted levels and system design 

criteria, 

f) Comm Center staff evaluation and adjus'~ments can be based upon 

these results and future expansion plans can be supported by 

these results. 
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TABLE 2-18 COUN'l'Y LOCATIONG Fon HOR:';'l' - CASE SIGNAL RELIABILITY CHECK OUT 

REGION 1 

IiYon 
O'Brien 
Osceola 
Si6ux 

ExtremeNl'l corner 
m'I, SW corners 
NE corner 
Extreme NW corner 

REGION~2 ______________ __ 

Cla;y 

Dickinson 
Emmet 
Palo Alto 

REGION 3 

Hancock 
Kossuth 
Winne"P.a.go 

REGION 4 

At Peterson, north 
end of Pickerel LakE 
Extreme SW co:;ner 
NE, SE ~omers 
NW corne~, above 
lo!ud Lake 

NW,SW corners 
NE, NW corners 
NEI m'I corners 

Cerro Gordo At Meservey, Dough
erty 

Floyd SW corner near 
Coldwater Creek 

Mitchell Extreme NE corner 
and along Wapsipin
con River 

Worth SW comer near 
Beaver Creek and 
Route 9 

REGION 5 

Clayton Route 13 NE corner, 
Extreme SE corner 
on Mississippi 

.Allamakee NE, SE cornor, 
routes 182 and 13 
respectfully 

Howard S~I corner near the 
Waspsipinicon River 

WinneBhieck NW corner, near 
upper Iowa River, HE 
Dorner east of LOQust 

REGION 6 

Cherokee 

Ida 

Monona 
Pl\ymouth 

Woodbury 

EEGION 7 

SW corner near 
Pierson Creek 
m'I corner near 
Achton Creek 
SE corner 
S~I corner of county 
on route 12 
SE of Danbury 

Ruena Vista NE corner near 
Pickerel Lake and 

Calhoun 
Pocahontas 
Sa.c 

REGION 8 

Hamilton 

Humboldt 
Webster 

Wright 

REGION 9 

in the Nli corner 
(Wanata state Forest 
Preserve) 
NE corner 
Extreme NE corner 
Extreme m'I corner 
SW corner on Route 
4 

South of a83 on 
Bear Creek (SE 
corner) 
NW, HE corners 
SE corner, near 
Des Moines River 
Extreme m'I, SE 
corners 

Franklin Near Oakland (SW 
corner) 

Hardin Extreme N1'1 corner 

IIEGION 10 

Blackhawk Extreme SW,'NE cor
ners. 

.Bremer Extreme NE corner 
on the Little Wa.p
sipinioon 

Butler 1 mile east of 
Ackley on U.S. 20 

Chickasaw Extrellie HE corner 
scuth of Pro,~ivin 

REGION 11 

Buchanan 

Fa;yette 

REGION 12 

Delaware 

Dubuque 

Jaokson 

REGION 13 

Ca.rroll 
Crawford 

Greene 

REGION 19-
Doone 
Story 

REGION 15 

Marshall 
Tama 

REGION 16 

Benton 

Jones 
Linn 

REGION 11 

Olinton 

NE corner on 
Maquoketa River, 
SE corner 
At Jesup, Oelwein 

Near Colesburg on 
Little Turkey River 
at Sand Springs 
SE, NE corners Oil 

Mississippi Bluffs 
On route 67, NE and 
SE corners on river 
bluffs 

SE of Coon Rapids 
N1'I corner (near Sol_ 
dier River) 
SW corner 

SW corner 
Extreme NE, N1'I corners 

N1'I, srr corners 
NE, UW oornerll 

South of Belle Plaine 
on 21 
Extreme NE corner 
Extreme NE and NW 
corner 

Extreme l:lW corner 
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TABLE 2-18 Cont. 

~GION 18 

Harrison NVI, SE corners 
Pottawattamie Near Walnut, north 

Shelby 

REGION 19 

Adair 
Audubon 
Cass 
Guthrie 

REGION 20 

Dallas 

Madison 

REGION 21 

Polk 

REGION 22 

Marion 

Warren 

REGION 23 

Jasper 

Poweshiek 

REGION 24, 

Cedar 

Iowa 

Johnson 

Washington 

- -

of Elliott 
NW, SE comer 

NE comer on 180 
Extreme SE corner 
At Dewey(SE corner) 
North of Adair on 
90, South of Coon 
Rapids on 141 

West of Dawson on 
141 
Extreme SW corner 

Extreme NE, NW 
corners 

at Newbern, Hamil
ton 
NW, SE corners 

At Vandalia, NW 
and NE corners 
NE corner along 
Walnut Creek 

~~- miles east of 
the Linn, Cedar 
County junction a 
along the North 
boundazy 
At North English, 
SW, SEI corners 
Extreme NW corner 
of county 
Extreme NW' corner 
and at River -1linc
t,ion. - - -

HEGION 25 

'Louisa 
Muscatine 

REGION 26 

'Scott 

REGION 27 

Adams 
Clarke 
Decatur 
Ringgold 

Ta;ylor 
Union 

REGION 28 

Appanoose 
Lucas 
Monroe 
Wa;yne 

REGION 29 

Davis 

Jefferson 
Keokuk 
Mahaska 

Van Buren 
Wapello 

REGION 30 

Henry 

Des Moines 

At Gladwin 
Extreme NE corner 
on Route 6 

Route 22 near Camp 
Abe Lincoln - Extreme 
NW corner 

East of Nevinville 
SW corner 
SW corner 
NE corner near Sand 
Creek 
East of Lenox 
HE of Lorimar 

.NE, NW corners 
rll'i corner 
NW corner 
West of Lineville 

SW corner, Des Mllines 
River 
Near 
Extreme NE, SE corners 
HE oorner near Barnes 
City 
NE corner 
SW, NE corner 

2 miles north of 
Winfield, I'lest of 
Wa,y1~d on '18 

.On route 99 at 
Louisa Co. BOrder 

-' 
:, .'- -

REGION 31 

Lee 

REGION 32 

SW of Keoku1i:',~on US 
61 (Mo. bordllr) 
Extreme Ni'i Lee Co 
on State route 16 

]'remont /lUlls Clcluni;y line on 
59 just D,orth of Imogene 

Montgomex:y Extrema NE, NW 
corners 

Page Ext:z;oeme SW, :,Nii 
corners 

. " , 
,/~ .~~.o-!' :(ltow}. 
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2.3 FUNuING 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, arid/or municipal govern

ment funding sources. Federal aSl?istance for flli"J.ding 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 

Pl~ning and Programming and other state Departments for DOT funds. The 

matching funds are usually provided by the county or municipal govern

ments. Some state funds for authorized 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 Iowa Crime Commission as the' state administrator for LEAA 

funds. For fiscal years 1974, 1975, and 1976 (the Federal 

fiscal year is I July through 30 June) the cash match amount 

re~+ired 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 \"lill 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 

money can be used for purposes of this cash mat.ch. 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 (January, 1974). Reversion funds from FY73 and FY72 
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may be available at a seventy-five percent (75%) feder~l and 

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

FY74 area plans and funding have already been approved and 

budgeted. Area plans for FY75 funding must be submitted to 

the state Planning Agency of the'Iowa 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 fupds for communi

cations equipment ~ ~ conta.ct their Area 

Crime Commission Project Director~ 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 

wi th this ruport. 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 ~ law 

enforcement radio equipment and that equipment specifications 

~ be included with the plan submittal. Reference, Section 
8, Volume II of this report for procurement procedures 

recommendations. 

Figure 2-8 shows 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 ~ include 

the communications equipment request in. the area plan. 

That plan must be submitted to the Area Crime Commission 

for approval and eDtablishment of priorities. If the 

communications eqUipment request is included in the 

area plan and priorities, an application will be pre

pared and submitted to the Iowa Crime Commission. 
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Approval or denial of this application request usually 

requires ninety (90) days. 

(c) No bidding,vendor sel~ction and resulting purchase orders 

for communications equipment may be issued until th~ 

"Approval of Grant" form has been receiYed by the Area 

Project Director and forwarded to the communications system 

contracting officer, 

2) Funding Through the state Offioe of Civil Defense -

Funds are a~ailable through the state Office of Civil Defense 

when matched with local money if specific criteria are satis

fied in contructing a Comm center located in an approved 

"Emergency Operating Center" (EGC). An EOC faciE ty must 

have some degree of fallout protection and the necessary 

staff and communioations to provide direction and control 

for government emergency functions. CD funding may also be 

authorized for a mobile or transportable Comm Center for use 

in emergenoies as an alternate communioations resource. 

"Four elements aI'e basic to operation of an EOa: (1) fallout 

(radiation) proteotion, (2) trained people to carry out 

essential EOC fWlctions; (3) oommunioations and warning oapa

bility, and (4) necessary equipment and supplies. ,,13 Also 

see Referenoes 14 and 15. 

The details of these elements are provided in the latest version 

of the referenced documents. Assistance in planning an EOa 

and establishing its fundability is readily available through 

the county CD Direotors I Office or the Iow,:3, state Offioe of 

Civil Defense, Lucas Building, Des Moines. However, planning 
" an EOO must be preceded by the establislwent of a oounty emer-

genoy plan, 
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3) DOT Funding-

U. S. Department of Transportation (DOT) funds as administered 

by the Highway Safety Program Director of the Iowa 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 improvement of highway safety as described 

below: 

(a) Department of public Safety 

DOT funds are available through the Iowa Department of 

public Safety for police traffic enforcement programs. 

Such local programs must: 

(1) Provide a significant improvement over present 

conditions or operations, 

(2) Ee part of a comprehensive area plan 

(3) Must be processed by the Department of public 

Safety. 

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 programd involvement with traffic safety. 

Any equipment obtained with these funds must be dedicated 

to 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 documentable. 

(b) 'Department of Health 

At the present time (January 1974) certain DOT funds are 

available through the Iowa Department of Health for pur

chase of ambulance vehicles, ambulance radios, medical 
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equipment, rescue equipment and emergenoy medical techni

cian-ambulance (EMTA) training. An effort is being made 

to expand this fund availability to include the needed 

Comm Center equipment for Emergency ~redical Services radio 

communications. 
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Ta.ble 2-19 IOWA CRIME COMMISSION AREA DIRECTORS 

01 - NORTHWEST IA. AREA CRIME COMMa - - ~-, 

630 Insurance Exchange Building 

Sioux City, Iowa 51101 

PHO~ 722/252-4569 or 4560 

Mr. Dean Haze, Project Direotor 

Mr. Ron 0' Neal, Fiscal Officer 

02 - SOUTHWEST IA. AREA CRIME COMMa 

4621· North 82nd Street 

Omaha, Nebraska 68134 

PHONE: 402/571-4172 

Mr. John Langley, Projeot Direotor 

Mr. Gerald C. Peterson, Fisoa1 Offioer 

03 - NORTH IA. AREA CRIME COMMa 

P. O. Box 380 

202 First Street S. E. 

Mason City, Iowa·50401 

PHONE: 515/424-5834 
Mr. Allen R. Wa;y, Project Direotor 

14r. Robert O. Bowen., Fisca.l Officer 

~,Jo '. 
04 - CENTRAL lA. AREA CRIME'COMM. 

:).04 E. Looust 

Dea Moinea, Iowa 50309 

PHONE: 515/283-1521 

Mr. Ronald C. Middleton, projeot Direo~or 

Mr. Ruase11 G. Lull, Fiaoa1 Offioer 

05 - SOUTH IA. AREA CRIME COMMa 

P. O. Box 943 

Fairfield, Iowa. 52556 

PHONE: :515/472-5017 

Mr. Gordon E. P1ep1a. ProjeotDireotor 

06 - NORTHEAST lA. AREA CRIME COMMa 

City Hall 

715 Mulberry 

Waterloo, Iowa 50703 

PHONE: 319/291-4416 

Mr. James Kilman, Projeot Director 

Mr. Marvin Bartels, Fiscal Officer 

07 - EAST CENTRAL IA. CRIME ~OMPi. 

4403 First Avenue ,5. E. 

215 Exeoutive P1~za.B\lilding 

Cedar Rapids, Iowa 52401 

PHONE; 319/393-9507 

Mr. John R. KellQgg, Projeot Direotor 

Mr. Gerald S. M~, Fiaoal Otficer 

08 - EASTERN lA. CRIME COMMa 

1001 Kahl Buid1ing . 

Davenport, Iowa 52801 

P.HONE: 319/322-6121 

Mr. E~u.l Podurpl,' ProJeot Direotor 

Mr. Williall J. Ko Ciurldn, Piaoal otti(lel' . 
CJ 

o , 



2.4 COMMUNICATIONS CENTER OPERATIONS MANAGEMENT 

Management. of a county-wide or a mul ti-county law enforcement Comm Center 

is important to ensure that center operations policies are established cnd 

that operations are conducted in a professionally competent manner, con

sistent with recognized standards and in keeping with the requirements of 

all user agencies. 

The'achievement of this management function ~quires a Communications 

Governing Board to provide an effective managemen~, method which 

can provide a professionally. integrated dispatch operation. The Board is 

responsible to all law enforcement and public safety agencies which vest 

their responsibility to :it f'oT ,communication of complaint response and 

dispatch control to their officers. 

It is recommended that: 

1. A Communications Governing 130ard of approximately eleven '(1 i) 

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 

representation 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. An, .agency representative member should be appointed by the agency 

management on ;!;.he basis of his knowledge and experience in law 

enforcement communications and may be an ind,ividual now responsi

ble for the 'present agency communications supervision and opera

tioI),s functions. 

Suitable representation is gained for each county or region board, 

'when each of the following_agencies or groups of agencies appoint repre

sentatives. 
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- - --- ----- -------------------~---~ 

County Sheriff 

County Seat and Major Co~~unity Police Department~ 

County Civil Defense Director 

County Seat Fire Department (ex officio) 

Other public Safety Agencies (~officio) 

Responsibilities of the Communications Governing Boards include- at least 

the following areas of activity; 

1. Determine the facility in which the Comm Center will locate 

to provide adequate space, working conditions and physical 

security, 

2. Determine the degree of participation desired by all cooperat

ing agencies, 

3. Prepare or contract preparation of the specific re~rements 

of the county-wide communications system: 

a) Radio base station elements 

b) Telephone, both emergency-request, inter-agency (out

going/~ncoming) and administration 

c) Mobile and portable radio units 

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

4. Select either a suitable antenna tower site or determine the suit

ability of the present tower and site, 

5. 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, 

6. a) Provide the impetus for preparation of applications for the 

official APCO frequency coordination and FCC license changes, 

b) 
Ii) 

Provide assurance that FCC license renewals are current for 

each associated facility, 

1. Develop policies for center operations, funding and maintenance 

cost proration to the user agencies, 

8. Use guidelines for selection, conduct interviews, evaluate and 

employ a Communicatio~, Center, Director, 
~; 
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10. 

Develop policies for dispatch procedures, records develop

ment/usage: 

a) Message priorities, all agencies, 

b) 

0) 

d) 

e) 

f) 
g) 

h) 

Network discipline, 

Use of procedural codes·, 

Message ~ecurity devices, 

Log keeping 

Record retention, 

Reports'to individual agencies, 

Evaluation of emergency response time, 'dispatch action 

response time and other. performance evaluation, 

Utilize dispatcher job descriptions, selection and evaluation 

guidelines and assure the Comm Center Director is following 

those in developing and maintaining a capi:i,ble dispatcher staff. 

Volume II ha...~ a set of reoommendl!ld guidelines for these" 

11. Develop a policy for training of all dispatchers and officers in 

the dispatch procedures and network discipline. Volume II has 

in it a list of training guidelines. 

12. Develop system maintenance policies and performance evaluation 

for assuring equipment reliability. 'This can be via in-house 

maintenance or contract maintenance technicians. See Volume II, 

13. Maintain a planning function for development of th~ 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 Corom Center must hire a Director £01' their center. 

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

provided in Volume II of this report. 
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3.0 
l 
" . '- :~., - .. ?" 1'" 

3$1 CONWACTOR p.ECOmrEN'TATIONS:' .. :-.2 ,c' 
.' '~, ", :/' ".,~ ~- . )... ".,.,', ...... 

_: " .' , ," .::>\,,,~, /.r 
'l'hefollowing recommen~t.i(}~\ p.r~ ~repared 'tiy I~pe'~'i:lt~~· A.ssocia.tes for the guid-

" ",:~ , ',\~....<, .- ',. > -' 

ance .of8{,:rency ~,ant, pe:rsoi~rii.~.~ (coitii,~y ~pe;rv:i;sor~fI sheriffs, city 

COUllt~il membe;rs,ci~~' c·~llia~~GI'ter.'s~:;,9hieft'.l '~f police", etc.) who are responsible 
, . . . ,. " '-'"t, j-. ". 

£ot' the. prepar:ation of:p1a.:ns f'qr }+p'ti:~~.ing "the law ;enforcement communi.ca.tion 
_._ . ~." '-, '. ,'. ;;; - I ./. "-

system undel' i<heir administratiork .' ,: 

1. 

\ 

l '". <. , '- .<, :,' "-.>'.:;<:- .' " . 
It is; I'ecomme:rrded that ~aQh' cath\"~r$. (;'i'gan~~ it. ~;1fer.ning Boa:r~ of 

, ',~' ::... ~ ~" I ~I, ,/,';. • \ " .' , 

user agencies :U'! oX'der' 1;..0: ¥vi311"ip ""t~iE!~.i~'fu;lf1t.e.ellt~tion plan in their 
, -" I ~:-"" <:...:. 

jurj,6di~tion~, , ge~ Sect~(72L ~:~~4 ifl 'f: 
>-

~' , " " , 

with the. .g.ddeliD.es Q)'f t1:ii~)"pi~,c:in order t;? obtain an a.pproved 

lEAA ~8.n.~ :reCl.J,test. (s,ee \S~~t~on 2.3 of tllis;volum~) The Area. , 
" 

Crime Comm;j.ssion Proj~ot, Direct-or shoJ1.1d":be ocn:tacted for guidance 

"in plan developmett'li'.·: :~.e coUnty She;~i:r~' ~;f'fiCe should assume 

responsibility for prepa.r:i.ng:"ehe gI-a.Il;t 1acruests for implementa.tion, 
: -".. t,; . ; ." : 

~ . . ,. 

! , '.' ~ ~. '"")'j' 

It is recommen~.ed that a hi~·pla.nning priortty be given to 
\, .' ,k.'; ~ ~ . ''-....... , 

implementing the Tactii4~~. &\t'b~stEtm, (TIP) and the high .... band mobile 

unit's(se~3'Sectioh 2,.2J~8f~'·,':j:r:L .titi~'0~garif contact the Area Crime 
I ... <', .' .~. --..' • _ 

COlTlInissi:on' Direotor for" {?tiit-il~ of f,gdera~1 grant fundi~g for this 
.... ~<' ,: ,,' ,~," " 

ays:tem. Obtain fromt~e Department pf Public Safety a set of 
,'.~ \ 

Rules and Regulations. to''!' ope~?ting on the public safety emergency 

radio comr.mnicatio~s ch.Cj;i~n~1 ;'C:~actical Ml~"mal-Aid Cha.I1!t4l,155.475 MHz), 
:., ~;. .' ,,....:.'J ". .,1:,\' , 

" 

4. It is recomm~nd~d tha.~ when pla.n~::d.ng·'~B 9Qntemplated involving either 

. Grun4.y,rlashi~~brJ;~ D~~~t.Uf1 V~;'~~~~~~ly,?nd Crawford Counties, that 
" ,,',' " .,.;,. . ,.' N' ;. ~IJ 1/ ',_; _, " 

ag.dit:i..onal site.':.lQca.t'lo~Qost l!effiEfa'tiveness' and signal reliability 

ana,1irsis be p~rf"ormeQ, bff' #.!compet~tit cOllllnUl!iications system enginee~ 
based upop. th~.availa.bli,.·~j,:t~s 'and"to optimize the selection of Oomm 

, .. ' .... "' ',\ 

Center q~ty loca;t,i.6ns" :e.or -~tile cOlmty or<r<agion., 
." , ' .. '\ ~,~~?t~£,}>' 

,;~/ 
,'J > _:.' ' 

"!: . ,~' 

, ,} 

" ,) 



5. It is recommendedihat the Governing ;Bo~d work with the Crime Commis -

(! sion Area Director and other fundin~ agencies to develop grant requests 

for partial funding of the installation (See Section 2.3). 

6. It is recommended that telephone company busin~ss and engineering 

representatives be requested to review specific 'eq'olipment and 

service requirements for each Comni Center planning consistent with 

each county agancy's ca.pabilities and. requirements of this plan (See 

Section 2.2.6)., '1 ' 

1. It is recommended that incom:l.ng emergency request lines, represent 

wherever possible, a single.dialingntunber which is available within 

all parts. of the area. being serv.ed by ,the Comrn Center. The 911 syst.em 

is the only known configuration providing this feature~ 

8. It is recommended that upon establishment of a county Comm Center, 

there be published 'in telephone diriectorie!§l of that county, telephone 

numbers for calling that center for emergency services.' This call 

will enter the center via a mu+ti'pl~ line rotary" 
I 

9. It is recommended that th~) emergency r'e@est telephone system utilize 
" 

separate calling numbers from those of 'the administrative system to 

assure' that the busy-concii tions of one system do not cause the otheX' 

to become overloaded~ 

10. It is recommended that planning in each county include the 911 for 

county seat cities and especif:i.l1y for cities having a population of 

10,000 or more. Larger metropolitan area 911 services should include 

an area which extends to the limits of toll-free service, 

11!! It is recolJllllended that regardless of data system usage, a concerted 

effort be made by each Comm Center Governing Board to coordinate 

policies for improvement of dAta files and to standardize formats. 

for data retrie~ral and translIlission to mobile officers, 

12. It is recommended that Governfng Board personnel and Center Directors 

plan to enter into a contract for maintenanoe services to assure 

oontinuing specified performance of the s~tem functions. See Section 

1.0 of Volume II., 
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13. It is recoromended that the system operation be evaluated at least once 

during each year to determine its effectiveness. See Sectipn 3.0 Vol

ume II and Section 2.2.9 of this volume, 
" 

14. It is recommended that the Comm Center operating procedui-es, d,isciplines 

and code usage be coordinated state~ide and allowances made/,for dis-
• , ,I 

patcher training in these procedures (See Sectioa 6.0 Volume cII). 
There are plans being developed by the Iowa Highwa.y' Patrol Communi

cations Director to offer this service to Iowa law enforcement agencies. 

3.2 LEATAC RECOMMENDATION 

The procurement process for specific agencies involves the response of twa 

or more bidders, to the system specifications. During a bidders' conference 

there can arise a need to consider deviations 'and exceptions to the system 

and/or the e~ipment 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 specifio application of "this planning 

study will need to be shaped in each installation,.the LEATAC meeting on 

12 February 1974, prelimina:r:v to approval, noted to include the following 

re~irements" 

Deviations or exceJ;rtions to minimum standArds of the Specifications set 

forth in this report m~ be allowed under the fol£owing conditions: 

(1) The deviation or exceptions must be compati.ble with the plan, 

(2) .Any deviation 01' exception request must be reviewed bJ~, the Iowa 

Crime Commission and the IEATAC Committee, or its e~ivalBnt .and 

approved by both, 

(3) That the bidder shall ~aran~ee any system for which anY deviation, 

or exception ha's been allowed., 

(4) That the vendor shall ~arantee such systems so approved for a period 

of one year after acceptance. 

.... 97 -
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4.0 DEFINITIONS AND EXPLANATION OF TER)IS 

Agency 

CTCSS 

Channel 

A term used to identif,1 a law enforce

ment organizatic; or group of organiza

tions using the communications ~stem. 

Usage of the term with a modifier such 

as sheriff agenqy' or city law enforce

ment agency refers to the generic sheriff 

agency or the generic city law-,;enforce

ment agency. 

Continous Tone Code Squelch ~stem 

Sometimes the final "S" is omitted 

when referring to the tone itself or 

the encode or decode function. 

An assigned communications trans

mission service function. More than 

one path or link mCl3" serve a functional 

channel requirement. 

1) Specifical~ 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. c:riminal 

apprehension activities and for transient 

assistance. 

3) Operations Channel - functions to pro

vide the routine communications between 

mobile units and their Cornm Center 

operational cornman and contral dispatch. 

4) W:i,de-Area Channel - functions to 

provide specific mobile-to-mobile communi

cations be-tween units of a given agency 
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Channel (cont'd) 

Comm Center 

Dispatchers 

Generic System 

IHP 

IHPR 

LEA 

over distances beyond that possi

ble unit-to-unit. Second, it will 

provide an inter-agenc,y vehicle 

extended range in Sheriff-to-city 

or to IHP mobile officel:"s. 

The facility complex of e~ip

mant and personnel from which all 

communications activity for a spe

cific agency, 90unty, or :regional 

group of agencies is.contz~lled~ 

The personnel who are assigned the 

Comm Center radio operator function 

and the emergency' request/complaint 

channel response fUnction. 

A system model which describes the 

general characteristics, channels 

and frequeno-cf usage for a number of 

t~rpical or of aggregate characteris
tics for several agencies. 

Iowa Highw~ Patrol mobile unit 

Iowa Highw88' Patr.ol Radio. . The 

operational radio Oomm, Center, a 

base/repeater station ~r frequency 

m~ be referenced~ 

Law Enforcement. Agenay (s) • Reference 

all agencies in Iowa unless .modified 

such as "city LEA's". 

!) 

- 99 -
_, il 

If 



1\ 
" 

DEFINITIONS (con'd) 

LEATAC 

Link 

MCA 

Maximum Peak Message Rate 

SPI 

TTY 

Law Enforcement Administrators Tele

communications Advisory Committee. 

The transmission - reception equip

ment and medium forming a two-way path 

for communications in a particular 

channel. A frequency or frequencies 

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.g. 50% service 

probability index. 

The number of messages which are trans

mitted during the busiest five (5) 

minute period of a busy hour. In this 

report, the predicted message traffic 

values for radio and telephone are 

the maximum peak message rates. 

This assures an adequate system channel 

capacity for the public safety emergency 

stress periods. 

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 datas'erv:ices. 
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