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1.0 INTRODUCTION 

e' This volume provides a collection of the detailed efforts which support the 

State of rowa Telecommunications Plan contained in Volume I and its Appendix. 

Objective planning criteria and guidelines are used to form the technical 

foundation upon which the system frequency plan and channel requirements 

are developed. There are sections which provide detailed tables of data for 

those 't1ho wish to learn the reasons for and magnitude of factors upon which 

many decisions are made in the development of this comprehensive plan. 

Predictions are shown for the anticipated modes of radio communication sig­

nal reliability which will Clccur in system usage. These are prepared using 

contours of service probability index (SPI) which indicate the confidence 

level that the required grade of service will be met ninety-five percent 

(95%) of the time in more than nll1ety-uine percent (99%) of the system 

service area. 

Time phased cost estimates and'priority based schedules are developed to 

guide the county and area planning personnel. 

Provided are operational performance check-out procedures, system operational 

procedures, system management suggestions, and recommendations are given 

for operating policy, purchasing, system maintenance, and for the techno­

logical improvements which m~ be later incorporated. Definitions and ex­

plahations of terms and t'eferences are provided in later sections. 

The development of this volume and the generic plans in Volume I is ll1tended 

to provide individual county planning groups and various approval agencies 

with ~ll possible information items. However, it must be recognized that 

each specifio installation will have a differing location requirement, opera­

ting conditions and present equipment usage which will oause individual agency 

planning personnel to expend additional efforts, especially in the Comm Cen­

ter plan development. Planning efforts may require either Crime Commission 

iieclmical staff personnel, Staiie Division of Communications Staff, and pos!eibly 
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other professional assistance. This should be considered when budgeting, 

scheduling and prior to contracting for i~tallation • 
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2. 0 TE~domruNlcATIONS SYSTEM PLANNING OBJECTIVES AND REQUIREMENTS 

2.1 PLANNING OBJECTIVES 

The telecommunications planning effort of this study has developed a state­

wide plart shown in Volume I and in this report. This plan oonsiders the 

communication~ requirements of all law enforcement agencies and their co­

operating public safety and emergency agencies, and wh.en implemented will 

provide better se'rvice to the citizens of Iowa. A goal in the final plan 

development is to design a system having a high degree of effectiveness and 

efficiency that performs with minor additional physical expansion for a period 

up to fifteen (15) years. 

The following planning objectives were used to provide background and guid­

ance for systems. requirements development relative to state-wide law enforce­

ment agencies. These requirements became the basis for the development of 

specific telecommunications system implementation plans. These objectives 

are expressed involving the use of known facts and parameters, and it i~ 

intended that they can be readily interpreted by users without misunderstand­

ing. In Section 3.0 present system deficiencies are presented based on 

comparison with these requirements. 

1. LaH enforcement telecommunications systems should be available at 

all times to assure that those who need law enforcement assistance 

may obtain it with minimum delay. The public should, in an emer­

gency oe able to contact a law enforcement a.gency immediately by 

making a single telephone call. Reference 1 (f) 

2. The system srr01i1d provide a highly reliable base-to-mobile and 

mobile-to-base radio communication which will be available at 

all times for authorized agency officers to cooperate in emer­

gency maneuvers, to request aid and information, and to receive 

agency command instructions within the agencies' jurisdictional 

areas and with a minimum of delay time. Reference 1 (h) 
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5. 

The telecommunications sYstem will ,vide interconnecting link-

ages to adjacent law enforcement anc to related cooperating fire 

departments and emergency medical se :vices age~cies in order to 

obtain an efficient mutual support. 

The telecommunications system should be designed to be economical 

in both cost and frequency spectrum usage through a provision t:P..at 

dispatch centers and associated faoilities serve a sufficiently 

large geographical area, and population size. 

The system should have an adequatei::lVentory of well-maintained 

terminal and link equipment and system operators should utilize well­

developed operation plans and. procedures \'lhich have provisjons for 
. l~ 

maximum ooordination of publio safet,Y- and emergency agencies with law 

enforcement agenoies during nopmal.operational periods and during 

emergency oircumstances, irlcluding area~iide disasters. 

6. Funotional requirements should be defined in objeotive terms not 

subjeotively affeoted by personal opinions, preferences, and biases. 

Measurable standards and minimum limits should es·tablish the aocept­

able performance of the system funotions. 

DISCUSSION OF OBJECTIVES 

Law· enforcement and public safety oommunioai.ions via radio systems, data sys­

tems and video telecommunications are presently undergoing marked ohanges. 

These dhanges are brought about by reoognizing a need for reduced assistance­

request-response time. Also, changes are needed to achieve the communioation. 

goals of these agencies' activities, because of an. increase in criminal activity, 

and through previously uncoordinate~ systems changes by various agenoies. The 

radio spectrum is presently serving land-mobile and Point-to-Point operations 

in a manner whioh causes serious and unacceptable interference, unreliabiUty 

and serious delais in communications. 

Spectrum availability offers prospects for certain improvements,' but many prob­

lems must. be solved in new systems planning. ,The VHF low.-band operations 
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provides serious problems which areconnected.with physical phenomena.such 

as skip interference. Precipitation static plus man-made external noise 

often makes it difficult '~o meet the implementation and reliability goals 

~ of future systems. Expansion of s,ystem message traffic capacity and improved 

ut:1,-lity of existing channels makes necessary a spectrum coordination planning 

activity which has more impact than ever before. 

In establishing system requirements both the performance and the cost of 

making effectiv1,9 use of natural and man-made resources are important to con­

sider. Examples of resou:rces include: 

- The number of available frequency channels 

- The number and capacity of telephone lines and data links, 

- Available terminal equi'pment, 

- System time response performance, 

- Money ~ld operational manpower. 

Additionally, it is important to establish criterion for specifying and 

measuring the quality of .the function perf'ormed. Many of the requirements 

mao'" be defined in terms of allovlable limits for varions modes of system 

functional performance.. These limits may be stated ill terms of the range 

of any specific function, its accuracy, the completeness of the function, 

the reliability of the function, a time delay or response time of the 

function and other special parameters that may be defined and used. 

Functional performance goals are important to define and must be separated 

from details of specific implementa"liion, i.e. the equipment and system hard­

ware which are required to provide the functions. Performance mao'" be evaluated 

through use of limiting criteria lists which allow perf~rmallce measurement for 

e·ach specific function. and thereby establish standards for operation. The 

standard limit (value for crHe:rion) must provide an acceptable level of ser­

vice. Proper 9tandards for requirements provide that the minimum permissable 

performance levels are exceeded a large percentage of the time. 
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2.2 SPECIFIC REQUIREHENTS Al~D DISCUSSION 

~ 

The requirements which are presented in this section have been reviewed by 

the LEATAC and were revised in accordance with suggestionsU made by its 

members. The list of categories of requirements is: 

(1) General system re quirement s 

( 2) Communications Center (Comm Centers) 

(3) Communications 
:,\ 

links. 

( 4) Operating procedures 

( 5) Dispatch and operations personnel training 
( 6) Maintenance standards 

(7) Physical facility 

(8) Comm Center operations management 

A discussion of each of the requirements is provided which explains its 

application to specific agencies and describes its meaning. 

2.2.1 TELECOMMUNICATIONS SYSTEM - GENERAL 

Requirement (1): The telecommunications system shall provide a good commer­

cial voice intelligibility of circuit grade five (5). This produces an 

intelligibility of greater than ei&~ty percent (80%), ninety-five percent 

(95%) of the time and an articulation index of greater than 0.25 for all 

terminal links,(radio/telephone). Reference 6. 

Discussion: Of primary importance to the officer who is using the communi­

cations system is his ability to achieve a high voice intelligibility at 

all times and under all conditions of his activity. His ability to perform 

the duties of his office depend on accurate and rapid response from a dis­

pa-I;cher or from another office with \ihom he must coordinate. The criteria 

of this requirement is based upon standards of measurement of intelligibility 

(Reference 1) and upon grades of service which have been defined for public, " ' 

safety, land mobile and other comnmnications services. 

Requireme~ (2): The telecommunications s.ystem shall provide flexible and 

efficient interfaces between telecommunications ~radio, telepJ:1one and data) 

links., especially for agencies needing cross-agency linkages. 

Discussion: Law enforcement communications s.ystems need to employ a more 

efficient method for communication linkages between its radio. links and the 
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telephone and data links. Dispatchers nOl,/, must provide an ea.r-to~outh and 

to-keyboardtransfer' for most of these linkages. The objective is tb provide 

a more direct linkage, thus reducing dispatoher load and translation errors. 

The dispatcher must monitor the radio links (FCC) and should also do so for 

the telephone and data links. 

Requirement (3): The radio communications system shall employ a frequency 

pla.rt which shall not due to co-frequency signal interference degrade the confi­

dence level of the grade of service, as predicted 1\r:Lthout interference be­

tween stations, by more than five percent (5%). It shall have provisions for 

cross-age.ncy linkages and shall be compatible with a.djoining state frequenoy 

plans. The plan should reduce nuisance interference with tone coded squeloh 

for primar.y agency ohannels deooded at Communioations Centers. 

Disoussion: Co-frequenoy interference is unwanted communication and reduces 

the reliability of desired communications. Interference of this nature can 

be suppressed by proper selection of frequencies for areas with the objective 

of reducing destructive interference to a vanishing point and oan further 

reduce nuisance interference through use of tone coded squelch. This require­

ment is consistent with nearly all modern police communications systems up­

grading and for new system development plans. 

Radio communications between units operating near state boundaries present~ 

are unable to communicate across the state boundar.y. This can be overcome 

via a common. nationwide compatible radio channel. Compatibility is important. 

because of the increasing mobility of v..an~ed persons who should be appre­

hended before they have traveled beyond the range of recognition. 

Requirement (4): r<1inimize system implementation costs by careful selection 

of base and remote station sites to ta1<:e maximum advantage of terrain and 

shortest inter-agency telecommunioations links. 

Discussion: Optimum site selection for base and remote base towers is a 

complex function of signal coverage in a jurisdictional area, the terrain 

lengths and type of control links, power oU'cput antenna height (tower) and 

subjective parameters which involve administrative and political factors. 

The requirement assures these factors are considered meeting performance 

(signal reliability) criteria. 
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Requirement (5): Provide operational stand-by equipment (both radios and, 

emergency power generation) to assure communications capability when primar,y 

equipment has been disabled by malfunction or local power failure. 

Discussion: Law enforcement communications systems standards require a 

reliability which cannot be provided without minimum items ,of stand-by 

equipment and emergency power generation. The need is gr~aiest when natural 
,', 

or man-made disasters have occur.red Equipment catastrophic failures should 

not result in loss of the primary Operations Channel when there is stand-

by equipment. 

Requirement ( 6): Provide base and remote base stations, repeaters, and 

their ~~tenna systems to meet the radio circuit merit grade 5 in the desired 

service area. Illumination beyond desired service areas shall be curtailed 

by limiting antenna height and output power (use power and antenna selection 

according to area) and through radiation pattern implementation. 

Discussion: Other items related to optimum siting interference and reli­

ability adequately describe the rationale for this design requirement. 

Requirement, (7): Provide area transportable emergency communications systems 

which can be dispatched'for temporary service under disaster conditions. 

These shall be self-sufficient units with emergency power supply, trans­

portable tower (40 t9 50 feet) and radio equipment capable of transmitting 

and receiving all frequencies used by the area emergency service agencies. 

Discussion: County or multi-county areas may utilize such ,a transportable 

system as an adjunct to Civil Defense Emergency Systems. This ~quiremen~ 

is in keeping with National Civil Defense standards and objectives for emergency 

preparedness activities. 

2.2.2 Cmll.ruNICATIONS CENTERS 

A communications center (Comm center) is the terminal/~:-r..-), which telecommuhi­

cations operations occur and provision for its operati~n should allow effieient 
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and full time communications operations with all facilities which are re­

qu"Jred for 'serving single and joint agency operations for which the Comm 

Center exist s. 

Reqqirement (1): Comm Centers should be developed to provide dispatch com­

mand and control terminals for public safety and emergency agencies in an area 

and be a part of an Emergency Operations Center whenever feasible. Their 

development should be in accordance with area emergency operating plans. 

Discussion: Each Comm Center should have physical security and area-wide 

telecommunications capability which allows for its becoming an emergency or 

disaster,operations center when needed. The operations of the normal law 

enforcement activities should not be degraded when emergency operations occur. 

Requirement (2): The Comm Center shall provide twenty four (24) hour, seven 

(7) d~ per week service manned with operating personnel having proven capa­

bility. 

Discussion: The dependence upon the Comm Center from its mobile users and 

from required inter-agency activity necessitates that Comm Centers should be 

manned at all times. Trained dispatch personnel can perform a superior job 

of providing accurate dispatch services. 

Requirement (3): Provide physical security for Comm Center operations and for 

it s personne 1. 

Discussion: The Comm Center should be protected from unauthorized intrusion. 

The terminal facility should allow access for only persons whose job duties 

relate with the. dispatchers. This security protection should restrict per­

sonnel entry from the street and thus make it possible for the dispatchers to 

operate without interruption. This requirement is in line with national 

standards for law enforcement agency operations, Reference 1 (g). 
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Requirement (4): Provide in the Comm Center design a margin of facility growth 

to meet expanding community needs and permit future requirements to be imple .... 

mented without major systems replaoement. 

Disoussi0t1;; Growth is due largely to teohnioal advances and an inoreasing need 

for ohannel oapability in an area. It is not oost effeotive to rebuild or 

replaoe large amounts of equipment when upgrading a facility. 

Re quirement (5): Insure suffioient links for affiliated agency oommanders to 

have aocess to their personnel direotly within the response time oited in Re­

quirement 8. 

Disoussion: The Comm Center may provide dispatch faoilities for more than one 

agency. All agenoies affiliated with the Comm Center should have immediate' 

and responsive aocess to their personnel as if they had their own communications 

dispatch terminal. This goal will be met beoause of. superior equipment, pro­

cedures, operating teohniques and dispatoher training. 

Requirement (6): Provide adequate numbers of emergenoy telephone lines for 

emergency requests from the publio and for teleoom (telephone and data) link­

ages to affiliated agencies. Grade of service for emergenoy request lines shouL • 

be less than one (1) busy in one thousand (1,000) cails at busy hour. Reference 

1 (f) and 4. 

Disoussio;n: There. are several areas for growth in !,~)oncentration of emergency 

requests from the general publio and from affiliated agenoies through tele­

phone and data systems. There is a national emphasis for oommu.'r).ities to use 

the emergency 911 system. This will require inoreased oapacity in the Comm 

Center. A sufficient number of lines should be m'litchedint<,:> the dispatch 

terminal so that the response time and overall delay of oall anmTering and re­

sponses is maintained at p~ak message traffic periods. The efficienoy of the 

activity for emergenoy response to the publio and to affiliated agenoies can be 

improve.d in this way. Data servioes ''lill be expanding during the ooming de­

oade. Mobile units soon will make a .direct aooess to terminal facilities. 

-10-



Requirement (7): The Comm Genter must provide ade~~ate inter-a~ncy links, 

e.g., Point-to-Point radio communications, central records facilities (manual 

and/o;' TTY), incoming emer~ncy calls, inter-a~ncy telephone links (Centrex). 

Discussion: Adequate link!:.; can be determined by traffic loading and response 

performan0e criteria standards versus the peak traffic conditions. When re­

sponse time a:1i peak traffic hours approaches limit's, the system must expand 

the number of critical links. Reference 2. 

Requirement (8): The Comm Center dispatch functional unit must provide an 

emer~nQY request answering del~ (either telephone or radio) of less than 

fifteen (15) seconds and an emer~nQY ,action response to that request in less 

than two (2) minutes at least ninety peroent (90%) of the time. This requires 

provision of an adequate number of ohannels and oontrol dispatchers. 

Disoussion: The emergency request del~ time is important when operating an 

efficient law enforcement system. The fifteen (15) seconds del~ is less than 

the maximum standard established by the National Criminal Justice Commission. 

It is a standard "Thioh the Iowa LEA'l'AC desires. This choice is consistent with 

the emergency medioal sertrioes request delay criterion and it is believed that 

this design requirement is a goal for operation of the Comm Center. Action 

response time is equally important in that the dispatcher should be able 

to receive a request message, locate an aotive officer, and instruct him in 

the required emer~ncy action in less than two(2) minutes. The important 

role of the. Communications Center capability is that there be an adequate 

number of channels for assuring this response time, fora restriction can 

limit the response time. 

Requirement (9): Provide separate, parallel dispatch operating positions 

with duplicate control functions in those Comm Centers where the anticipated 

to'hal (telecom and radio) message traffic loading necessit·ates the use of more 

than one dispatcher. 

Discussion: In keeping with -the response. time-and request delay time of Require­

men1 8, it is necessar,y that the dispatcher load remain below a minimum which 

would provide for a response del~ in answering incoming calls or in taking 

appropriate action. Dispatcher loading should not exceed a next· task acceptance 
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time of greater than fifteen (15) seconds. The ability to utilize additional 

dispatch positions should be 'built into the system or easily added to the system. 

ReqQirement (10): Provide a monitor panel system designed for reliable 

visibility and detection of area intrusion and fire alarm signals. 

Discussion: This requirement calls for a standard design which. will provide 

reliable identification and should be readily visible from the normal dis­

patcher operating positions. 

Require~ent (11): Provide controls for all the remote telecom and ancilliar,y 

functions used or performed by the Comm Center dispatch function. 

Discussion: The Comm Center control panel should provide flexibility for all 

direct and remo'te control ancilliar,y functions. Human engineering should be 

provided for efficient dispatcher operation and should be simplified to reduce 

errors. 

Requirement (12): Provide current status and map displ~s for active personnel 

and vehicles in the area. Provide accurate location and routing information 

for dispatched emergency vehicles. 

Discussion: A mUltiple agency dispatch center often will serve a larger area 

or population density than a single agency Comm Center. This requires usage 

of status and area displ~ devices. 

Requirement (13): Provide facilities for recording and pl~back of the radio 

and emergency telephone channels. Reference 1 (g). 

.Discussion: Recording and playback facilities are being recommended by the 

Public Safety and Criminal Justice Commission review committees in establishing 

standards for operation and. performance of modern communications systems. A 

direct recording is admissible evidence in a court providing it· is identified 

adequately. 

12 
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2.2.3 COMMUlHCATIONS LINKS 

The communications links of a system fill many impo~tant :functions. There 

are po int-to-point links that may be satisfied through a radio or radio channel 

or by a common carrier (telephone lines). All emergency lines should be "A" 

service to insure a dial tone at all timesv 

Telephone lines may be dedicated or they ~ be dial-up. A dial-up line may 

be used with 7-digit dialing or they may be ~0nnected through a special system 

sv.'itching center (Centrex) with intra-agency dialing reduced to four (4) digits. 

Radio links can have similar digital dialing to alert the agency to be contacted. 

A mobile unit and base Comm Center communications link must b,e considered 

for both the mobile-to-base and base-to-mobile operation. There is a difference 

in ~he potential li~~ reliability of mobile-to-base and base-to-mobile. How­

ever, when the mobile-to-base and base-to-mobile links meet the grade of ser­

vice requirement, communications will be reliable. 

Mobile-to-n'lobile services form an important radio communication link for mutual­

aid and inter-agency support. Establish!.ng requirements for mobile-to-mobile 

communications over a range of the entire operating area of the Comm Center 

jurisdiction poses problems but may well be worth the effort and cost required 

to resolve. 

Requirement: (1) Operations Radio Channel 

Provide a primary agency Operations Channel for base-to-mobile and mobHe­

to-base radio service. 

(a) The primary agency (routine operations) radio links, mobile-to-base and 

base-to-mobile shall meet a service probability index (SPI) 'I1hich 

assures that the desired grade of service for radio communications is 

met over "bhe required service area,. Reference 7. 
(b) Marginal cove:rage area in the are, a of service shall not exceed one 

percent (1%) of the desired service area. 

(0) Additional channels shall be provided. when the primary channel utiliza­

tion exceeds a busy hour peale of .33. 
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Discussion: The required grade of servioe must be met for both mobile-to-base., 

and base-to-mobile operations. To do so requires a system design thai' considers 

eaoh of the s.ystem variable parameters, so that an adequate margin is provided 

at all times. This approach allows a worthy margin beyond the minimum relia- If 

bility limit of service ~ade five. An additional factor whioh must be estab­

lished is that the marginal reliability area [where the confidence factor (SPI) 

is less that fifty peroent (5a{o) ] does not exceed one J(I.ercent (1%) of the total 

servioe area. This assures that the desired grade of service oan be met over 

the entire area. The under utilization of frequency speotrum should be avoided 

due to speotrum crowding. Additional channel assignments must be fully justi­

fied through proof of utilization. 

Requi:t-ement (2): Mobile-to-Mobile Channels 

A. Provide a looal law enforcement mobile-to'-mobile radio communications link. 

This channel shall be capable of meeting the required grade of service to 

a range of fifteen (15) miles.* 

B. Provide a Tactioal Channel (Mutual Aid) for inter/intra-agenoy law enforoe­

ment and emergency servioe (EMS) emergency oommunications. Utilize the 

common state-wide/nationwide standard frequenoy of 155.475 'MHz in aooordanoe. 

l-lith strict governing rules. County Comm Centers 'and associated base stations 

will transmit on this channel to ooordinate all law enforcement vehicles 

involved in the emergency. Referen,ce 1 (h). 

TIisoussion: The Criminal Justice CMlmission Commun'd.oations Committee reoently 

published standards (Standa.rd 23.3) for law enforoement agency communications, 

indicating that a Mutual Aid or Tactical mobile-to-mobile radio oommunications 

ohannel should be available for operation betl-leen all agencies of law enforoe­

merit. A Tactical Channel availability allows prese;rvation of normal operational 
,. 

• i~J 

channel integrity and traffic during emergencies. 'rhe implementahon of a state .... 
" 

wide ohannelthus insures direct communications with all elements working to-
\~'- ·1 

gether in an emergency situation. This is furthe'r l3xemplified by the praotioe 

in the Illinois ISPERN system and in plans being developed by the states of 

\'Iisoonsin, Minnesota, Iovla, and Missouri. At the 39th Annual Oonferenoe the 

APCO appointed a committee to review. a- :nationwide Mutual,~:i.d and Taotical Ch~~JI~~l; 
at the reqtiest of the FCC .,r j 

* Mobile-to-mobile oommunioations were late~ allowed to use ihe Operations Channa,' 
and Information Channel (mobile only) frequencies. G) 
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This channel must be utilized in accordance with strict operating procedures 

and should be monitored by the HighwCliY" Patrol Radio operators to assure com­

pliance o~ all users. Base station and mobile operations ort this channel must 

be minimized to assure it is lightly loaded. Emergency medical vehicles 

should have access to the channel through the cross licensing arrangement 

with the Department of Public Safety. 

Requirement: (3) Inter-agency Communications Channels 

A. Provide a reliable radio point-to-point communications li~~ for use between 

state, county, and municipal law enforcement agencies. This link should 

have a capability for data and voice transmission. Selective agency calling 

should be utilized for this link. 

B. Provide a radio channel for t\'lo-way information access by municipal, county, 

state law enforcement mobile units. Th~ channel shall be capable of 

both voice and data transmission. 

C. Provide telecommunications links between the Comm Center in an area and 

the agen~ies of law enforcement emergency medical and fire departments 

served by its functions. These links shall be provided in sufficient 

numbeJ;' to mee'~ all the criteria for request response tinle and provide a 

minimum in action delay. 

D. Provide telecommunications capability to adjacent communications centers and 

into adjacent state law enforcement agencies vlhen the area is adjacent 

to another state. 

Discussion: These requirem~nts recognize the need for inter-agency communica­

tions betvleen the 1m'la High\va;y Patrol, county sheriffs, municipal lavl enforce­

ment agencies ,I fire departments, emergency medical services and other agencies 

involved in emergency services. 

The normal operation of inter-agency communications centers involving state, 

countJr , and municipal agencies can be conducted over dial-up or dedicated 

telephone links and -through use of data link devices. The use of telephone 

or data links is recommended over use of radio channels. Hm'lever, a point-
. 

to-point radio link. for emergency and disaster situation utilization ,is 
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desired N'hen the common carrier may have become overloaded or is otherwise_ 

unreliable. A selective capability on the Point-to-Point link will reduce the 

nuisance interference commonly found on an rf-s,quelch-only radio system. 

The use of information systems in the past two (2) to three (3) years has 

necessitated the requirement that the Comm Center provide an Infonnation 

Chruulel in addition to the primary agency Operations Channel for base-to-

mobile and mobile-to-base two-way linkages. The guidelines therefore should 

provide local, munioipal and county law enforcement communications with a 

two-way voice or data request to an agency having a direct data terminal, access. 

This makes it unnecessary for each agency to have a data terminal since the 

information system access can be provided through the area Comm Center. 

There is a state-wide Emergency Medical SerVices Communications System (EMSCS) 

under development. This system plan provides the alternates for individual 

dispatch Comm Centers or for the inclusion of emergency medical communications 

dispatch with the local or area wide law enforcement Comm Centers. Under 

either condition, the EMSCS activity should be interconhected to the Camm Cen­

ter of law enforcement agencies, for there must be a close relationship c;J\ain-
(,' 

tained between these emergency.ser~ices • 

Re~irement (4): Emergency Requests 

For emergency request links, (the area lavl enforcement Comm Center shall reqeive 

the emergency complaints and provide action commands. Telephon0. calls origi~}at­

ing in an affiliated agency jurisdiction area should be automatically transfer­

red to the Comm Center if not answered locally after the first ring. 

Discussi2..l!: There is a nationwide movement and a recognition of the need to 

provide a single number emergency service telephone circuit for citi,zens who need 

emergency services. It is recognized tha~ this aotivity will require passage of 

time and that in'be~'im methods for operations of emergency request trans~er will 
'1 

be necessary. This requirement ~cogr:!;izes the need for certain local emergency 

requests activity. ' 
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Requirement: (5) Portable Radio and Paging 

A. Provide an ability for la.v enforcement officals to utilize portable radio 

units. 

B. Provide an ability for3elective emergency calling having two-way response 

capability for off'icers requiring a portable unit. 

09 Provide an ability for selective tone paging of individuals one-way. 

Discussion: Portable units have an increasing importance in law enforce-

ment communications technology. A separate frequency channel should be available 

for portable transmission to either base stations or for relay to a base station 

or mobile unit. 

'llhe seleotive oalling provision should allmv for calling of individual 

personnel in the area 1vhere reoeption is desired. 

OPERATING.PROCEDURES 

Develop and provide for all dispatch personnel a valid written pro0edure for 

normal, emergency and disaster communications. Referenoe 3. 

Discussions Operating procedures which are commonly applied by all dispatch 

personnel can improve the accuracy, efficiency, and overall performance of a 

communlcations system. Law enforcement agencies must communicate among their 

own personnel and with other public safety and emergency agencies at times when 

there are area emergencies and ge~eral disasters. Consistent procedures used 

by a+l agencies are especially beneficial at these times. See Seotion 6.0 
.. 

of. this volume. 
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2.2.5 DISPATCH AND OPERATIONS PERSONNEL TRAINING 

Requirement: Develop and provide a oommunioations training program for all 

dispatoh and operations personnel who engage in link traffic. This program: shall 

be established and administered state-wide in aocordanoe wi th~ sound educational 

principles. 

Discussion: Communioations personnel and others who engage in message traffio 

can perform their proper role when they know and oan practice effioient and 

consistent prooedures under normal, emergenoy and disaster modes of service. 

Formal training programs oonducted by skilled training personnel can save many 

weeks of haphazard on-the-job training which may not develop personnel having 

a satisfactor,y oapability. See Seotion 7.4 of this volume. 

2.2.6 MAINTENANCE STANDARDS 

Requirement: Develop maintenance standards for the Uniform test, repair and 

oalibration of communications system equipment., The standards shall become 

the oriteria for either the seleotion of maintenance contr~ctors, or the develop­

ment and review of agency maintenanoe pro,grams • 

Discussion: Law enforcement agenoy oommunioations equipment reliability is 

ver,y important to the aohievement of the agency objectives. Equipment per­

formance can seriously deteriorate without being peroeived by operational per­

sonnel. Maintenanoe personnel with proper skills and provided with adequate 

instruments oan detect defic:l.;·,ncies and maintain the system at design per­

formanoe levels during its lifetime. See'Secyion 5.0 of this Volume. 

2.2.7 PHYSIC~L FACILITY 

Requirement: The areas in which the, telecommunications equipment is l,ocated and 

operated should be faoilities designed to be reasonably secure from physical 

attaok and sabotage. 

Discussion: This seourity should extend to telephone trunk lines running to the 

telephone service faoility and to the radio transmission line running between 

the transmitter/reoeiver and the ante'nnas. " 
{J 
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2.2.8 COMMtJNICATIONS CENTER OPERATIONS. MAN'AGEMENT 

~.9,uiremeny.: The management of a Comm Center within an area shall be estab­

lished utilizing a governing board which is representative of the agencies 

which are served by the Comm Center. 

Discussion: This governing board shall be responsible for establishing 

policy and assuring the policy is met by the Comm Center supervision. 

Policies shall be developed meeting at least the general requirements of the 

following items: 

A. Develop a funding basis with agreements for cost prorations 

on an equitable basis between the agencies served. 

B,\ Develop an operations control policy. 

C. Develop a mearis of selection, and evaluation of the Oomm Center 

supervisor. 

D. Assure that priorities for agency messages are established and assure 

that these are met in handling messages and in the assignment of 

p.ction Hems. 

E. Assure that proper training pl~ocedures and maintenance are 

utilized for the center operations. 

See Section 7.1 of this volume. 
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3.0 PRESENT SYSTEM MODELS AND EVALUATION 

In this section a summary comparison is presented involving th~ present 

s,ystem performance comparison with the desired performance requirements. 

This provides a list of major deficiencies for the system parameters 

analyzed. An upgrade in design can be based on guidance received from 

such an analysis. 

3.1 PRESENT SYSTEI',~ PERFORMANCE COMPARED WITH PIJANNING OBJECTIVE - SU!lIMARY 

The five (5) fundamental ~ystems objectives to be met when planning 

a system upgrade for law enforcement communications were stated in Seotion 

2.1. The assessment of each of those objectives versus present systems 

capability \-lill summarize the situation and is supported by e,~aluation Of 

present system performance in the follovling paragraphs and subsections. 

1. Emer@enoy requests from citizens for law enforcement assistance is 

@enerallyprovided for in each community. Responding agencies appear 

@euerally to have emergency telephone numbers altho~gh some did not 

report their emergency lines separate from administrative lines. The 

primary deficiency is evident in there being no commonly knovm tele~ 

phone number for emergency requests and complaints. Each communlty has 

a ~umber and in a given telephone directory, this number may or m~ 

not serve the entire area. This forces many people to call the tele­

phone operator for emergency complaints. That aotion entails a delay 

and 5~nera1ly a non-direct contact ,with the correct agency. 

2. LOl'l reliability exists for state-wide base-to-mobile and mobile-to-base 

radio communications for all agencies utilizing 37.10 MHz single. :tre­

quency low-band radio link. It is not reliable largely due to the 

mutual interference of a great many stations. Mobile-to-base oommuni­

cation is jeapo~dized by base-to-base interference making the reliability 

much less than that required for law enforcement communication. Tl1e 

result jeapordizes the agency response tim~ and ability of an officer to 

request and obtain needed information in the minimum time del~ needed 

for his safety and efficiency. The cause of this situation is multi­

faceted involving: 
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a, Excessive signal strength of many radiating sites. 

b. Interference from co~frequency base stations which cause 19n9 

distanoe reception of unwanted signals. 

c. Inadequate signal strength of the own-agency mobile units 

to offset base-to-base signals produoing a marginal reliability 

of communications within the area which the law enforcement agency , 
serves. 

, 
d. Inadequate utilization of a multi....:f'requency plan which would provide 

protection against destructive. co....:f'requency interference. 

e. Skip ihterferen?e and precipitation static noise power produced 

on low-band by natural phenomenon offers an additional reduction 

communications reliability. 

f. 1~any facilities do not maintain a twenty four(24) hour/seven (7) 

day dispatch operation. 

Inter-agency communication linkages between the state, county and 

municipal law enforcement agencies exists presently through the 

common st~tewide frequency used by all those operating on low­

band VHF (37.10 :MHz) and through the cross-band linkage , .. i th 

the Iowa Highway Patrol Operating on 42.58 MRz. The effectiveness 

of this is greatly reduced by the unreliable operation. Ma.n;y 

agencies within the state dispatch jointly from one communications 

base station in their community for law enforcement, public work, 

schools, and conservation and other local and municipal agencies. 

This enables a desirable cooperation. Because of the unreliability 

and statewide usage of a single channel, the effectiveness of -!ihis 

is very mar~inal. 

4. The cost of the telecommunications system is composed of two 

primary items: 

a. The capital equipment cost 

b. Operations and maintenance costs. 

The present system has several hundred operational centers state­

"lide with a marginal system utilization and inordinately high 

operations cost. 
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The present system is often operated by untrained and non-professional dis­

patchers at a pay scale well below the professional level. The dispatch 

services often provided are not adequate. Many of the civilian dispatch 

personn~)l are inadequately tra.ined and only through personal dedication, 

an inteI'est in learning the necessary procedures and by gaining experience 

in enforce~ent activities do they achieve a reasonable quality of per- ,. 
formance. 

Frequency spectrum management in the State of Iowa has not developed 

frequency plans which assures adequate utilization and at the same time 

minimizes interference. Therefore, in spite of the major trouble with 

the single frequency channel there are many low-band and high-band VHF 

channels in use in the state of Iowa. I.lost of these are under-utilized 

and therefore are not providing the efriciency which is desired in the 

frequency management required to conserve spectrum. 

cperational facilities for man,y laN enforcement agencies do not have aa.e-" 
quate facility security and do not have an ability to operate during power 

outages. A high percentage of sites do not have eme.rgency power generators 

and there is generally no standby radio equipment for use if the primar,y 

equipments in a base station fail. 

There are limited written operational emergency plans and procedures for 

emergency operation. This tends to indicate that many agencies will. 

improvise when such an emergency occurs. This is not considered /:>a.tis­

factory to mee·t standards for required law enforcement communic.i'Ltions. 

Maintenance activities are performed generally by on-call technicia.ns 

with no contract for their services. In some areas this may be 

satisfactory, in others a technician may not be available for hours or days 

during Nhich the eqUipment remains in an unsatisfactory condition. There 

is not a uniform 6ri teria available to measure the maintenance service and 

ihe resulting equipment performance. 
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3.2 DESCRIPTION OF DEFICIENCIES 

The current system deficiencies can be utilized as a point of reference from 

which a new system can be designed to provide more reliability and effective­

ness in communications for various law enforcement agencies. A digest of 

deficiencies is summarized in Table 3-1. The deficiencies are largely noted 

in relationship to the communications channels required in any new system. 

Table :;_1 

PAlWIETER 

.Poo.d Zones 

Frequenoy Interferonce 

'External Eleotrical 
Noioe ' 

Skip Interference 

IEFICIElICY LIST - 'rnE CURRENT SY5'l'rn 

DlSCUSSIOli 

Ba.ae-to ..... obile and mobile-to-beee dead zoneS have been oited as a 

problem for ten percent (1Q%) of the mail surveyed agenoies. The 

Spectra ~adio Communications Prediction Program (SRCPP) baa RhQwu these dead 

;ones (Reference 5) to 'be much more severe due to interi'erenoe at busy 
periods. Mobile-to-mobile oommunications are not satisi'actory for 

seventy two poroent (72%) of egenoies requiring this mode. 

co-£requenoy interferenoe in moot prevalent on 37.10 ~rnz and both 

the sheriff and municipal agencies using this frequenoy have stat­

ed that it is a serious problem. The analynis verifies the pro­

blems for both mobile_to-baoe and baee-to-mobile links as shown 
in the Phase I r,eport. Referenoe 5. 

Eleven percent (11%) oited as 'a problem the time varying inter_ 

ferenco problem due to the rising noise during electricsl storms. 

»unioipal power distribution systems often beoome noisy during wet 

weather because of corona and the arcing of underrated or dirty insulators 

NoiDe interference produoed ncar a baee Gtation oan severely limit 
the mobile_to-bll1lB rango of a radio system. 

Skip interferenoe typically appears during the summertime on lo~­

band VHF ohannols. 'Centrally located, Iowa LEA'a have a high 

probability of interforenoe from stations'located in western, southern 

and sometimes oaetern states, and also South and Central American 

stations. 'l'ho unwanted si!;l1als arrive with vory little attenuation 

and, henco, may oapturE! tho rf squelch actuated reoeiver, Selective 

squelCh coding will reduoe tho nunianoe ,interferenoe, but will not 

guard ar,ainst oaptUre of the reoeiver rf seotion, a situation which 
produces destruotive interferenoe •• 
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Channel U~ilizationl 

Effioiency, Interference 

and Int!,r-a.gency 

Channel O~ilization 
Factors 

Link AvailabiUty 

The point-to-point frequency (155.370 MHz) is not used very effioiently 

nor is it completoly implemented for use by all agenoies. It is a oom­

mo~ praotice throughout tho state to mute the 155.310 MHz receiver and 

utilize the 37.10 HHz channel as' a "oalling channel". These oalls 

, unnecessarily incrosao tho interference level on the 31.10 l.mz channel. 

Agencies frequently use ths 31.10 l.ulz channel for point_to_point 

operations when they have not implemented a 155.37 ~rnz terminal. 
Anothor activity creating a major operational deficienoy is the inig­

,ration of large Iowa oities to the UHF blUld resulting in a broakdown 

of the ~obile-to-mobile inier-a.genoy link with the oounty sheriff 

and neighborin& oommunities. The IPR/IHP move to the vHF lIB 
oreates a similar inter-a.gency oooperation defeot. It io timely, 

hoooe, that these frequency manuevers be recognized and BUit"able 

linkages muet he found. 

In & similar vein the emergenoy medioal servioes aro developing primary 

operating channels in the VHJ.' high-band and the low-bllJld link will no 

longer bo available for use with the oounty sheriff 

munioipal mobiles using low_band. 

and the many 

1. Channel overloading in specific agencies is not an apparent problem 

~oepi: on the B.t~tt:;!wide 37~·10 !Im~ gha..n_l'l~1l!._--AA~~_4(1!S·=J:!ecame!!~.mQr-2: 

Viable, there :"ill be, increasod use made of its point- to-point 

capability for information transfer between departments. 
Thore will be an attendant increane in two-way traffic between 

municlpalitiea and sheriff'c departments in tho populus counties whioh 

typiciulY generate !'- higher message traffic load.. Fortunatsly many 

hsvs been able to circumvent ,'~he problem of che.~l11el overload ihrough 

a movs to multi-channel operationD. 

2. The underloaded .channel is an evident problem as seen fr,,!m both 

the on-aite and mail survey data. Message traffic rates based on 

known correlations between population density IIJld polioe radio and 

telephono activity sho~s that only are hi&h popUlation density areaa 

are 'individual channels operated ,with an acceptable utilization. 

Cross 'band links especially in and near Some of the large cit iDS' 
.'.' 

whioh can mitigate the problem of inter-agency communications, 

are missing between ae-encies operating in different frequency bands. '·lost 

noticeable ia the inability for' accomplishinG inter-agency mobile-to-rnobile 

communication. Indirect communications throueh a. dispatcher is 

a defectiv~ solution for the relay of messages between mobile 

officers who may b,e attempting to apprehend a violator. 

General stahwide usage of one ftequency for s.'j-tisfaction of all 

the radio channel requirements ia a serious deficiency in tho s~~tem. 

Separate intra-a.gency mobile_to-mobilo Tactical and Information 

~hannels aro required in addition to the Operations Channel for intra­

agency r.adio communications. 
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Faoility Utilization 
~: 

Dispatchl 

. Equipment 

. Joint Uoaga 

i. Full time availability of dispatch was found forty peroent (40%) 

deficient in the agenoies responding to the survey. It is also ob­

served that many having 24 hour dispatch ma<! well be providing it 
under financial stress e.g. should be sharing the cost witb other 

a~ncies in similar straits. Those agencies which ,do not now have 

the capability, of oouree represent a major defioienc.y needing oorrection. 

2. Operator overloading is a problem whioh is found occasionally 

in the larger oity dispatoh centers or where t~e dispatcher is a 

multi..purpose employee. The deficiency shows up as poor action 

response ~ime to service requeste. 

J. Action responae time is not recognized. generally by moat agencies 

as a problem. However, with channels having severe interference 

and high traffic density (i.e. 37.10 llliz) there is good reaaon to 

oonclude that responses in exceSD o~ 2 minutes may be expected. 

FUrthermore, there is additional delay for mobile operators who 

must wait for channel traffic and interferenoe to olear before trans­

mitting for they will not be heard at their base station. 

4. An officer and vehicle status board ia found itt'several 

recantly upgraded dispatch cenhrs. ~!any however, were not functioning 

prcperly. This can be a nevere handicap in multiple-dispatcher Comm 

5. Tho duplication of 24 ho~ dispatch by more than one agency in 

the same community is commonplace. The deficiency arises in duplication 

of equipment, recorde, manpower, (not always well-trained as dispatchern) 

and in the genera~ duplication of facilities. The major doficiency lies 

in the economicll ·for faoility upgrade and in channel duplication. 

1. Parallel conaole. (radio and telephone) equipments were found 

in twelve percent (12%) of the Law Enforcement Agencies. One console 

may be located in the general office area and the other in a remote part 
of the jail or Bomeona's private home. Often thie allows the achievement 

of approximately 24 hour dispatch. 

2. A Teletj~e data syotem aCCBSS point is found usually in only larccr 

oo~unities and is not uniformly installed in all county sheriff's or 

municipal cent ern. Seo liet of ~utCIS torminals in Tabla 2.3-3 of 

Reference 5. ~CCOS6 to a nellrb~ Teletype'tercinnl for T~I~ data 

io not always possible without considerablo information relay. 

3. Recorder equipment 'for recording emergency calln and for recording 

audio received by tho radios exists at 9% of the UbBncies. Those 

having recorder facilities consider it to be a naceasary adjunot to 

thoir operations. 

Joint uoage of law enforcement base otations communication fe.cilities 

in presently found in 82 countie3, Joint dispatch of police and fire 

department aGOncies in tho small oommunity appears to be more 

acoeptable than ill larger. Deficiencies occur due to inability for 

in~cr-agency (law .enforcement) commUnication When the fire de~artment 

frequency channel is utilized. C09perative plans for merging county 

sheriff and oounty municipal ol'erationa are )'lot abundant although 

enoouraging from an operational economy viewpoint. A major deficiency 

exists because thero are too many marginal facilities in the otata 

having inadequste operational capabilities. 
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Reliability and 
security: 

Emergency Power 

Stand-BY Equipment 

. Facility Security 

Message Security 

Alarm and Signal 
~.!!!.L 

Auxill ary Opcrationa.l 
Requuements: 

Maintenance: 

1. Emergency power ~vailability varies oonsiderably. There appears 

to be ooncern over the lack of it and most agenoies are 'trying to 

oorrec~ this deficiency as rapidly as possible. The small agenoies 

appear to have difficulty meeting this requirement. Emergency power 

availability is reported by 22% of m~icipalities having base 

stations and 43% of sheriffs with base stations. A deficiency in 

reliability results at a time when oommunioations are most needed. 

2. Standby transmitter and receiver equipnent availability is a relatively 

rars situation exoept in large oity police departments and in sorne 

sheriff's departments. 1·lost rely on placing on'3 mobile into dispatch 

service until the malfunctioning unit is repaired. Approximately 

1~ responded that standby transmitUng equipnent is available. A 

major deficiency OCC~B in facilities where ,there are no secondary 

radio link equipnents. 

3. Faoility Security: Adequate facility security was found to be 

lacking predominantly in the small city (20,000 or less). It was 

especially a problem where the dispatcher had other functions such 

as city olerk or desk sergeant. For the surveyed facilities, 17~ 

have the ,antenna tower protected from intrusion and 43% indicated hav­

ing Comm Center security. In any event, it is estimated that actually 

less than a third havo satisfactory security for the equipnent and 

antenna structure • 

4. Message security devices ars utilized by ":f/, of the all'3noies. 

The main reason for little UElage as derived through an on...site 

queetion appears to be the ease with which the moderate priced 

epeech Gcrambler can be decoded with relatively unsophistioated 

equiJXllent. 

Bank entry alarms are most often found in police department and 

are typically installed and leased by commercial firme. There is 

a wide range of displaJ~ and varing degreeeof reliability. The 

deficiency is primarily that of a predominance of false alarms 

and nonstandard indication. False alarms represent a given emerb6noy 

reaponae. 

1. ApprOXimately a third of 'the responding agencies indicated 

that written procedures were available in CaBe of disaster and 

major emergenoieo. Little indication wan found that these were 

aotively roviewed with personnel or that drills were conducted to 

exercise them. 

2. One-fourth of the agenoies responding indicated that a training' 

program was i~existence for .dispatchers. Most programs appeared to 

be on_the~job training, since a formal training pro~nm dace not, 

exist. A formal diopatcher training program was alrnoot uniVersally 

desired by those j.nterviewed. 

Malntenance is typically a function of private serviceagenoies 

who are frequently associated with one of the .major supplioro 

of two.,wa,y radio equipnent. ~loGt of ths maintenance is provided 

through an on-oall tech~ician with provisiona for service, 24 hru per 

day. A major deficiency is the lack of satisfaotory service quality 

resru ting in substandard system "erfonnanae • 
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3.3 PRES~T SYSTEM MODELS 

The characteristics of the law enforcement communications systems now operat­

ing in Iowa can be described and understood through the use of descriptive 

models. Several parameters were used heretofore in the report to analyze 

and describe the present system elements, define future requirements, and 

show system deficiencies. In this section these same parameters are used 

in general model configurations to provide a foundation for system upgrade 

analYGes. Models are best used to describe general agency characteristics 

rather than specific agencies. These characteristics can later be used as 

a base for performance of improved models evaluation. Several criteria 

will be established in addition to those of the requirements (Section 2.0) 

for consistent evaluation throughout the project. 

3.3.1 GENERAL :MODEL 

The Iowa Law Enforcement Communications System can be modeled in terms such 

as the area signal propagation reliability of municipalities, counties and 

highway patrol districts of the state. It also can be modeled according 

4It to the frequency channels utilized by an aggregate of agencies and through 

generic link models of the specific agencies which have been described in 

Section 2.0 of the Phase I Final Report (Reference 5). The data may be evaluated 

in terms of link operations described in that report. The evaluation of 

agency co~nunications links is a prime factor in determining the performance 

of a system. The link functions, operational characteristics, actual response 

delay and utilization are the most significant elements. 

A basic part of link evaluation includes a model of statewide message traffic 

predioted on the basis of telephone and radio peak busy hour messages per 

thousand population. The follo .... Jing paragraphs describe the present sys"tem in 

terms of these characteristics and shO\'ls a way of evaluation which makes 

possible relating performance, cost, and overall quality comparisons with 

the upgraded system implementa-U'on plans developed in this Phase 'rowo \'lffort • 

. ' 
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3.3.2 AREA/POPULATION RELATIONSHIPS 

There are in Iowa fifteen (15) counties which have a population of under 

ten thousand and there are five (5) which have populations of over one 

hundred thousand. The seventy nine (79) remaining counties are, of course, 

intermediate -to these extremes. ...P,.;::e:,::;r.:;:s:,;:o.::,:ns .. living in each deserve emH~l law 
- ... ~-----

!!!nforcement protectio~. In a real sense the small population density areas 

require equal or better communications for generally there are proportionally 

fewer law enforcement personnel in these areas and they must work more ef­

fectively and quickly to assure needed protection. Request for service 

are made via telephone links either directly to the local police department 

or to the county sheriff via direct telephone calls or through a telephone 

operator. 

There are over nine hundred cities in Iowa ranging in population from a few 

dozen to over 200,000. All require occas ional law enforcement~acti vity- artd'-~-~­

a reliable means for their citizens to communioate requests for assistance 

to their law enforcement agenoy • 

In many smaller oities requests for police assistance are called to the sheriff's 

mobile patrol uni -be to provide surveillance a.nd enforcement in their area~ 

~Larger cities can affo:rd a local law enforgement agency and utilize their 

own police vehicles for ra.pid response to an emergency call. T~e radio unit 

is usually operated on the sheriff's channel. 

At some level of size and affluence, a city will install a radio base station, 

provide dispatchers, will operate more than one vehicle, and will utilize 

several uniformed personnel who may alternate utilizing a police vehicle 

or will investigate an inoident on foot. As the department size incre~sest 

more personnel and vehicles are added. 

Radio communications operators may utilize the sheriff's base station under 
D 

remote control. This is often true of county seat oities for approximately 

eighty two (82) counties jointly operate this way. Some of the larger oounty 

seat cities have their own channel in addition to utilizing the sheriff's 
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channel when joint operations are underway. Larger o'i ties usually provide 

services and joint operations of their equipment and personnel to the near­

by incorporated suburbs. 

The sheriff is responsible for a geographical area which in Iowa does not 

vary from county to county nearly as much as does the population. The 

ability to f.inance his operations is dependent upon a tax base which is 

usually proportional to the population. The number of mobile units and 

deputies which he can afford also are proportional to population. Communica.:.. 

tions'is generally capable of linking the sheriffs dispatch center to his 

mobile vehioles, to adjacent coun-ty officers, ,to the Iowa Highway Patrol 

and to the city law enforoement agencies of the county. Usually there is no 

present ability for mobile units 'bo contact the sheriff or highway pa.trol 

of adjaoent states. 

3.3.3 AGENCY CQlI,[MTJHICATIONS CHANNELS 

The requirements for law enforcement comnlunications show a need for several 

types of communications service channels requiring radio frequency links, 

telephone lines, and data links. The types of channels \'lhich arE~ required 

for various functional communications serv:i.ces were derived from the Require­

ments Section 2 and are surnmarized in Table 3-2. All city, oounty and , 
state la.., enforcement agencies n01'1 utilize each of these types at one 

time or another. Present services are accomodated on available links. A 

single ratlio c~annel, 37.10 l:lhz, is used for all radio channel functions 

in many agencies. 

1ill':JERGENCY RIDQUEST 

The channel providing oi tizens a i"lay to communicate emergency requests for 

service is important and mus't be given high priori ty in system model evalua­

tion. Presentl~ in the state of Iowa, this channel functions in the following 

\'lays ~ 

1. A telephone link available either through the local telephone company 

operator by dailing 110" or thr,)ugh a particular agency telephone 

number listing. 

2. ~:l;lrough "911 11 or a common 7 -digit number in certain communities. 

3. A dedica-bec1 point-to-point line from one public safety or 

Im~ enforcement agency into another agenoy • 
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OPERATIONS 

The Operations Channel is the primary service link to mobile and portable 
<rt 

units of the agency.. It is generally a.ri intra-a.gency, base-to-rnobile, 

and mobile-to-base voice link. This too is an important channel and its 

activi ty, in large communities having a large peak message load, may divide into' 

two or more links, each having a separate frequency. The Operations. Channel 

is utilized for intra-agency dispatch command and control activity and also 

allows mobile units to report status and location and other administrative 

messages. 

The answering response delay at the dispatch center can be slightly higher th~fo 

the emergency request channel; however, it is usually held to under twenty 

five (25) seconds. The Comm Center action dispatch delay is within the two 

(2) minute limit I'/hen link support exists. 

TACTICAL 

I 

The Tactical or Nutual-Aid Channel is ntleded for emergency mobile-to-rnobile 

" --- =-= 

coordination and has both a wide inter-agency emergency usage, provided intra­

agency mobile-to-mobile communications and requires Comm Center supe~Tision. 

The existance of this inter-agency Tactical Channel for use between cars of 

differing jurisdictions is considered the primary service funciionfor thj,s 
f' : 

channel. The channel is now served by joint monitoring of the IHPR 42.58 MHz 

and the local government 37.10 MHz links. 

POINT-TO-PO INT 

Radio Point-to-point .Channels are utlized for long range emergency coordina­

tion between agencies when common carrier links are out of service or busy~ 

or to ~void toll charges. 

INFOPJIIATION 

The Information Channel is C\' mobile-to-base radio link from the requesting agency, 

vehicle directly to' the di.spatcher of the agency hav:il'lg direct information 

access via a data terminal cOlmected directly into a local, state~'lide or 

national int~ormai;:ion file. Data responses are 'provided from base-to-mobile. 
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Presently, these are voice links; hm'lever, digital data usage is groYling 

and eventually will exceed the voice utilization. 

The Information Channel usage takes two basic forms: 

1) Provide the ability for intra-agenoy units to request license and 

oriminal information from an area, state, or national data system. 

2) Provide the abil5 ty of an agenoy with no terminal to obtain aooess 

to this data via an agenoy having a terminal. 

CHANNEL MODEL 

Figure 3-1 shows a diagramatic model for the general channels desoribed in the 

preceding paragraphs and indicates the link(s) required. This generic system 

diagram shows the relationship of agenoy usages and inter-agency linkages 

through use of various channels. Also, it should be evident that a state­

wide frequency plal1 is necp.ssa,ry to provide for the radio channels and which 

will minimize interference between user groups. 
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3.3.4 FREQUENCY LINK MODELS 

Previous sections have described the required channel models for communication 

between agency base dispatch centers and mobile units, between related agencies 

and their providing emergency requests and data services. Several related 

models exist for indication of the utilization of radio communication links in 

the state of Iowa, presently. The following section describes in summary each (; 

of these models with particular emphasis directed toward the methods for 

performance evaluation. 

Generally, the emergency request telephone system is utilized with 7-digit 

numbers for citizens to call their police or sheriff's offic~ with complaints 

or emergency requests for service. In many agencies, the emergency and 

administrative telephone numbers and associated links are not separated and 

must be processed by personnel as r:eceived. Data services are providedv'ia 

teletype links with interconnections to the state TRACIS computer file. This 

network is developing a capability for direct teletype typewriter point-to­

point services, between a&encies of law enforcement, state-wide. Therefore, 

the principal variation in communication link: models is in the radio system 
• 

freque~cy links which serve the chanhel requirements brought forth in the 

previous section • 

Low~and Single Frequency 

Figure 3-1 provides a general diagram for agency intercommunications and"re_ 

presents in a major way, the radio channel activities. In this singl~'" freq­

uency model, all of the radio link functions are provided with the singlEi' 

frequency channel. It may generally be assumed that telephone lines provide 

the emergency request channel and interagency point-to-point communioations. 

In Iowa the radio frequency used for this link is 37".10 101Hz. This link provides 

all types of service message channels and, in fact, is often used between agency 
(, 

base stations for a P()int-to-Point channel. It provides the ·Operational Channel 

the mobile-to-rnobile,' a Taotical (mutual aid intra-inter agendy) Channel, the Ii 

Information and serves itinerant agencY"C'9perations. In addition, many Of the 

Einergency Medical Service vehicles util'i~'~ a sheriff's or municipal police 
" mobile unit oross licensed with the law enforcement agency. 

J 

1 
1 
l 

1 
A 
1 
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Evaluation for this single frequency link must consider the rate and amount 

of interference produced when many agencies utilize the same channel for 

all of their radio communications needs. Also, evaluation recognizes the 

inability to establish priority and to utilize adequate procedures for 

efficient operation of a single frequency link serving all channel requirements. 

Low-Band Multiple Frequency 

The link conf.iguration involves generally the oommon state~ide radio link of 

37.10 MHz for mutual aid and for inter-agency information trans€r between 

Comm Centers and vehicles. The intra-agency operat~ona coordination and 

Information Channel activities are~provided from a seoond low-band fre­

quency link which is better defined in Section 2.4.3 of Referenc~ 5. Approx­

imately thirty (30) utilize a second ohannel oonsisting of ten (10) low-

band links employed 011 a planned basis for twenty-nine (29) jurisdictions. 

This operation provides a considerable improvement in reliability and a 

general ability to establish efficient agency oommunication channel operations 

for those agencies using the plan. Generally, the agencies employing 

this multiple frequency low-band system also utilize a high-bruld Point-to­

point Channel, 155 .. 370 MHz. Emergency lrledical Services and lOYla Highvlay 

Patrol inter-agency communications are performed on the low-band 37.10 MHz 

link. 

High-Band Single Frequency - Cities: 

A single frequency htgh-band oommunications system exists in relatively 

few oities in Iowa. All the required message transfer activity is con­

ducted on a single high-band frequency link much as the activity for the 

low-band single. frequency. The interference level because of low usage 

is minimal and provides a higher reliability for those oommunications 

links, however, it does not provide for inter-agency communications 

unless both across-band mon:i:coring facility is available at the Comm 

Center and dual frequency radio units are carried in the vehicles. 

Evaluation of this system must show .the disadvantages of having no inter­

agency oommunications. 

- 33 -

.. .... 

r 

r 

. 
r\ 



" n 
~ -i 
-
I 
I 
~ 

~ 
; 
RI 
• ~ I., 

....., 

I 

I 
I 
I 
I 
a • 

------------If . 

; 
~~ 

High-Band Multiple Frequency 

This link oonfiguration utilizes more than one frequency link in the VHF high­

band law enforcement frequenoy bands. This link configuration exists in only 

one county and in four (4) city communications systems at the present time in 

Iowa. It is a potentially important configuration, for in this operation, 

inter-agency communication links can be accommodated to the Emergency Medioal 

Services, Iowa HighwCliY Patrol, and for mutual aid to adjacent states'law 

enforcement agencies without requiring separate mobile radio units in t'he 

vehicles of the agencies which utilize this configuration. 

This link configuration utilizes a high-band VHF Point-to-Point Channel 
. ,. 

(155.370 MHZ) and for evaluation it may be assumed generally that the emergenoy 

request and data services channels exist utilizing common carrier linkages. 

UHF Multiple Frequency 

In this configuration there is a wide range of link availability for 

satisfaction of message channel requirements. These do not read.ily fit 

into a generic form as presently used. However, the multiple frequency 

configuration provides an ability for intra-agency operations, ooordina­

tion, administration or information transfer and for car-to-oar taotical 

frequencies. The UHF configuration does not readily provide for inter-agency 

communica.tion for there is presently little utilization of' UHF by adjaoent 

cities, sheriff's or state law enforcement ag8ncies~ 

Inter-agency communications in UHF, as in the high-band single frequency 

sys'bem, must depend upon cross-band monitoring and relCliY through the dis­

patoher of mobile.tactioal communioations or requires the installation of 

two (2) mobile equipments. 
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3.3.5 PREDICTIVE MODEL - MESSAGE LOADING 

Models £or message traffic loading in both radio channels and telephone 

emergenoy request channels is needed to establish a consistent and statistical­

ly correct prediction of peak channel message loading for the present traffic 

and fl')r use in evaluation loading to new system design. This section describes 

a oriteria based upon information from several law enforcement jurisdictions of 

various population densities in urban and rural areas. (Reference 2). 

The criteria have been established on the basis of the busy hour peak traffic 

which might be experienced for the busiest five (5) minutes in a busy hour 

6f the day. Population figures utilized in this report were derived from the 

Iowa Offical Register, 1911, 1912 (Reference 8). 

Table 3-3 is the 'table of criteria for population based message traffic in 

terms of categories of population sizes. 

TABLE 3-3 

Area Popu.lation 

Rural and City ~20K 

Hura1720K 

Cities/, 20K <. 50K 

Cities';> 50K £: 100K 

Cities:> 100K 

POPULATION BASED MESSAGE TRAFFIC 

~ak Busy Hour Calls ~er 1,000 POE' 
Radio Telephone 

'1.0 0.5 

1,,25 0.15 

1.;5 1.0 

2.0 1.5 

2.5 2.0 

Using these figures it is possible to develop consistent and meaningful utili­

zation factors for the radio links and telephone links DOl' any combination of 

regional agencies, groups of agencies, .or cities and to develop for them a 

system performance and system design for the area communications centers. 

In utilizing the criteria to develop utilization factor for radio messages, it 

is defined as an exchange of radio transmissions on the same subject. 'A typical 

rressaee is ten (10) to 'I;welve (12) seconds in len'gI;h, if the subject changes 
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duri,ng an exchange, a ne\-J' message is created. If more than five (5) seconds 

elapse between exchanges, a new message is created. If a message is inter­

rupted by another, a new message is created. 

A telephone message primarily refers herein. to an emergency complaint 01' a 

request for law enforcement service. It is assumed to be one hundred (100) 

seconds in length. 

These criteria are utilized in the report to compute expected busy hour radio 

and emergency telephone request message densities on the basis of populations 

of counties and for various popula,tion categories of cities wi thin these 

counties. An important usage is in 'prediction of the interference expected 

on the 37.10 MHz channel thus reducing the signal reliability of a county. 
,Ii 

II 
Message traffic channel predictions allow for splitting the ;A.ifferent channel 

Ii 

uses into ca,tegories for determining n.umbers of Operations ~hd Information 
\' 

Channels. Also, the required number of telephone emergenc,i lines m~ be 

determined using well-known predictive methods for channel utilization 

versus numbers of trunks. All these are based on statistical probabilities. 

The grade of service for'meeting requirements can be utilized to determine 

the number of links in a given channel and the number of telephone links for 

carrying the required traffic without reducing the grade of serv.!i.ce. 

Figure 3-2 provides the relationship between the total Comm Cent'er radio 

~stem message load and the number of messages per hour whioh may be handled 

per ohannel. Figure 3-3 provides the \-lait-time for entry of a new message 

versus the radio ~stem traffio load. Eaoh of these are shown for 1, 2, 3., 

and 4 channels. Figure 3-4 provides the number of telephone emergency 

requeat lines for a wide variation in traffic loading to provide a servioe 

grade of 1 busy in 1,000 calls placed. Table 3-4 lists the per county peak 

traffic loading for both radio ohannels and telephone emergency requests 

based upon the predictive model criteria. 
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3.4 SYSTEM LINK PERFORMANCE 

System factors' derived in the previous section may be combined to form a 

general S,ystem performance index for evaluation of the present agency S,ystems, 

i.e. sheriffs or Iowa municipalities, a generic configuration, or a specific 

agency and for evaluating performance of system implementation plans to be 

developed in this report. A step by step process for performing this 

evaluation involves a careful ~eighihg of important system parameters in 

terms of their importance to the overall system operation. The following 

section details this method. It can be applied consistently to present and 

proposed S,ystem types based upon the channels they employ and upon 

operational factors which are known or can be assumed with reasonable accuracy. 

1. Channel Parameters and Criteria 

(a) Value Weighin.g - V 

The availability of a particular type of service channel oan be given an 

overall value, V. In several generiC types of S,ystems a channel may have 

multiple usage where all message types take their turn with the available 

service response. For example, the emergency service request channel telephone 

links mBlf be shared with the administrative channel telephone links. This makes 

the emergency servioe lines less available. 

A consistent method for evaluation allows a unity value weighing (V=l) for 

each available ohannel when its functions are distinotly separated from other 

operational functions. When tl'l'O channel functions are shared in the same 

link e.g. emergency and administrative telephone functions, the value of 

each is reduced. The total value of each channel can not exceed unity. If a 

channel function cannot be performed wHh existing links ( i.e. an inter-agency 

link does not exist) the channel value is non-existing and therefore valued at 

zero. A link which provides two channel functions must be valued at one-

half (1/2) even though it operates perfectly. 
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b) Re sponse De lay - DR 

Each channel ~Till have a partioular response delCliY dependent upon loading-. 

This must be evaluated based upon the priority established for it by the 

dispatcher or by design criteria. The emergency channel design should meet 

a fifteen (15) second re~ponse delCliY, maximum. Other channels can have a 

larger delay but none should exceed thirty (30) seconds. Table 3-5 lists 

a set of criteria for the parameters involved in channel performance analysis 

and evaluat ion. 

c) Reliability - R 

During the time a telephone or radio link is not in service due to noise, 

interference, or equipment failure, its performance falls below the re­

quired grade of service. He can charge that time to unreliability. There 

are several contributions to the reduction of the reliability term (R). 

A law enforcement system should have a reliability greater than ninety 

percent (90%) under all conditions. Availability of emergency power, 

stand-by equipment and 'links, all contribute to improving,the reliability_ 

Unavailability of a 24 hour dispa~ch contributes to operational unre'liability. 

A single shift dispatch could have no greater than thirty three percent (33)&) 

reliability, for example. Dispatch reliability Rd for a generic multiple­

agency operation consists of the value for one, two, or three (1,2,3) shift 

operations: One shift; Rd = .33, Two shifts; Rd = .67, Three shifts; 

Low-band VEF, during the summer day time hours has a skip interference 

probability (Rs) of appro'ximately ten pe:r;-cent (10/6); therefore Rs = Probabil­

ity of ~kip = 1 - .10 = .90. 

Low-band VHF has a precipitation static probability (~) of .a~proximately 0.05 

Nhich reduces the mobile-to-base signal reliability by fifty percent (50%) .. 
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A lack of emergency' power, standby equipment and other factors can reduce 

the system reliability to a value of R = .95 or more under various conditions. 
e 

The total reliability factor (R) is then the product of all the above factor::.:: 

R=(Rd) (R ) (R ) (R ) for a radio link; R = (Rd) (R ) for a telephone link. s pee 

d) Sigt:lal Coverage Reliability - SOR 

The radio system base-to-mobile and mobile-to-base signal reliability has 

been shown in the propagation analys'is in Reference 5. For each specific system 

a quantitative value for the marginal coverage area (MCA) (that area in vlhich 

the seleoted grade of service is not met) may be measured. The MCA Ghould 

not 'exceed, one percent (1%) of the desired coverage area (DCA). Therefore, 

the ability to evaluate a radio link propagation reliability can provide an 

additional important factor of link performance. The following formula was 

developed to reflect 101'1 system performance vlhen large relative value of 

MCA exist. Figure 3-5 ShO"18 the behaviour of this SOR with the percent 
DCA ] of MCA up to 10% when SOR = l-exp [ .03 (1- NCI ) • 

NOTE: The SCR thus evaluated is quite sensitive to the changes in values of 

MOA: for l~~ MOA, the SOR = .95; for 57~ NOA, the SOR - .43. This re­

reflects the importance of maintaining a small marginal coverage area. 

e) Channel Utilization - CU 

A system desi~ler must consider a utilization factor, CU, which is the fraction 

of time a 1ink(s) serving the channel is in use. This factor includes the 

message rate, the number of messages per hour, and the average length of a 

message on the links serving the channel. vlhen all these are considered: 

1) The Tactical Ohannel utilization factor for a 10 - 12 seconds 

message length should not exceed 50% at the peak message rate, 

(per link). 

2) 'Ilhe Operations and Information Channels message rate, for a 12- 15 

second message length, should not exceed 631S at the peak message rate. 
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NOTE: Interference, noise, and traffic all contribute to channel 

utilization in the sense of link availability and response 

delay although the factors of interference and, noise are 

included as individual factors in performance evaluations. 

3) The data terminal peak utilization should be less than 63% 

to provide a margin of utility for emergency data file access, 

Link utilization, however, is muoh more subjeotive as a criterion to evaluate 

a communioations system performance. The utilization is highly dependent 

upon dispatohing procedures and link discipline, It is desireable to have a 

relatively high peak utilization when a single agency uses the link for 

any partioular traffic type. If the utilization at the bus,y hour is only 

a few peroent, the link is being under-utilized. Utilization of the link by 

more than one agency results in interference and increase of MCA to both users. 

Hence, user agency channel utilization is most important in determining l'lhetheI' 

or not a given agency requires additional links. The performance index 

is quantitatively affected through the interference of .co-frequenoy users 

whioh relates to the marginal coverage area and in the SCR value. 

2. Channel Performance 

The formula for channel performance (0 ) co~bining all the factors derived is: 

C . == (V) (DR) (li) (SOR) (Radio li~cs)i C == (V) (DR) (R), (Telephone Links). 
p p 

In a Multiple Channel System all channels performanoe should be evaluated 

prior to combining into a system performance. 

3. System Performance (Sp) 

The overall system performance, S t can be obtained by evaluating all channels p 
consistently as shown. Upon completion .of this, o?,e adds all individual 

ohannel pel<formance values and this sum is divided by the number of channels 

evaluated (N) to' obtain the System Performance Value: 

SP == {OPl + CP2 + CP3 + • • •• • +. CPN) / N 
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3.5 PRESENT SYSTEM EVALUATION 

The evaluation method described in the previous section to achieve a system 

performance index may be utilized in a reasonably accurate quantitive fashion 

even though all agencies did not respond uniformly to the questionnaire and 

therefore all agency characteristics are not known exactly. Specific existence 

of links for various generic systems is described in terms of the channels 

which are utilized by agencies. Sheriffs and municipalities have been divided 

into generic frequency plan categories. (Reference 5.). These categories of 

links have been described in Section 3.3.4 in terms of the present function of 

these links. 

Data summaries for agencies utilizing the generic systems have been assembled 

and are used in -the channel performance evaluation of the generic (most 

used) systems. Tables 3-6 and 3-6a summarize the total system performance 

for various generic systems of Section 3.3~4. 

NOTE: Very little information on Point-to-point usage was available from 

survey form data. The information received from the Iowa Highway 

Patrol, however, indicates heavy usage of 155.370 MHz in certain 

areas. Based on these data, we estimate the Point-to-point Channel 

SCR is less than 0.9. 

Tables 3-7, 3-7a through 3-11, 3-11a sho'\'l the evaluation and theoretical per­

formance of the specific generic systems. The tables designated (a) show the 

maximum achievable performance of law enforcement communications. Hence, by 

jUdicious choice of frequencie/?, by maintaining adequate emergency lines, 

by operating an efficient 24 hour dispatch, by proper siting of ante!~, and 

regulation of transmitter output power, by maintaining stan~by power, etc, 

the theoretical values can be attained '\'lith present equipment and :techniques. 

Most of these valued are unity. The notable exception is in low-band com­

munications. Precipitation static and skip reduce the available reliability 

ofa low-band channel to a maximum of .855. 
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3.6 UPGRADING THE PRESENT SYSTEM 

Previous sections have indicated a number of existing system deficiencies 

and have provided a quantitative method with which to analyze. system 

performance' of typical sy~tems (generic). There are a number of problems 

which need to be solved. Certain of these problems appear to be more urgent 

than others, and in solving them, there is the possibility of introducing 

effective solutions for several others. 

There are several ramifications in solving the very important inter.:.a.gency 

linkage problem. Hith the movement to the UHF frequency band of the 

larger metropolitan areas in the state, combined with the establishment of 

a high-band frequency system for operations of the Highw~ Patrol Radio 

System and with the establishment of the high-band Emergency Medical Services 

Communications System, there is a rapid trend toward loss o~ low-band inter­

agency communications linkages now available. Several steps must be taken 

to provide a solution to this problem. It may be required that agency mobile 

units carry two radio systems, since availability of sufficient new frequency 
,::' 

assignments in any one band of the Police Services is limited. The designer 

of a state-wide communications integration must recognize that all of the 

present equipment used in the state should not be dispos~d of immediately 

for reasons of operations and economy and it is expected that multi-band 

Operations Channels will continue to be necessary. The development must 

be provided with acceptable frequency plans providing sufficie~t fre~uencies 

for the required Operations, Information, Tactical and Wide-Area radio 

channels. 

The development of a satisfactory frequency plan in the VHF low-band will 

a+low mitigation of the serious operational reliability problem in the state­

\·ride 31.10 MHz common usage channel. 

Acceptance of a nationwide Tactical Channel on 155.475 MHz makes feasible 

use of the VHF hi@l-band frequency assignments for other channel functions 

and offers possibilities for restorati~n of inter-agency communications 

on a broad scale. 
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Many communication faoilities now utilize only a single shif"t;, although 

many do have the 24 hour/1 day dispatch required to meet law enforcement 

communications s,ystem command and control standards. Low population density 

areas of the state produce a small message traffic and even a county-

wide consolidation of all law enforcement communications usually does not 

creat a sufficient message traffic load and related activities fOr desir­

able minimum frequency channel utilization. As a consequenoe, much can 

be saved in annual operating costs, as well as in capital equipment, 

by consolidating facilities into a single county Communications Center. 

Consolidation of facilities within a single county could meet the criterion 

of an adequate channel utilization in approximately seventeen counties in 

Iowa. Table 3-12 lists these counties. A message traffic criterion value 

for total radio channel utilization should exceed a minimum of the counties, 

the combined county and city message traffic load is greater than approxi­

mately one hundred fifty (150) per hour (0.50 utilization). Therefore, 

those Comm Centers will require more than one dispatcher position and the 

base station equipment must be capable of handling more than one frequency 

link for each of the Operations and Information Channels. In counties 

with cities having greater than 50,000 population, it is reasonably economi­

cal to have a separate city and county Comm Center, although the yearly 

operational costs can be considerably reduced by combined operations in 

these larger cities. 

Consolidation of facilities must consider the ability to communioate readily 

and rapidly on both intra and inter-agency qhannels. There must be a capa­

bili ty for the radio system to provide reliable communications for base­

to-base and mobile-'~o-base Operations and Information Channels and in addi­

tion, meet 'the tlide-Area mobile-'to-mobile communications range requirement. 

Estimated annual operational costs for dispersed, consolidated, and regional 

Comm Centers are shown in Table 3-13. 

(1) The dispersed costs are' estimated on the-basis of estabUshingupgraded 

Comm Centers in each of the county.and city agencies now dispatching 

law enforcement units. 
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(2) 'J'he consolidated costs are based on there being a single Comm Cente'r 

for all law enforcement dispatch within a county, but does not include 

those counties in which cities with populations greater than 50,000 

are located. In this latter case, it is assumed that these cities 

will have Opearations/Information Channels in a Comm Center seperate 

from the consolidated county Comm Center. 

(3) The regional yearly costs assume an individual Comm Center for each 

of the thirty-two (32) regions shown in the :f!I'equency plan of Section 

4.0. 

The operational costs shown in Table 3-13 include the costs estimated for 

dispatcher and. supervisor salaries, overhead., telephone (emergency only), 

data terminal lease and. equipment maintenance. 

The estimates are based. upon average figures, the magnitud.e may be in 

error by 25%,however, the ratios are quite meaningful, for each of the 

three operating systems is consistently evaluated with respect to the other. 

Each of the upgrade consolidations is a significant improvement, the 

regional system offers a vast operational cost savings and will doubtlessly 

be attractive to many agencies "Those desire for operational efficiency 

will transcend the subjective fears of-loss of identity. 
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Table 3-2 CHANNEL DESCRIPTIONS 

TYPE OF SERVICE CHANNEL 

1. Emergency Requests: 

2. 

3. 

Requests for Assistance 
Complaints, Referrals 

Operational (primary 
service channel) 

Tactical (Mutual Aid) 

a) Intra-agency 

b) Inter-agency 

4., Inter-agency 

5. a) Information Access 

b) Data File ACgess 

PD = Own Police Dept. 

TTY = Teletype, Teleprinters 

SH = Sheriff 

rlIp r:: Iowa Highway Patrol 

,M-M .: ~1obile-to-mobile 

M-B a::t Mo bile-to-Base 

L INK EQUIPI~T 

Telephone Dedicated 
Point-to-point 

(Voice), 911, Dial "0" 
Operator 

Radio (Voice) 

Radio (Voice) 

Radio (Voice) 

Radio (Voice) 

Telephone, Radio TTY 
Point-to-point (Voice) 

Hadio (Voice) (Data.) 

TTY 

Telephone & Point-to­
point (Voice)(Data) 

Data Link (TrY, CRT, etc.) 

MESSAGE FLO\~ 

public to Corom 
Center 

Inter~gency SH 
NM 
EMS 
IPR 

Intra-agency B~I/ 
M-B, Personal Portab 

Personal Portable 
Intra-agency, SH, PD 

M-M I ntra-agency , SH 

M-M Int er-agency, NM 
ill 
EM 

Inter-agency 

Inter-Intra-agency, 

Inter-agency 

Inter-agency NM 
IPR 
SH 
IPR 
NM. 

IPR .. Iowa Police Radio 

LG = Local Government 

NIII = Nearby Municipalities 

EMS tc Emergency Medical Services 

B-M = Base-to-Mobile 
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Table 3-4 
County 

No. 

1 

2. 

3 

4 
5 

6 

7 

8 

9 

10 

11 

12. 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

2.6 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39. 

40 

41 

42 

43 

44 

45 

46 

41 
48 

49 
50 

PJllil)ICTED PEAK TRAFFIC LOADING - PER COUNTY 

County 
Name 

Adair 

Adams 

Allamakee 

Appanoose 

Audubon 

Benton 

Black Hawk 

Boone 

Bremer 

Buchanan 

Bu.ena Vista 

Butl.er 

Calhoun 

Carroll 

Cass 

Cedar 

Cerro Gordo 

Cherokee 

Chickasaw 

Clarke 

Clay 

Clayton 

Clinton 

Crawford 

Dallas 

Davis 

Decatur 

Dela .... are 

Des Haines 

Dickinson 

Dubuque 

Emmet 

fayette 

Floyd 

Franklin 

Fremont 

Greene 

Grundy 

Guthrie 

lIamilton 

Hancock 

Hardin 

Harrison 

Henry 

Howard 

Humboldt 

Ida 

Iowa 

Jackson 

Jasper 

County 
~ 

9,487 

6,322 

14,968 

15,007 

9,595 

22,885 

132,916 

26,470 

22,737 

21,746 

20,693 

16,953 

14,287 

22,912 

17,007 

17,655 

49,335 

17,269 . 
14,969 

7,581 

18,464 

20,606 

56,749 

19,116 

26,085 

8,207 

9,731 

18,770 

46,982 

12,565 

90,309 

14,009 

26,898 

19,860 

13,255 

9,282 

12,716 

14;119 

12,2'13 

18,383 

13,330 

22,248 

16,240 

18,114 

11,442 

12,519 

9,190 

1~F419 

20,839 

35,425 

Urban 
...R2.£.... 

105,130 

Rural 
~ 

9,487 

6,322 

lil.,968 

15,007 

9,595 

22,885 

27,786 

26,470 

22,737 

27,746 

20,693 

16,953 

14,287 

22,91.~ 

17,007 

17,655 

30,491 18,844 

17,269 

14,969 

7,581 

18,464 

20,606 

34,719 22,030 

32,366 

62,309 

19,116 

26,085 

8,207 

9,737 

18,770 

14,616 

12,565 

28,300 

14,009 

26,898 

19,860 

13,2~5 

9~282 

12,716 

14,119 

12,243 

13 ,383 

13',330 

22,248 

16,240 

18,114 

11,442 

12,519 

9,190 

15,419 

20,839 

35,425 
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,,{;,ie Calls per/hr. 
(, r;ral. Urban, Total 

Radio Me~s. Per/hr. 
Rural. Urban. Total 

3.0 

7.S 

7.5 

4.8 

5.0 

3.0 

7.5 

7.5 

4.8 

9.5 

6.3 

15.0 

15.0 

9.5 

6.3 

15.0 

15.0 

10.0 10.Q 

17.2 17.2 28.6 28.6 

20.& 210 230.8 34.7 262 296.7 

19.8 19.8 33.1 
28.4 

34.7 
25·9 
11.0 

11.1 

20.8 

15.5 
8.5 

7.2 

17.2 

8.5 

8.8 

9.4 

8.6 

7.5 

3.8 

9.2 

9.6 

19.6 
4.1 

4.8 

9.4 

7.3 

6.3 

21.2 

7.0 

20.2 

10.0 

7.0 

5.0 

7.0 

7 .. 0 

6.0 

9.0 

7.0 

1.6 .. 7 

8.0 

9.0 

6.0 

7.0 

5.0 

8.0 

15.6 

26.6 

45 

53 

17 .1 

20.8 

15.5 
8.5 

7.2 

17.2 
8,5 

, 8.8 

54.4 

8.6 

7.5 

3.8 

9.2 

19.6 
4.1 

14.0 

28.6 
17.0 

18.0 

19.0 

17 .. 0 

15.0 

8.0 

19.0 

25.8 

27.5 
19.0 

32.6 

9.0 

4.8 10.0 

9.4 19.0 

32 39.3 15.0 

6.3 13.0 

124 145.2 35.4 

'.I 

7.0 14.0 

20.2 33.6 

10.0 20.0 

7.0 

5.0 

7.0 

7.0 

6.0 

9.0 

7.0 

16.7 

8.0 

9.0 

6.0 

7.0 

5.0 

8.0 

15.6 

?6.6 

13.0 

10.0 

13.0 

14.0 

12.0 

18.0 

13.0 

27.8 

16.0 

18.0 

11.0 
13.0 

10,0 

15.9 

21.0 

33.1 

28.4 

34.7 
25.9 
17.0 

14.0 

28.6 
17.0 

18.0 

46 65.0 

17.0 

15'0 
8.0 

19.0 

25.8 

52 79.5 
19.0 

32.6 
9.0 

10.0 

19.0 

48 63.0 
13.00 

12!1 160.4 

1l1o0 

33.6 

20.0 

13.0 

10.0 

13.0 

14.0 

12.0 

18.0 

13,0 

27.8 
16.0 

18.0 

11.0 

13.0 

10.0 

1~.0 

21,0 

44.3 
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county 
No. 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

76 

79 

60 

81 

82 

83 

84 

85 

66 

87 

68 

69 

90 

91 

92 

93 

9,4 

95 

96 

97 

98 
,99 

Table 3-4 Cont. 
County 
~ 

Jefferson 

Johnson 

Jones 

Keokuk 

Kossuth 

Lee 

Linn 

County 
Pop. 

15,774 

72,127 

19,868 

13,943 

22.937 

42,996 

163,213 

Louisa 10,682 

LUcas 16,163 

Lyon 13,340 

Madison 11,558 

Hahaska 22,177 

Harion 26,352 

Marshall 41.076 

Hills 11,606 

Mitchell 13,108 

Mpnona 12,069 

Monroe 9,357 

Montgomery 12,781 

Muscatine 37,181 

O'Brien 17,522 

Osceola 8,555 

Page 18,507 

Palo Alto 13,289 

Plymouth 24,312 

Pocahontas 12,729 

Polk 286,101 

Po~tawattamie 86,991 

Poweshiek 18,803 

Ring Gold 6,373 

Sac 15,573 

Scott 142,687 

Shelby 

Sioux 

Story 

Tama 

Taylor 

Union 

Van Buren 

Hapello 

Harren 

Hnshington 

Wayne 

Webster 

Hinnebngo 

Winneshiek 

Woodbury 

Worth 

Wright 

15,528 

27,996 

62,783 

20,147 

,8,790 

13,557 

8,643 

42,149 

27.432 

18,967 

8,405 

48,391 

12,990 

21,758 

103,052 

8,968 

17,294 

Urban 
~ 

46,850 

28,627 

128,670 

26,219 

22,405 

242,154 

60,348 

120,595 

39,505 

29,610 

31,263 

85,925 

Rural 
~ 

15,774 

25,277 

19,868 

13,943 

22,937 

14,369 

34,543 

10,682 

16,163 

13,340 

11,558 

22,177 

23 t 352 

14,857 

11,606 

13,108 

12,069 

9,357 

12,781 

14,776 

17,522 

8,555 

18,507 

13,289 

24,312 

12,729 

43,947 

26,643 

18,803 

6,373 

15,573 

22,092 

15,528 

27,996 

23,278 

20,147 

8,790 

13,557 

8,643 

12,539 

27,432 

18,967 

8,405 

'17,128 

12,990 

21,758 

17,127 

8,968 

17 ,294 

- 50 

Tele Calls per/hr. 
Rural, Urban, Total 

8.0 8.0 

18.9 37. 55.9 
10.0 10.0 

7.0 7.0 

17.2 17.2 
7.0 29 36.0 

,29.9 257 286.9 

5.0 

8.0 

7.0 

6.0 

16.6 

17.5 

8.0 

13.0 

14.0 

9.0 

11.0 

6.0 

7.0 

9.0 

5.0 

9.0 

7.0 

11'1.2 

7.0 

33.0 
20,0 

9.0 

3.0 

8.0 

15.6 

8.0 

21.0 

5.0 

8.0 

7.0 

6.0 

16.6 

17.5 

26 34.0 

13.0 

14.0 

9.0 

11.0 

6.0 

11 18.0 

9.0 

5.0 

9.0 

7.0 

18.2 

7.0 

484 517.0 

91 111.0 

9.0 

3.0 

8.0 

241 256.6 

8.0 

21.0 

17.5 40 57.5 

15.1 15.1 

5.0 5.0 

7.0 7.0 

5.0 5.0 

6.0 15 21.0 

20.6, 2D-16 

10.0 

4.0 

9.0 31 

10.0 

4.0 

40.0 

7.0 7.0 

16.3 16.3 

8.0 129 137.0 

5.0 5.0 

9.0 9.0 

Radio Mess per/hr. 
Rural, Urban. Total 

16.0 16.0 

31.6 70 101.6 
20.0 

14.0 

28.7 

20.0 

14.0 

28.7 
14.0 43 57.0 

43.2 322 365.2 
11.0 

16.0 

13.0 

12,0 

27.7 
29.2 

15.0 

12.0 

13.0 

12.0 

9.0 

13.0 

15.0 

18.0 

9.0 

19.0 

13.0 

13.0 

54.9 

33.3 

19.0 

6.0 

16.0 

27.6 

16.0 

35.0 

29.1 

20.0 

9.0 

14.0 

9.0 

13.0 

34.3 

19,0 

8.0 

17.0 

39 

34 

605 

121 

302 

59 

44 

97 

11.0 

16.0 

13.0 

12.0 

27.7 
29.2 

54.0 

12.0 

i.3 .0 

12.0 

.,9.0 

13.0 

49.0 

18.0 

9.0 

19.0 

13.0 

30.4 

13.0 

659.9 

154.3 

19.0 

6.0 

16,0 

329.6 

16.0 

35.0 

88.1 

20.0 

9.0 

14.0 
9.0 

57.0 

34.3 

19.0 

8.0 

64.0 

13.0 13.0 

27.2 27.2, 

17.0 172 189.0 

9.0 9.0 

18.0 18.0 
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Table 3-5 CHANNEL ANALYSIS CRITERIl 

. Chann~l Type Channel Value 
Max Response 
Delay Seconds 

All Links are Radio Unless Otherwise Indicated. 

Emergency Request 

(Telephone) 

Operational (prim­

ary M-B, B...;r.'.[ working 

channel) 

Tactical: (Mutual Aid) 

a) Inter-agency 

b) Intra-agency 

1 15 Sec. 

1 25 

~ 
2 15 

t-lI- 15 

Inter...A.gency ~ for p-'r-p radio30 

, 
Information: 

a) Intra/Inter-Agency 

b) Data Link Term 

(TTY, CRT, etc.) 

~ for Telephone 

* Total channel value is 1 if links 

exist for separate channel functions. 

-; -..,--..... , , . 

30 

25 

Max 
Utilization 

0.5 

0 .. 63 

0,,50 

0.50 

0 .. 63 

0.63 

0.63 

Min 
Reliability 

.90 

.90 

.90 

.90 

. -
6.~_;i;_ 

Maximum Allowable 
Signal Marginal 

Coverage (Percent) 

1~ 

1% 

1% 
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Table 3-6 SYSTErIl PEHFORM.ANCE EVALUATION SUMMARY 

Low-Band Single Low-.Band Mul t High-J3and Single 
Freer .. Freq. Freq. 

Emergency Request (Telephone) .49 .692 .396 

Operational (Radio) .02.5 .723 .724 

!I'Iutual-Aid Tac-tical (Radio) .022 .061 0.0 

Inter-Agency .729 .624 ~574 

Information/nata .49 .572 .522 

Total S~~tem Performance .. 351 .534 .443 

* Based on three (3) complete reports 

** Based on four (4) complete reports 

Table 3-6a THEORETICAL SYSTEM: PERFORMANCE SUMMARY 

Low-Band Single LO~l...13and Nul t High-Band Single 
Freq •. Freq. Freq. 

Emergency Request 1.0 1.0 1.0 

Operational (Radio) .423 .855 .5 
Mutual-Aid Tactical (Radio) .423 .855 .5 
Inter-Agency 1.0 1.0 1.0 

Information/Data 1.0 1.0 1.0 

Total System Performance .769 .942 .80 

High.-J3and Nul t .* tJHF** 
Freq. 

.771 .99 

.701 .99 

.662 .99 

.511 .65 

.613 .891 

.652 .902 

High-Band lvlul t UHF 
Freq. Jilulti. Freq. 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

G 

" tIl" 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
~) 



3-7 SINGLE FREQUENCY LOW...BAND r Table PERFOIDlAllCE FN ALJ]ATION 
" 

Factors 
Channel Response Signal coverage;' Total Channel e Channel Type Value (V) Delay (RD) Reliability (R) Reliability (SCH;) Performance 

-::: 
Emergency Reqnest 

(Telephone) .611 .802 .91 .49 

Operational 
fi I 

(primary M...B; 
D~ working channel) .402 .919 .782 .086 .025 

I J !/ 
Tactioal (Mutual A.id) .402 .802 .782 .086 .022 " 

Inter-Agenc;y .835 .955 .91 .729 

Iilfonnations .59 .919 .91 .49 f: 
Syotem Performance Index .351 

~:~) 
.~ 

\W 

':-
~ 

Tabl~ 3-7 (a) TlIEOREl'ICAL PEIl.FORHA1ICE EVALUATION SINGLE F'!ID.tUENCY 
~ 

LOll - RAND 

Factors 
Channel . RCllpon:Je Sicrnal coverage Total Channel Channel Type Value (V) Delay (nD) Reliabili ty (n) Reliability (san) Performance f· . 

\lIiI 

Emergency Request 1.0 1~0 1.0 1.0 c; (Telephone) 

Operational 
.5 1.0 .855 (Primary M-D t 1.0 .423 

D~ ne;rking channel) 
I,: 

Tactioal (Mutual Aid) .5 1.0 .855 1.0 0423 

Inter-Agenoy 

Informations 1.0 

System Performance Index 

- 53 -
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Table 3- 8 

Channel Type 

Emergency ReqUest 
(Telephone) 

Operational 
(Primary ~1-B, 
B-H working channel) 

Tactioal (r.lutual Aid) 

Inter-Agenoy 

Information 

Table 3-8(a) 

Channal Type 

Emergency Request 
( Telephone) 

Operational 
(Primary M-B, 
B~4 rlorking channel) 

Tactical (~Iutual Aid) 

Intar-Agenoy 

Information tt 

PIRForu~ANCE E'J'ALUATION MULTIPLE FREQt~CYL~i-BAND 

Faotors. 
Channel Response Signal coverage Total Cha. 
Value (V) Delay (RD) Reliability (R) Reliability (SCRl Per.fonnanc.1 

.84 .9?2 .893 .69~ 

1.0 .956 .164 .998 .723 

1.0 .922 .164 .086 .061 

.894 .624 

.66 .512 -System PerformaJ.l.ce Index ·534 

THEORETICAL PERFORNAlICE EVALUATIOH NULTIPLE ~UENGY 

101'1- BAND 

Faotors. 
Channel ReopolUle Signal coverage Total Challi 
Value (V) Delay (RD) Reliability (R) Reliabili ty (scm) PerformMC; 

1.0 1.0 1.0 1.0 

1.0 1.0 .855 1.0 .855 

1.0 1.0 ,""-::: .855 1.0 .855 -

1.0 

System Performance Index 

?4 -
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Channel Type 

Emergenoy HOqUes'l 
(Telephone) 

Operntioll41 
(Primary ~I-B, 

BooN working ohannel) 

Tactioal (l,lutual Aid) 

Inter-Asenoy 

Information, 

Table 3-9(a) 

PERFORMANCE EV ALUATlON MULTIPLE FREQUENCY HlaH~AND * 

Channel Reaponse 
Faotor,!. 

Valuo (V) Delay (RD) Rel1abil1 ty (R) 
Sienal covorarre 
neliability (san) 

1.0 .944 .811 

1.0 1.0 .817 .• 656 

1.0 .944 .817 .858 

.625 1.0 .817 

.75 1.0 .617 

System Performance Index 

* Complete data available for only three agenoies 

THEORE1.rICAL PERFORHANCE Elf ALUATION ~fiJLTIPLE F~UENCY 

HIaH...BANl) 

Channel Reoponae 
faotors 

Signal covorar;e 

~- -~--

Total Channel 
Performance 

.711 

.701 

.662 

.511 

.613 

Total Channel 
Channel Type Vo.luo (V) Delay (n

D
) nelbbili ty (n) Rolio.bility (scm) Porf.ormance 

Emeraency nequest 
(Telephone) 

Operational 
(Prir.lClry M-B, 
D-N. \/orkins channel) 

Tactical (J.\utual Aid) 

Intor-AGenoy 

Informatioris 

1.0 1.0 1.0 

1.0 1.0 1.0 1.0 

1.0 

1.0 1.0 

1.0 

System Performan.ce ~nde~ 
* Figures a'!'e baaed on mp and ~.IS on low-bana, hence, high-band agencies 
. do not have mutual aid contact unleso they carry low-ba.nd equipment. 

Fi{l,'-Wes in parentheses indio ate values -when IHP and :9.:S are both 
higi1~~and. 

i 
/ 

! 
55 

1.0 

1.0 

.5 (1~0) , 

1.0 

1.0 
, .9 (1.0) 
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Table 3 ...... 10 

Channel Type 

Emergency Request 
(Telephone) 

Operational 
(Prir.lary M-B, 

D-4,j "orklng channel) 

Tactical (I.!utual Aid) 

Intor-Agenoy 

Information. 

PERFOIU<lANCE E\T.ALUATION SmGLE FREQUENCYHIGH-DAlID 

Channel 
Valuo (V) 

.571 

0.0 

.786 

.714 

Response 
Dolay (RD) 

.9* 

.95* 

.95* 

.95* 

Faotors ,~:;, 

Sigrml coverage 
Reliability (R) neliability (san) 

.770 

.762 

.770 

.Tto 
System Perfonnance Index . 

---.~ 

Total Chann 
Perfonnance 

.724 

0.0 

* Estimate __ only two agenoies reported data 

Table 3-10( a) 

Channel Type 

THEoREl'ICAL PERFORHANCE EVALUATION SmGLE FREXl.UENCY 

HIGH-&ND 

() 

Channol 
Valuo (V) 

Rosponse 
Dolay (n ) 

Faotor!! 
Signal coverage Total Chann' 

Roliability (n) Reliability (5011) Porfonnance: 
-------------------------

Emergency Request 
(Telephone) 

Opero.tional 
(Primo.ry M-B, 

D-4,j "arking channel) 

Tacticnl (i·iui;ual Aid) 

Intor-Agenoy 

InformatirnJ 

1.0 . 

1.0 

- 56 -
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1 .. 0 

i.O 

1.0 
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System Performance Index .8 
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Ta.ble 3..J.l PERFORMANCE ~VALUATION MUL'l'IPLt It'H..I!;QUENCY UHF * 

Fnotors 
Cho.nnal Reoponse Signal coverage 

Channel 'l'ype Value (V) Delay (RD) Reliabili'ty (R) Relio.bility (san) 

Emergency Reque£lt 
(TelephQne) 1.0 1.0 .99 , 

Operational 
(primary ~:-D, 
D-l4 working channel) 1.0 1.0 .99 1.0 

Tnctical (1.lutual Aid) 
n) Intra - agency 

1.0 1.0 .99 1.0 

b) Inter - agency 

Inter-Agency .6 1.0 .99 

Informationl .9 1.0 .99 
System Performance Index 

* Complete data available for only four agencies 

Ta.ble 3- 11(a) THEORE'l'ICAL PERForuWICE EV.ALUATION NULTIPLE FREQUENCY 
URP (I~uni ci pal) 

Faotors 
Chnnnol ReopollDe Sir,na.l covorarro 

Channel Type Vnluo (V) Dolay (Rp) ROlia1:j llHy (R) nolinbility (SGH) 

Emeracncy ncqueflt 
(Telephone) 1.0 1.0 1.0 -

Operntionnl 1.0 1;0 1.0 1.0 
(Primary ~I-D, 
D-l·l "orkin{t channel) 

Tacticnl (r.lutual Aid) 1.0* 1.0 1.0 ,1.0 

Intcr..J\gcnoy 1.0 1.0 1.0 1.0, 

Information. 1.0 1.0 1.0 1.0 
System Performance Index 

* Assumes necessary inter-agency mutual-aid chruulel exists (UHF agencieo 
~ carry two mobile radio units to maintain mutual-uid capability). 
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Total Channel 
Performance 

!-

.99 

~ ; 

.99 

.99 ~ 

.65 

f: , 
.891 

.902 -
" 
!.: 

~ .. 
"'-.-
:\ 

Total Channal 
PorformnncG 

~, 

1.0 
[: 

1.0 
'!; 

1.0 
" 

1.0 r-, 

1.0 

1.0 
;, 
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Table 3-12 COUNTIES HAVING FULL CHANNEL UTILIZATION (RADIO) 

Countl No. Co. Name Peak Radio Messa~LHour 

1 Blackhawk 289 

11 Cerro Gordo 65 

23 Clinton 14,; 

29 Des l~oines 63 

31 Dubuque 154 

52 Johnson 96 

56 Lee 51 

51 Linn 351 

64 Marshall 54 

1 Muscatine 49 

11 Polk 649 

18 Pottawattamie 148 

82 Scott 324 

85 story 82 

91 \1appe110 51 

94 Webster 64 

91 Woodbury 189 

Tcible 3-13 ESTIMATED OPERATIONAL COSTS PER YEAR - DISPERSED SYSTEM, 

COUNTY SYSTEM AND REGIONAL SYSTEM UPGRADE 

(Counties \-lith Cities >50,000 are not included) 

Present Consolidated 
_____________________ D_i_s~p_er_s_e_d ____________ o_o_un __ ty ___________ R~eg~i_o~na~l 

Cost Per Year 

Ratio to 
Present System 
Upgrade 

potential Saving 

(' 

$ 15,970 ,000 

100% 

o 

- 58 -
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4.0 SYSTEM DESIGN CRITERIA ,PElRFORl'MNCE PREDICTION lU~D EVALUATION 

The design cri'ceria on which the planning for thes.e communications systems 

is based have a real relationship to the needs of the state, oounty, and 

oity agencies involved. In establishing the design criteria for the upgrade 

of the present systems operation and equipment, the objectives of the pro~ 

gram must be detailed. A summary of these objectives forms the neoessary 

background for understanding the plan~ed way specifio system functions are 

related to eaoh other and integrate into the operation of a state-wide 

law enforcement communications system. 

Basi.c county/city implementatiop objeotives are listed with full reali­

zation of the operational and economic advantages of further consolida­

tion into a regional oommunioations system plan. Summar,y detail ,is pro­

vided to show the direotion taken to aohieve this system design. 

1. Implementation Plan Objectives to Integrate and Upgrade the Present System 

a. The development of a system plan based on required performanoe factors 
~ 

consistent with lowest cost. 

b. Effective utilization of existing communications facilities. 

o. An open-end county-wide system into which technical improvements 

may be inoorporated and system expansion toward regional consolida­

tion is technically and exonomically feasible. 

d. Compatible with and meets requirements of various funding agencies. 

e. ~mproved communications equipment and siting plans for consolida­

tion and upgrade of the best communications facility and to develop 

it into the county Comm center. 

f. Facility plans for base/mobile/portable and Point-to-Point radio 

communications links. 

g. Coordination of state, county, munictpal and private facilities 

which cooperate in law enforcement activities and inter-agency 

communications. 

h. Form adjacent county groupings which have an aggregate population 

greater than 35,000 persons.. With these groups, form a state-wide 

frequency plan so that channel utilization ±s·maximized and inter­

ference is minimal. 

- 59 -

~' 
I. 

... 

I,. 
'.< 



n -i 

I 

• • ~ 

I 
I 

i. Form regional groupings in which radio-transmission end reception 

can meet the required grade of service for ~obile-to-base, b~~e­
to-mobil~, and for portable unit operations. Indicate site coord­

inates for base stations and remote biases to assure that this 

grade of service ~ill be met. 

j. Develop and recommend Comm Center management plans to assure that 

integrated operations satisfy national standards for procedures, 

training, management, frequency usage, performance and will have 

the necessary financial support to sustain long term Comm' Center 

operations satisfactor.y to all user agencies. 

k. Provide recommendations for county population centers and'certain 

integrated regions to establish a single number emergency request 

system for the public, preferably the "911" system. 

2. Future System Exprulsion/arowth Objectives 

Provide for the further upgrade and regional consolidation of existing law 

enforcement communications systems which meet the approved requirements and 

have the following expansion possibilities • 

a. Computer control of communications facilities and information 

systems (TRACIS , computer aided dispa.tch, etc.), 
., 

b. Communications with a~-borne vehicles, 

c. Automated electronic display of vehiole status and 

geographical location,<. 

d. Emergency reporti.ng facility improvements in large areas similar 

to or incorporating the capability of the single universal emergency 
II 

telephone cr.tumber "911" request system. II 

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

An important objective in planning invOlves organization of the various 

required functional categories of communications into channels so that 

available frequency and common carrier (telephone) links can be employed. 

These channels havrr been mentioned before in a generally descriptive way 

and the follOWing 1~ecti6h provides -the design foundations for system models 

and frequency planning. ~lhese are based upon: 

1 

j
l 

.,,' 

, '.:'., 

.~ .. ~:: 



1. A consistent treatment of radio and emergency request 

message traffic based on the population in each area, 

2. A continu,ing utilization of much of the present system with 

augmeniJation through non-spe.cial new equipments, 

3. A frequency plan based qn required channel utilization and numbers 

of fequired link~? the available frequency spectrum and necessary 

geographical separation to avoid interference. 

4. Operational system performance charac1ieristics based upon modern 

law emorcement communications standards meeting the requirements 

of this plan (Section 2.0). 
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4.1 FREQUENCY SPECTRUM USAGE AND CHAN.NEL PLAN DEVELOPMENT 

Frequency channel planning is a very important part of any law enforce­

ment communication system development. Previous sections have shown fund­

amental channel requirements for radio systems. Section 2.2.3 listed the 

channel requirements which are the guidelines for development and are 

approved by the LEATAC~ Section 3.3.3 describes the required channel use 

in additional detail and provides an excellent background reference for 

the specific development of this section. 

The primary radio channels required are:, Operations, Information, Wide-Area, 

Tactical and Point-to-point. In larger systems, it is required that add­

itional Operations and Information channel frequency links be provided 

because of the amount of population based message traffic in the area 

served. Additionally, there is often a need for special mobile-to-mobile 

aircraft-to-mobile and to base and portable-to-portable links for surveil­

lance, radar, detective, and narcotic squads. Air-borne equipment is capable 

of transmitting over greater areas and is therefore restricted to portable 

unit power levels and. £"requency links normally used by mobile units. 

--._-'''-.., 

The number of frequency links required for Operation and. Infonnation Cha..;>';iels 

is highly dependent upqn the popu.lation of the specific area served by the 

system. The population of indiv.idual counties in Iowa varies from six 

thousand three hundred (6,300) persons to over two hundred fifty thousand 

(250,000) people. The frequency spectrum available for use in Iowa severely 

restricts the ability to· design a frequency plan which meets all the channel 

and link requirements and utilizes only one band of frequencies designated 

fOr Police RadioServlce by tlieuFcc~rliliree rr~quency -b~anasa.rEf-reqtitre~~~= 
that is low-band VHF, high-band VHF, and UHF. Much of the present radio 

communications in the state of Iowa utilize the 19\'l'-band VHF. It is 

desirable to continue to operate much of the present low-band equipment and 

to designate the other frequency bands for communications activi t",;)es which 
'\ 

are not presently being satisfied. 

.~ 
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Several'items of planning criteria are considered in the development of state­

wide fre,quency plans to mE'et national standards and potential regio~al consoli­

dation plan developments: 

National planning for law enforcement communications is considered and 

includes interstate channel utilization and requirements for inter-state 

and inter-regional as well as inter-service communioations. 

Because there are insufficient frequency channels to provide olear channel 

assignments to each a@9ncy., it is necessary that each frequency used has 

a suffioient utilization in eaoh assigned region. 

,'The design must provide sufficient frequency links for each type of 

Ohannel to assure that peak traffic loads in an area of usa@9 do not 

form message traffic queues which exceed the maximum allowable. channel 

wait time requirements. 

The resulting plan must carefully avoid radio frequency interference and 

eliminate other types of interference produced by inter-modulation and 

co-frequency usage to gain a needed level of communications relia~ilitY'. 

The frequency plan and transmitter/receiver/antenna siting must enable 

reliable mobile-to-base and base-to-~ortable communications. The area 

of adequate signal reliability in portable-to-base operations m~ be 

considerably less than the area of mobile-to-base. 

Based on these c'riteria, the frequency plans, equipment types and locations 

to fulfill 'l!ariou's ple.nning o'bjecti'V~s and :r-eq:ll.i:r-ements a.re' carefully developed 

in the following sections: 
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4.1.1 LI~OC REQUIREMENTS BASED ON MESSAGE TRAFFIC LOAD 

Regional Grouping Selection: 

The Operations Channel and Information Channel are nominally used for intra­

agency communications and require a minimum interference in communications 

between the mobile and base units of a particular agency and within cooper­

ating agencies. In some cases, frequency planning for these channels 

requires county groupings having a combined rural and city populatiO'n which 

will provide for a sufficient message traffic load to justify the assigned 

frequencies. The criteria which are used in this report for the assignment 

of counties to the particular frequency planning regions are as follows: 

1. Select a, regional grouping of adjacent ~ounties or an individual oounty 

which the combined rural and city populations are greater than 35,000 

persons. This minimum population limit assures that the peak message 

traffio loading will justify Operations and Information ChanB~.+s fo~ 
''0 

that region. 

2. Select the regional geographical boundaries to form an area so that 

it is oost effeotive to locate r~dio transmitting and receiving 

faoili ties in reliable base-to-mobile and mobile-to-base radio signal 

propagation will meet the required communioations grade ofservioe. 

3. The regional and county grouping boundaries should be oompatible W~(h 

jurisdiotional boundaries of the Iowa Counoil of Governments Offioe . ~1 

for Planning and Programming, emergenoy medical services, the Iowa 

Highway Patrol radio systems, and achieve non-interfering communioations 

. between these s.ervioes. 

4a. Develop a state-wide frequency assignment among the regions to assure 

an adequate separation distance, between oo-freql;1ency regions so that 

cost-effective radio transmitting receiving system locations will not 

d.estructively interfere with each other when a frequency is used repeatedly 

in the state. 

() 
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4b. Develop the frequency plan and corresponding systems design to provide 

sufficient Operations and Information Channel .links which will 

assure that peak traffic will not overload the channels and cause 

a message traffic wait time to exceed the maximum allowable value. 

40. The frequency band used should allow for compatibility of inter­

agency communications between the several agencies. 

5. FreqUency plans should provide for the use of present equipment to 

a maximum extent through frequency band selection and planning 

for use of low-band, high-band, and UHF. 

6. Develop geograhical regions so that a cost effective transmitting 

and receiving .system can operate within the entire re.e;ion at a time 

when operational cost reduction demands further consolidation of 

facilities. 

In Section 3.3.5 a predictive model for the state shows the expected message 

traffic based on the population census of 1970. Table 3-4 lists the pre­

dicted peSk traffic loading per county for both emergency telephone requests 

and for radio messages 8 This is computed for both. rural and city popUlations 

in those counties in which the city population exceeded 20,000 •.. When the 

cities of a county have individual populations under 20,000, they are 

consi.dered to fall into the rural communications message rate category. 

This predictive model is utilized to collect groupirgs of counties meeting 

the population criteria. Figure 4-1 shorTS the resulting county groupings and 

lists the frequency plan. These county grcu~ngs satisfy the criteria and to 

favor regions which fall reasonably within or subdivide the jurisdictional 

boundaries of the Council of Government areas (Office for Planning and 

Programming, State of Iowa) shown on the map of Figure 4-2. Table 4-1 

lists.the counties of each region, population (rural and urban) and the 

peak busy hour channel, utilization for radio and telephone (emergency 

requests). This table has a column indicating the population classes: the 

low population delwity category indicates those regions having in them 

essentially rural population and cities of 20,000 or less popUlation. The 

high population density classifications refers to regions having one or more 

cities with population exceeding 20,000 persons. The population of these 

cities is shown in an urban category. 
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Development of Adequate Links for Channel Service: 

Determination of the numbers of links required for each ch~nel category in 

the selected regions utilizes an additional set of criteria based on channel 

response delay and the dispatcher action delay factors which have been 

established in the detailed requirements of Section 2 of this volume. 

The development of this section assumes an average radio message length of 

twelve (12) seconds for the Operations and Information, Channels and a 

twelve (12) second maximum wait time oriteria. Wait time assumes that the 

dispatcher work load provides approximately an equal wait time for 

reaction response as the channel wait time for the channel to clear and 

further assumes that the response by the dispatcher should not be delayed 

more than twenty five (25) second.el at peak load occurrence. The twelve (12) 

second wait time allows utilization in a single channel not to exceed 45% 
(.45 Erlangs). 

Radio traffic in areas having data services now is approximately one-third 

(33%) Information, and two thirds (67%) Operations traffic. The radio 

traffic predictions based on population are therefore assumed to be split 

by that ratio. Since separate links are required for the Operations and 

Information Channel activities, the traffic per each type of' channel may be 

computed. 

This implementation plan is based upon there being a Cornm Center in each county 

which serves the cities and the rural population withi~ each. There are 

several counties which have a population exceeding that required to justify 

a single Operations and single Information Channel link9 These are indicated 

in Table 4-2 which also provided the listing of the required 1 i:t1ks , for emergency': ' 

tele'phone request lines. Table 4-3 shows the numbers of Operations and 

Information Channels required for expected ranges of traffic intensity. If 

a single communications center ,'Here developed for the region~J shown i;n Table 

4-1, the number of Operations Channel links required for this center could 

be computed using traffic intensity values in Section A of Table 4-3 and 

for the Informations Ohannel using Section B of the same table. 
'.\ 
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Telephone utilization figures in Table 4-.2 were deve19ped from the data of 

Figure 3-4 and speoifies the number of emergenoy lines required to satisfy 

the ohannel utilization. 

The volume of radio traffio for oounties oontaining oities of over 20,000 

population indioates the need for additional Operations Channels. High­

band frequenoy availability limits assignments of more than one suoh 

channel in this band for oity usage. Furthermore, the use of UHF for city 

oommunioations is recommended by the FCC and offers adequate numbers of 

abailable frequ~noies for p~esent assignments plus future growth. In 

thoseci ties having. a popUlation aboye 20,.000 but under 50,000, the number 

of UHF ohannels for operational utilization is one. That is, one additional 

UHF pair may be allocated to serve as an Operations Channel in addition 

to the ':'~(..imty Operations Channel. For example, in Cerro Gordo County in 

Region 4, Mason City is able to utilize one UHF Operations Channel, but 

due to the total utilization at peak message traffic in Cerro Gordo County 

the single Information Channel on high-band should suffice for both city 

and oounty. Table 4-2 shows the;total number of 1iilks allocated to that 

county within established criteria limits. These link assignments are in­

dependent of the ool1?cation of county and city CommCenter. Where more than 

-"'?rie Operations and Information Channel is listed, the extra channels are used 

in serving city systems. Where the message traffic utilization ranges exceed 

the values in Table 4-3, additional Information and Operation Channels are 

assigned in the UHF frequency band. Table 4-2 indicates the number of actual 

frequenoy links assigned to sa~isfy the response time oriteria at peak traffic 

peri~ds for both Operations and Information Channels. 

Frequenoy Plan Criteria:· 

certain criteria ,for the frequency plan development are established as'follows: 

1. The keystone to development of the Iowa Law Enforcement Communications. 
" 

System lies in the establishment of .the Taotioal Ra:dio Frequency 

Channel. The frequency of 155.475 MHz whioh has, been established 

natio~~l1y for ,this channel by recent acti9n of the APCO in coopera~ 

tioD with the FCC. This link is operated in a simplex-single-irequency 
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mode without continuous tone code squelch ,and is to be used primar1~ 

by all agencies for mobile-t~obile emergenoy communications. However 

base station operation by the county Comm Center is required for coordi­

nation of channel traffic, 

2. The high-band Operations Channel is a simplex-single-frequency link 

required to carry the mobile-to-base/base-to-rnobile traffio. Either the 

low-band or high-band mc9iY be used for county op'erations. In certain cir ... 
, ;~';.;l 

cu.rnstances it mc9iY be desirable that both low and high-band lin:k;:"?,, 'are 
\( 

used where radio message traffic exceeds 0.35 Erlangs. A state:Wide 

Operations Channel low':'band and high-band frequency plan is required to 

eliminate base-to=-base destructive interference. Destructive interference 

is a signal level which Oall capture the receiver in an.:other oo-freqency. 
, " 

region. eTCS will be available for mobile tran,smissions. The specifio 

tone usage will be different in ihe nearest co-frequency regions so that 

co-frequenoy base stations and mobile units are not heard in another 

region. Additional city Operations Channels are assigned on UHF links 

in acoordance with previous criteria and FCC regulations, Part 89.309. 
The UHF assignments assure that duplex pairs are available for each 

assigned link, 

3. The high-band Information Channel can best perform its function in a two­

frequency simplex mode. Irhe mobile radio transmits on a mobile-on~ 

frequency which is, with few exceptions, a single state-wide frequenqy 

and utilizes CTaS enoode. The CTCS tones used by the mobiles are ,assigned 

according to the planned list of Table 4-7. The base station trans­

mitting frequency assignments are in accord with tne regional frequency 

plan to eliminate destructive interference of transmissions received b,y 

mobile units in a co-frequency region. The high-band base transmitters 

do not transmit a CTaS tone. However, Comm Centers use a CTaS decode to 

receive the mobile channels. Each Comm Center must monitor their own 

transmission frequency. Addit.ional operational practices are allowed: 

a. iMobile-to-rnobile and aircraft-to-rnobile unit communications mew 

~tilize the mobile-on~ high-band frequency if desired for message 
, 
traffic anQ information transfer having a non-emergency nature. 
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b. A seconGl.mobile-only high-band ~requency is assigned for high-band 

porta:':)le radio unit comrnunicatiQns. The primary porbhle-to-base 

unit transmission frequency is alw8i}"s different than that of the 

mobile unit in a given county to avoid a power level oonflict. This 

allow~ satellite receiver usage in remote areas of the county or 
,\ 

ci'Cy.where portable communications m8i}" not be entirely reliableD 

Aircraft communications units can share the portable and mobile 

frequency for transmission. It is recommended'that low power 

portable 1mits are used in the aircraft. The air-borne units 

employ CTaS encode just as the ground mobile/portable ope).'ations. 

Large city users utilize the UHF Information Channels, but may share 

the county-wide high-band channe 1, 

4. The Uide-Area Channel utilizes the Iowa Highw8i}" Patrol Radio (IHPR) 

LEA frequenoies. These frequenoies were previously selected per a 

state-wide frequency plan and are being implemented in the IHPR system 

upgrade. Three (3) VHF high-band frequency pairs are available state­

wide in a nine (9) region plan. The mobile units must employ a CTCS 

encode tone to ~otivate the repeater, 

5. The frequencies sel.ected for the Information and Operations Channel are 

frequencies alloca:'l;ed in the FCC Rules and Regulations Part 89.309 

. for Police Radio Service, and do not produce destructive interference 

and are not interfered with by either in-state or out-of-state 

police services presently using them. Frequency coordination in ad­

joining states and within Iowa is required to assure this. This plan 

oonsiders only frequencies which are available for coordinatio~ with 

minimum difficulty. Actual coordination activities may require certain 

modifications of the plan shown in this report. Additionally, high­

band frequencies for each region,are assigned in sets to assure, at 

least 350 kHz spacing between pairs in each region set of Operations 

and Infcrmation Chamlel frequencies" This separation allovlS simultan­

eous operation of these channels from a given site. The Information 

Ohannel frequencies are c.r~osen reasonably close to the (Point-to-point) 

frequency (155.37 MHz) and the Tactical Channel frequency (155.475 NHz). 

It is not believed necessary nor is it technically practical to ~chieve 

simultaneous operation of these with the Information Channel, hO'wever, 

either one of the three may ,be operated sirnuJ.:taneously with lihe 

Oper~;ions Ohannel.' (See 7 on following page). Frequencies selected 
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are removed more than 15 kHz from IHPR primary system frequencies 

and Emergency Medical Services frequencies, otherwise interference 

could be produced affecting ·those agep.cy communications in areas 

close by the base stations and from operation of nearby mobile 

units. These criteria a.:re fulfi.::t,led to meet FCC·requirements :t:;~F 
'~\ 

adjacent channel separation. 

The overall end-to~nd spread of frequencies assigned to both base 

and mobile Operations and Information Channels is within the 0.4% 
bandwidth of available radio equipment, 

6. The low-band Operations Channel frequency plan is assigned in order 

to minimize the number of frequency modifications required for mobile 

units and base station equipments currently in use in the state of 

Iowa. In primary law enforcement communications it is desirable to 
'" 

avoid the use of frequencies designated by the FCC for Local 

Government. Therefore, 37.10 MHz is not utilized as an assigned 

frequency. The solected low-band frequencies are within a very 

small percentage of 37.10 MHz thereby' allovTing retunil:lg of existing 

mobile and ,base equipme~ts to the new frequency plan. NOTE: 37.10 
I' 

IVIHz operath:;;Jl can be maintained in base stations and in mobile units 
.\) 

for communications with public w~rks, conservation., and other agency 

activi ties requiring intel".-agency communications of law enforcement 

dispatchers and officers, 

7. The high-band Operations Channel and Informa~ion Channel radio sub­

system are designed in such a manner that they can operate simultaneously 
~J 

where both are employed at a given site location. 'l'ha·~ is, the Operations 

Channel transmitter when operating \iill not desensitize the In,formation, 

Tactioal, or Point-to-:Point receivers. 
\ \\ 

. Information, Tactical Po:i,.nt-to-Point 

Vice versa, when either the 

ohannel transmitter opera.tes, 

the Operations Channel reoeiver sensitivity will not be reduced, 

8. In the high-band VHF and UHF frequency plan' design there are various 

forms of intermodulliatiQn possibilities \-Thich are. considered. The Hr 

products of <chese frel;:"lencies are either eliminated or minimized i):1 i'he 
'~,.\ -

plan.lIlhe fopns of nr Which are analyzed are: 
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a.. Transmitter final stage 

bi~ Receiver mutlicoupler 

CI' Products generated within a receiver when one or more strong 'e signal frequencies are received simultaneously and mix with 

high order harmonics of the receiver local oscillator. 

4.1.2 FREQUENCY PLAN ASSIGNMENTS 

The frequency plan is developed on the basis of the criteria of this 

and the previous section. The plan was discussed in depth with the Chair­

man and several members of the Iowa APCO Frequenqy Coordination Committee 

during the period of development. All possible precautions are taken to 

minimize problems in final coordination and eventual FCC licensing of . 

individual agencies as this plan is applied. Even so, some local changes 

m~ be required when final license applications are requested. These 

changes should be made within the bounds of planning criteria and analysis 

of this plan. 

Consideration is given to all the objectives of the previous section. 

Regional assignments are made to reduce signal interference from out-

side the state and also within the state for the adjacent 15 kHz frequency 

licensees. Intermo~"" .. ,lation (1M) products are computed for oombinations of 

freqUencies selected. - Equipment design recommendations are made to reduce 

potential 1M effects to adjacent services where there is no other w~ to 

eliminate potential reradiated signals. Of course; it is beyond the scope 

of this phase of effort. to consider a:l1.possible souroes of 1M signals 

generated in the vicinity of 'phe base stat,ions. However, the generated 

components from within the syste'm and from other known state-+lide systems 

of public safety are anal;y-zed. Tables of specific analyses are presented 

which substantiate the specific frequency plans. 
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L0i1-BAND PLAN 

The six (6) frequency low-band set is assigned to frequenoy plan regions 

as shown in Table 4 ... 4e This figure also shows other states usage. The 

geographical distribution may be visualized from the state/regio~al map 

of Figure 4-1. Both the low-band and high-band plans fit identioal '! 

regional boundaries. 

TABLE 4-4 LOVl-BAND FREQUENCY_PLAN 

Set No. Frequency - MHz ~egional Assignments out-of -State Usage 

L1 37.08 8, 11 , 18, 22, 24 New Jersey 

L2 31.12 1 , 10, 17, 19, 23 ; 31 Florida 

L3 37.14 2, 14, 16, 27, 30 None Known 

L4 31.16 4, 6, 21, 26 Arkansas 

L5 37.20 1, 9, -12, 20, 29 I\Arkansas 
1\ 

L6 37.24 3, 5, 13, 15, 2~" ;.., 28, 32 .i~rkansal:l 
\\ 
\' 

The total frequency spread is 0.43% and is 0.3&10 from 37.10 to 37.2~\MHZ'; 

This essentially meets' the practical receiver and transmitter mobile'equip­

ment bandwidth limitation. 

This plan maintains a best possibl~ status quo of present freq~enoy usage 

in each region as detennined by weighing the .number of mobile units now 

using the frequency in the counties and cities to those whioh are changed 

per regional plan. The plan shows a strong relationship to the APCO 
11 

state Communications Committee frequenoy plan of 1969 (Ref~renoe 19) which 

if fully implemented, w.ould have reduc,ed greatly the co-frequency interference 

in the low-band operations. 

Interference ~ Lbw-Band: 

Interference probabilities in each county are analyzed and presented fn Table 

4-5. The interference shown includes both that due to base-to-base/mobile-
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to-base of co-frequency regions. and the self-interfer~nce provided by the 

counties of a given frequency regions as \'Teighed by their peak channel 

utilization factors. The resulting maximum interference meets a criterion 

of not to exceed a 5% (.05) service probability index reduction from the 

.service probability index computed without interference. The Interference 

Reduction Factor (IRF) must therefore be grea.ter than 0.95, for it multiplies 

the SPI computed without interference to provide the SPI resulting when 

maximum interference is present. Reduction factors shown in Table 4-5 in­

dicate the high reliability available when the frequency plan is implemented. 

Operational Note: 

. Usage of identical frequencies in all the counties of a given region makes 

necessary that each radio operator listen to the transmitted channel 

frequencies before transmitting. This is a standard operating procedure 

required by the FCC. Should a single Comm Center be developed for a region 

the~e will be no operational conflict except between operators within the 

Comm Center trying to key the same transmitter from separate consoles. Skip 

interference will occur because on ionospheric and occasional sporadic E 

support phenomana. The selected frequencies have minimal usage and the 

support probabilities are relatiVely low for Arkansas, i.e. 1% versus 

6% for Florida and New Jersey at the gQffiffier noontime with sunspot number 

equal SSNIOO. See out of state usage, Table 4-4. 

" IH1GH';'BAND PLAN 

The Operation and Information Channels require several frequencies for 

each channel. A six (6) frequency set is provided for each channel and 

the selected frequencies are listed in Table 4-6 and are shovffi geographically 

in Figure 4-1. 

Many of the high-band Police Service frequencies listed in the FCC Rules 

and Regulations Part 89.309 are used in adjoining states and therefore are 

not available. Other frequencies are not available because they are within 

15 kHz of the lHPf? or EMS frequency 'plan sets. To accomodate a difficulty in 

assignment, a 1l'tinor regional change was reques-ted of the EMS frequency plan 

coordinator. 
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TABLE 4-6 HIGH-BAND It'.t1EQUENCY PLAN 

Set No,. 

H1 
H2 
H3 
H4 
H5 
H6 

Basel Information-Operational 
Mobile Rx Base Tx Channel Regional 
Operations Information Difference Frequency, J.lHz Set Assignments 

154.725 155.250 .525 7, 9, 20, 24 
154.830 155;310 .480 2, 12, 15, 18 f, 25, 
154.845 155.520 .675 8, 11 , 17, 19, 23 
155.010 155.535 .525 3, 5, 14, 27, 29 
155.070 155.580 .510 6, 10, 21, 26, 30 
155.190 155.610 .420 1, 4, 13, 16, 22, 

155.910* Mobile Transmit (state-wide) 

155.850 Portable Transmit (State-wide) 

* In certain regions there is an interference of out-of-state base and 

control stations making necessary substitution of another "mobile onlyll 

frequency. The mobile only 155.970 and 156.030 101Hz frequencies are 

specified in these regions as shovm in Table 4-7. These frequencies may 

be used in other regions for mobile-to-mobile special functions such as 
detective, radar, narcotics and surveillance, and may be used for aircraft 

as well. 

, 

Interference - High-Band 
,I 
'\ 

28 

31, 

The Operation Channel functions in a single-frequency simplex mode, which 

allows both base-to-base and mobile-to-base co-frequency user interfe,rence. 

32 

Of course, the base-to-base transmission produces the predominate interferenoe 

in co-~requency base receivers. 

The InformatiorJChannel functions in a two-frequency simplex mode, 'l'lhich 

allO'l'IS only mobile-to-base and base-to-mobile interference to ooour between 

oo-frequency users. 

Table 4-8 shows the results of the Operations Channel high-baAd base-to-base 

interferenoe reduction analysis for each county. This is the worst case 

which \'lould occur in Operations Channel usage' when base-to-base interference 

,predominates. Interferenc~. is 'quite low region-to-region and is well wi thin 

the objeotive limit of 5% SPI reduction.' 

;r 
;, // 

c'/ 
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The majority of remaining interference occurs from multiple Comm Center 

and base station operations within a frequency region. As in the low-band 

plan, the peak traffic loading was used to compute interference reduction 

factors an·;], even so there is only a small reliability reduction. The mobile­

to-base interference is substantially less than the base-to~ase and rules 

out significant co-frequency regional usage in the Information Channel. 

CTCS decode used in the base receivers will eliminate base-to-base and mobile­

to-base residual nuisance interference fom the Information and Operations 

Channels from co-frequency regions which could occasionally bCCur if CTCS 

were not used. 

The Comm Canter radio dispatcher will monitor, as standard practice, the In­

formation Channel base transmit frequency to determine the intra-region 

usage before the transmitter is keyed. 

Transmitter - Final Intermodulation _ High-Band 

Intermodulation product possibilities are analyzed for, each of the freq­

uency sets employed. The selected combinations eliminate almost all potential 

problems. The high-band products are shown in Table 4-9. This table lists 

all third-order intermodulation signals produced in the transmitter final 

stages for the Operations , Information, Tactical, and Point-to-point 

Channels. 

The first four (4) frequencies, listed in Table 4-9 are transmitt~d and may 

cause final stage 1M. Not all are operated simultaneously, for only the ' 

Operations Channel transmitter and ~ of the other three can be keyed simultane­

ously. The columns provide the IN frequency generated when simultaneous trans­

missions occur on those combinations. For example, the third-order product 

of 154. 20 MHz is produced in 'set H1 'ofhen the Operations Channel (154. 725 MHz) is 

transmitted simultaneously with the Information Channel (155.250 MHz). Other 

combinations may be found in an identical maruler. 

Transm~tter third-order IM produots are reradiated at a level approximately 

12 dB (plus antenna gain) below the least signal-component-level appearing 

in the final transmitter stage pro,ducing the distortion. These reradiated 
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products may cause I'ec.siver degradation at distances of five to six miles 
1 

when the ill frequency odours within a receiver acceptance bandwidth (up 

to 15 kHz). The ,fifth-order HI products produoed are approximately 35 dB \") 

and the seventh are 4.5 dB below signal oomponent levels. The latter 

products are sufficiently low that reradiated signals are not expected to 

cause serious degradation of other systems unless their ante~s areoollocated 

or within a few hundred feet. 1M freqUenoies products (Table 4-9) fall 

largely within the Fire Service freqUency group and the State Fi~e Mutual 

Aid frequency is the most often affected. Only a few others cause potential 

interference. Table 4-10A shows the location (region/city) and frequency 

for those agencies having potential problems. The specific nature of 

intefarence must be determined by qualified. technical personnel in eaoh of 

these areas as the system is installed. ", 

Should it occur, the problem oan be readily solved by insertion of a 

notoh filter or isolator in the transmission line of .the offending trans­

mitter. 

Multicoupler Intermodulati02:: 

Intermodulation produots are formed within the receiver multicoupler when 

two or more strong (~-20 dBm) signal frequenoies FlI'e received s-i;nultaneously 

from another base station or from mobile units tr~nsmitting within a mile or 

so of the receiver, multicoupler and antenna. The system plan provides a 

multicoupler for the simultaneous connection of Information, TactIcal, Point­

to-point and Portable Channel receivers. The latter four frequencies in each 

set of Table 4-9 lists the multicoupler third-order intermodulation product 

frequencies. There' are no 1M frequencie!;l equal to a desired signal freque!lcy; 

or within the acceptance bandwidth of a reoeiver. In sets H-5 and H-6 the 

apparent production of 155.37 MHz signal energy shown under column (2f2-f) -1s 

not truly produced since the mobile uuits do not -transmit on the 'base 
/\ .- .. 

Information Charmel frequency ~t;~furthe:rmore when the base Information, 
"-..r (\ 

Tactical, Point-to-Point Char~el transmitter is keyed the corresponding receivers 
.) 

are muted; thus, will no't be a.ble to receive the IM· audio produot if the rf 

product were produced. 
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Table 4-10B lists additional IM intermod products (third, fifth and, seventh 

order) either within the transmitter or multicoupler by any combination of 

_ two known law enforcement, fire, IHPR and EMS frequencies. This table 

should be valuable for use during the implementation of the system when 

considering either the collocation or proximity of two signal sources. 

These are reQuced from compilation of known public safety signal product com­

binations of third through seventh order. 

Receiver Intermod Analysis (High-Band) 

Receiver spurious and intermodulation products are ana~zed for typical 

receiving equipments, e.g. the GE Master II and the Motorola ~nOOR receivers 

used in base and mObile eqUipments for all input frequencies that at present 

are known to be present in the region of interest. The analysis does not 

attempt to calCUlate the degradation of performance; principally, because the 

specific levels are not known. Therefore, only the existance of possible 

spurious or intermodulation products is defined. Table 4-100 lists the . 

receiver signal frequency that would produce a spurious responSe when tuned to 

the received frequency listed' •. Responses are produced by the receive:r local 

oscillator nineteenth harmonic in the case of the GE receivers and the 

twentieth harmonic in the case of the Motorola receivers. Local oscillator 
I 

harmonics mix with the second signal frequency harmonic to produce the ll~. 

These high order products have little possibilities of producing degIlada.­

tion of receiver performance, however, on occasion trouble m~ be found. 

Reference should be made to the Table 4-100 for assistance in locating trouble 

produced by a strong signal. 

UHF FllEQUENCY PLAN 

UHF frequency planning is applicable to city system usage. Table 4-11 lists 

t~e transmitter frequencies assigned'to cities which meet the lfrlF utilization 

criteria. This table also lis'bs frequencies now licensed or kno\m to be in­

volved in coordination processing. lt also inclUded frequencies used in 

Omaha where seven (7) frequency pairs are utHized. 

The frequency plan f1.lnctions generally in a t\'lO-frequency. duplex operation, 

in which a pair of 5 MHz spaced frequencies are assigned. The frequency 
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near 465 .MHz is the base receive frequency and 460 ~rnz is the, base transmit 

frequency. Mobile transmit/receive frequ~ncies are oppositely used. The 

frequency assignments shown in Table 4--; i provide the required link pairs 

to satisfy present and projected needs. 

\ 
Base s-cations are designed to operate in two modes: 

(1) Repeater operations, wherein operat.ion is full duplex to a11o\'/ mobile 

transmission relay between other mobile units within the design 

radius for signal coverage. Comm center radio operators can monitor 

the repeate!'r>§.ua.~~() Q!lp:tc~-t;.. CTCS encode and decode is used in both 

base and mobile equipment~:~ 
(2) Standard base station, two-frequency simplex operation under control 

-of the Comm Center radio operator(,l This ,<mode is used for mobile­

to-base and base-to-mobile radio communication services. This mode, 

too, employs CTCS encode and decode both at base station and mobile units. 

Satellite receivers are'employed when required for assuring adequate signal . 

reliability for portable operations especially in the portable-to-base link. 

MOb,i1e-to-mobi1.e communications vThen operating without a repeater function 

are accomodated through usage in the mobile of the base transmit frequency 

(460.XXX t1Hz) in a simplex single-frequency mode by equipping the mobile 

unit with a rece ive channel on the j;ransmi t frequency. CTCS mayor may not 
....... , 

be used, optionally, dependent upon local operating procedures. This operation 

requires a monitor receiver at the primary base station for the channel frequency 

used. This frequency should be a channel which is seldom used for Operations 

or Information Channel functions. 

Small cities can justify a. single frequency pair to serve the UHF Operations 

Channel function, r;~heras large cities ' require more than one Operation and 

Information Channel. 

" The CTCS tones are assigned to provide co...frequencY nuisance interference pro ... , 

I" 1 

tection. Also a capability is provided for adjacent jur.~sdictions to utilize 8., j 
• l!,.· ~ 

common frequency for mutual aid e,.ndinter-agency co·ordinat:j;ons. It is believed 0' 
',\ 

this has outweighing advantages, aJ. though ,there is a pos!'libili ty for inter-
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modulation product reception produced within -the agency employing a number of 
!) : 

transmitters. The CTCS cen be disabled, for use in mobile-to-mobile or for 

portable operations when the repeater or sateUite receiVer be turned on. 

The frequency plan is designed to avoid co-frequency interference and inter­

modulation problems, although whenever several frequency pairs are assigned 

to larger cities there is a s'hrong possibility for intermodulation product 

formation in adjacent transmitters. For example, analysis of the intermod­

ulation products (1M) for frequencies now assigned in Des Moines proved that 

third order IM is now possible between the 460.325 MH~ and the 460.150 MHz 

frequency. Therefore, it is recommended that Des Moines change from the 

460.J25 MHz frequency to 460.350 MHz to eliminate this product. 

The third order 1M products for each of the cities utilizing two or more 

channels are shown in Table 4-12. Fifth and seventh order products generally 

will l)e reradiated at a 20 dB and 35 dB lm.,er level than the third order 

which will render them insignificant. 

A potential intermodulation problem can exist for West Des Moines and Des . 

Moines, as shown in the following example.' The third order product formed 

by mixing of 460.150 and 460.225 MHz is 460.075 ~rnz. This is a receive 

frequency for the West Des Moines mobile units. If the CTCS frequency were 

different, only a "sometimes" desensitization would occur. However, the CTCS 

identity will potentially open the mobile unit audio in West Des Moines. The 

required solution is to insert an isolator in the 460.150 MHz Des Moines trans­

mitter output transmission line if this becomes a problem. 

Worst case level computations show the following: 

+20 dBw 

+18 dB 
-80 dB 

-12 dB 

+ 9 dB 

460.225 Tx output (100 watts) 

Antenna Gain both transmitting sites 

Freespace attenuation between transmi t.ting sites (Least value 

estima.ted) II 

C<:)llversioli gain of U1 product in 460.150 Tx final 

Antenna gain to radiated 1M product (460.075) 

NOTE: If an isolator is use~a factor of 25 dB 'loss 

could be expected for reradiated 1M component. 
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-100 dB Free path loss (6 miles) between the Des Moines base and a Wes't 

Des l~oines mobile unit (Least loss expected) 

+3 dB Highest moible antenna gain expected. 

-142 dBw Received signal level at mobile unit. 

NOTE: (1) The receiver is quieted 14 dB SINAD at a received 

pO\"ler level of -142 dBw, so this 1M level will den.,.. 

sitize' the reoeiver in exoess of 3 dB. 

(2) The isolator insertion will reduce the radiated 1M 

in exoess of 25 dB. Thus, the problem is eliminated. 

4.1.3 CONTINUOUS TONE CODE SQUELCH SYSTEM PLAN 

Continuous Tone Code Squeloh (CTeS) is utilized to e,ncode a unique sub­

audible tone modulation onto a transmitting Unit output sighal, whioh 

when reoeived and deooded will switch lion" the audio output of the reoeivel' .. 

Adequate frequenoy planning a.."l employed in this design plan eliminates 

destructive radio frequency interference, however underoertain conditio~~ 

distant stations can oa~"le nuisance interference when received in the base 

stations and to a lesser degree in the mobile units. This interference is 

eliminated through use of the CTCS • 

CTaS frequenoy plans developed state-wide in this system implementation plan 

provide a uniquely different tone code in the mearest co-frequency regions 
w . 

or cities (using UHF band). It is unnecessary to have all codes unique. 

Four (4) separate eTCS frequencies, Table 4-13A, are utilized from the 

ElA RS-220 group B sets. The tone frequenoies used are the same as tho$'e 

employed in the Iowa Highway Patrol Radio (IHPR) eTOS oecause of the Wide 

Area ChalUlel which will utilize the IHPR local law (LEA) channel repeaters. 

(See table 4-BB). The assigned county usage of the CTaS tones is shown in 

Table 4-7 and for city assignments (UHF) in Table 4-11. Certain other tones 

are used in city systems determined by present usage. :a,oth encode, and 

decode is ti1ed in the Mobile/portable and base station UHF equ.ipmen~ except when 

mobile-to-mobile communications is emp~oyed. 
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The mobile radio unit transmitter in eaoh specific frequency region is 

equipped to modulate SUb-a1ldible tones .. lhen transmitting on the Operations 

Channel (low or high-band), the Information and Wide Area Channels. The 

eTCS is not used in the Tactical Channel, for the rf squelch opens this 

channel to each user reg~rdless of area assignment. Decoding will be 

performed in the base receivers for those channels using CTCS. A retrofit 

field modifioation is speoified for the high-band mobile radio to add a 

tone decoder should the high-band system operational usage require it at some 

future data in certain areas. The geographical separation of co-frequency/ 

tone regions is sufficient that in single-frequency simplex circuit operation 

no units should interfere with each othar. Two-frequency simplex operations 

are less susoeptable. 

The wide-area Channel requires a separ~te CTCS tone plan due to the different 

geographical areas of the IEPR than used in the state local law frequency 

regions. The llIPR utilizes multiple radiating sites (repeaters) in a given 

radio district for both privaoy and Wide Area Channel operatior.3. For example, 

the storm Lake IHPR region has a base site and three remote base/repeater 

site operations. To avoid enabling more than one repeater, the Highway Patrol 

mobile radios are equipped with seleotable tone codes so that, dependen't upon 

their location, they can aotuate a specific base or repeater. Table 4-13B 

shows the eTaS frequencies used. TJle vfide Area repeater channel operation , 

is such that several counties have within them equal signal propagation 

reliability from ,two repeaters. In large counties this situation requires use 

of two CTCS codes in order to actuate"the specific repeater which will most 

reliably repeat communications between two mobile units. Therefore, it is found 

desirable in fifteen (15) oounties, to utilize a two position t'one-code fre­

quency select switch. This is evident in the Table 4-1 where, for 'example, 

Region 19 (Aud1.1bon County) employs two eTCS frequencies for actuating either 

the Denison 'or Guthrie Center Wide Area repeater. 

In the Opera'Hons Channels (low-band or high-band) and in the Information 

Channel mobile radio must be ordered so that the channel select switch will 

also activate the tone-code frequency for a given oounty. 
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The Tactical Channel switch position. also is wired to produce ~ OTC'S 

frequency encode at the mobile transmitter. The Wide Area Channel is wired 

in the mobile such that the CTCS frequency is i:,'elected from the single or 

pair of frequencies which are available in the county. Each mobile unit tone 

generator is capable of produoing any of the four tones. A field modification 

is requi:i:ed to change the wiring of a unit so that it could be transfer:r;-ed . 

from one to another operational area. 

ji 
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4.1.4 POINT-TO-POINT CHANNEL 

Thk Point-to-Point Channel usage is changing~d fur'liher change is expected. 

" A nationwide channel usage such as this cannot "',be changed. by or within any 

one s.tate without regard to the implications of various interstate traffic 

h~~dling procedures and usage. within the state as well. The communications 

requirements of this plan in the state. of Iowa recognizes' the need to uti­

lize the Point-to-Point Channel as an emergency stand-by link to landline 

communications. This is true of voice transmissions and additionally, could 

be true of data transmission applications. Data circuits back-up is parti­

oularJvr important because ,at present, there is no alternate link should 

common carrier services fail. It is recommended, therefore, that methods 

be developed to allow the Point-to-Point Channel radio system eqUipment 

to operate a simplex voice-grade-link to receive transmit data from another 

agency, within radio range. It is recognized that most common carrier data 

systems are four-wire full-duplex systems for fully automatic operation. A 
~ 

duplex frequency pair would be required to obtain this mode via Point-to-

Point. As an emergency stand-by mode, this is not considered necessary. 

The Point-to-Point radio channel presently has much base-to-base interference 

associated with it. Therefore, many radio operators turn the squelch tight 

or mute the audio output to the speaker and hence it is often not possible 

for agency dispatch centers operating in this manner to receive a call from 

another center. One of the possible wews to overcome this deficiency l"ould 

involve developing a nationwide selective calling and CTCS. Presuming the 

nationwide ~stem used standardized calling codes assigned through state or 

regional planning, it would then be possible to employ the Point-to-Point 

Channel in a wew quite similar to that of telephone circuits between adja­

cent centers. Due regard to destructive interferenoe of other centers will 

have to be considered with use made of directional antennas. 

It is recommended tha'b the Direotor of Communications of Iowa and the Chief 

Radio Engineer engage in interstate discussions with other states communi­

cations personnel who are responsible for planning; with the FCC, and with 

the APCO, in an attempt to convert the 155.37 MHz frequency usage from a single 
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frequen,cy simplex, non-CTCS amI non-selective calling, to a system which has 

CTaS/selective-calling with nationwide standards for code assignment and 

procedural use and to request :reassignment as a "base only" frequency. 

\1l'len this is accomplished, the 155.370 :MHz channel can become a back-up 

channel with sufficient utility to justify its use in emergency, and disaster 

situations. If this does not ocour, the FCC mC3\{ well, omit its use and rele­

gata it to ~adiQ base-mobile/mobile-base channel usage instead. In this 

stu:dy the design criterion makes necessary a county-to-county communications 

Obviously, much more range is possible with base-to-base communication. ,Upon 

accomplishment of further planntng, criteria for beamed transmissions or for 

limiting the omnidireotional range of transmissions will doubtlessly reqUire 

a thorough analysis of these system param~ters. 

IA"I'lAS - Severe Weather VJarnings 

The Point-to-point Channel is presently used throughout Iowa by the Iowa. 

Highway Patrol Radio Centers to broadcast an alert to all county centers of 

an impending' severe weather disturbance. These broadoasts are additj.onally 

monitored in many hospitals, schools and industrial safety o<ffices. It is 

recommended that this'usage continue. A further recommendation is that the 

severeweather "Watch" be distributed to the patrol units via the Opsrations 

Channel and' where an area severe vJeather "Warning" is issued, the Tactical 

Channel be used by the co'.mty Comm Center to broadcast to pat'rol 1mi ts 2:!!. 
~ ~ only (subject to approval of the Tactical Channel Rules and Proce­

dures Committee). 
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4.2 SYSTEM DESIGN PARAMETERS AND CRITERIA 

This section provides the objective parameters upon which the s,ystem design 

is developed. Tables containing design data have been previously l~ferenced. 

Many of these tables were developed with reference to these parameters and 

oriteria. 

These criteria and their application are based upon fundamental and well­

known engineering and statistical principles. They are used to satisfy 

the delay time and response requirements for ov:erall system operations. 

Specifio agenoy requirements may shift slightly the operating parameters 

from those shown to achieve the'most eoonomical and satisfactory perform­

ance in a specific system.' 

4.2.1 COMM CENTER DESIGN PARA1I1ETERS 

Dispatoher position numbers recommended are shown in Table 4-2. The 

column !lUmbers are based upon the generio population of city-county joint 

operations. A. utilization factor is used to determine dispatch position 

numbers. Both the radio and te'lephone (emergency) utilization factors 

are summed in Table 4-2 to determine total operator utilization. The 

assignment of peak utilization for each operator from the combined radio 

and telephone activity should not exceed approximately 25'f~ because outgoing 

line, data system and record logging activities add to operator work loads. 

As the number of operator positions increases, a greater handoff ability 

occurs between operators, so the utilization per operator can increase 

according to the following approximate values of utilization factors: 

Total Utilization No. of Radio Operator Positions 

.25 1 

.25 to 1.00 2 

1.00 to 3.5 

3.5 to 7 

7 

3 Note: A separate. telephone operator position is 
required when the total utilization ex~ 
ceeds approximately 2.5 

4 Note: Two telephone operator positions are re­
quired when the total utilization exceeds 5.5 

Requires a specific organization arrangement to deter­
mine the operator assignments. 
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While estimates have been made for the number of dispatcher positions, 

after iotal u'l;ilization exceeds a factor of 7; there should be a more 

definitive work station study performed within the department to deter­

mine task assignments and operating positions in terms of actual traffic 

and district operations. 

The number of operators required to serVioe the incoming emergency tele­

phone lir1es is based on the following tabulation of operators I'I9quired 

per line grouping~ 

LINES OPERATORS 

2 1 

3 to 5 2 

6 to 8 3 

9 to 11 4 
12 to 15 5 

15 to 19 6 

Radio operators also answer telephon.e emergency lines in small COinm Center 

operations. As the activ'ity and total utilization factor increases,more 

specia~ized operations are assumed as noted in the above Radio Operator 

Position tabulation. Larger centers ,show as listed in Table 4-2, -:an extra 

radio operations console above the number of operators. This mak~s it possi­

ble for the shift supervisor to operate that console under peak load condi­

tions. 

The peak-shift 'staff is that requi,!t'ed to operate all work sta'tions. The 

communications supervisor is assumad to operate one. work station at the 

peak busy hour. The total dispatch staff required for a 24 hour/7 day, 

year-a.round operation is fifty percent. (50%) more than the daily staff. 

This accounts for vacation, sickness and 'Vieek-end shift activities. 

The geographical location of the Comm Center physical facilities is not 

critical, however, it ~ ~sirab~ to co-locate the C6mm Center at the 

site of the base station to eliminate. the. need for using the local tele-
~ " 

phone exchange to provide remote control of the base sta.tion. The laok 
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of co-location of the Comm Center and base station is a small price to 

PciiY' for the convenience and administrative control advant.ages of placing 

the Comm Center in existing facilities. Further convenience is achieved 

when the Comm Center is in the close proximity of the cooperating agencies, 

particularly when the base station site is located in an area of poor 

personnel accessibility. 

The f100r space required for th~ physical facility (building)' in which the 

Comm Center is to be located is a function of the number of operator 

positions required to support the local commUlications system~ The small 

Comm Center may be easily accommodated in a 10' x 12' room, including 

the control console and Teletype terminal. The larger, more complex 

Comm Genter mciiY' involve the use of one large room, 0.1' more than one room. 

The following areas need to be planned, in addition to the dispatcher posi­

tions and supervisor area: 

1) File and record space. 

2) Emergency power 

3) Restroom faoilities 

4) An administrative office(s) 

5) , Visitor entr,y area (optional) 

Onoe the Oomm Genter location has been determined, it ~B next necessary 

to adapt the building to meet requirements. Three primary considerations 

de sirable for the room( s) 'Used for the Gomm Gente r include: 

'1) An elevated floor for the purposes of allowing systemsinter.~ 

connection, wiring, and the ability to expand the s,ystem. Such 

a floor is typically raised six (6) inches above the sub-fl00r. 

2) Emergency power will be required" not only for purpo'ses of main­

taining ',reliable dispatch communication a:rli lighting, but also 

to continue air conditioning, vent ila.t ion, and other ancillar,y 

<?pera'l;ionf! • 
3) The ability to achieve phyt;ical security is necessa.ry such that 

the vital activities of the Comm Center may be made invulnerable 

to physical attack and also to afford privacy. 
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There are several general design parameters which should be recognized in 

the design implementation of the Comm Center: 

1) The floor requirement per operator is affected by many factors 

such as facility layout, room shape, consol~~),design and 

size of equipment. For initial planning purposes it is recommended 

that 125 square feet of area per operating person be allocated 

to the Comm Center. 

2) The lighting level at the console should be adequate to facili~ 

tate eas,y reading of all controls without eye strain, and should 

normally be in the range of fifty (50) to one hundred (100) 
foot-candles, measured at the control panel surface. All con­

soles should have glare-free surfaces to reduce operator eye 

fatigue. Individually adjustable console lighting levels should 

be installed at both the radio dispatcher's console ahd the tele­

phone dispatcher's console positions. When there is an addi­

tional Teletype room and Communications Center Director's office, 

the lighting levels of these should be in accordance with normal 

office lightUlg standards. Area maps, bulletin boards, and 

scheduling boards may require special lighting treatment. 

3) Proper acoustic design must be achieved, for one of the pri-

mar,y functions of the Comm Center .is to achieve distinot intelli­

gibility of' verbal messages received from the communications 

equipment. In order to achieve acceptable intelligibility, the 

acoustical design should provide acoustic planning including 

the use of sound-absorbing materials, barriers and proper distances 

between consoles to minimize the sound level at each dispatcher 

and operator location. It is recommended that the sound level 

resulting from all acoustic interference from adjoining areas 

does not exceed 70 dB (flat noise) ~t the hearing positionc 

Each operating console should provide an acoustic noise level 

not to exceed 75 dl3 at the operators ·hearing position. In general, 

the Comm Center room acoustical power levei should be approxi­

mately 65 dB or less with all consoles ru1d peripheral equipment 

quiet. The use of acoustic absorbing materials in the ceiling, 

walls, and floor is advised to eliminate and reduce sound 
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reflectio.ns emanating fro.m neis.y items such as ~eletype machjnes 

er frem veices. 

4) Sufficient cenduits sheuld be previded in appro.priate Ie ca·,· 

tiens in erder to. handle all wiring of power and cemmunioatiens, 

centrol trunk and circuits needed in the eperatien ef the Cemm 

Center and its interface with the equipment arid cemmunicatiens 

links o.utside ef the Cemm Center. 

5) It is desirable to. limit access to. the Cemm Center. Comm 

Centers and telephene cel1Jplaint :receptien desks are frequently 

accessible to the general public. These vital functiens should 

be made invulnerable to. pbysical attack and they should.afford 

privacy. ~Ieasures used to. safeguard 'the Cemm Center may 

include electTo.nic sensing devices, armed guards, specially 

designed deer locks, and cencealed locatien(s). Doer sheuld 

be equipped with autematic clesers to. insure against t~eir 

being inadvertently left epen. Such measures are censidered 

necessary because disruptien ef the Comm Center can result 

in the paralysis of law enfercement within the entire geo­

graphical and administrative beundary ef the communicatiens 

system. 

6) The building and emergency electrical pewer capabilities must 

be adequate to. handle the pewer requirements, both present and 

future, to. suppert the Cemm Center. The pewer requirements may 

be easily established by a listing ef all power consuming equip­

ment and the summing of the maximum pewer drawn by each. Be 

sure to. include an allewance fer eptional items, such as cenven­

ience outlets which m~ service displays, time stamps, ceffee 

pets, electrical heaters, and ether items. 

Lighted map d.isplays which cembine 1'1ith status recerders shew dispatchers 

the lecation ef their in-service efficers. This is particu.larly signifi­

cant where· the traffic activity requires two. or mere dispatch persennel, 

i.e. when the tetal utilization facter ~xceeds' ene (1%) • 

Presently available lighted map displ~ys were largely feund to. be' out 

ef service because ef unreliable switches and incorrect lighting arrangements. 
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vlliile improvements m~ have been made in available displ~s, it is recom­

mended that only limited installations of these be a,llthorized and a study 

made of their operation to e,scertain their value anti reliability. The Divi­

sion of Communications and LEATAC or their contract agents should de-car­

mine the objective value and reliability before further authorization for 

these units is made. Comparison of these displ8i)"s with computerized status 

and information systems will be valuable in determining the cost effective 

trade-off bet''leen the se systems. 

4.2.2 SIGUAL RELIABILITY 

In the design of an operational system it is necessar,y to provide specifi-
(~ 

cations for several communication parameters which determine the signal 

coverage reliability base-to-m~bile and mobile-to-base within a county or 

a larger region made up of several counties. This set of parameters is 

some'l'That dependent upon a frequency plan which will eliminate interference 

producing a reduction of signal coverage (SPI) when channel message 'traffic 

is at peak value. Site location, the placement of the tower, antennas and 

transmission line characteristics are included in the list of system design 

input parameters. 

The following criteria insure in land mobile public safety radio ser..,. 

viee system design that an adequate, but not excessively high, performance 

index exists over the area of interest. As described previously*, the 

performance index is characterized in relationship to message reliability 

through the term service probability index (SPI). The Longley-Rice method 

is employed with the service probability index concept to statistically 

incorporate the effect of time and spatial variations in the land mobile 

servic:es. The service probability index (SPI) is simply the confidence 

level that the specified. grade of service will be met in opera·bions. 

Satisfactor,y service exists if the required signal-to-noise ratio is exceeded 

for at least a fraction ~ period of time (time availability). and at a 

fraction Ql of all possible locations (location variability). The following 

* The, Spectra Radio Communicat ions Prediction Program and Reference 7 • 
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system design criteria. a.re based on experience that has been gained with 

the applications of this method: 

A. De~ign Criteria 

10 (a). Low-band, higli-band, 
Rural areas, traveled 
routes 

Time Availability: 
Locai.tion Variability: 

95% 
7010 

2. 

"Mobile-to-base and 
Base-to-mobile 

Median required SiN.:> 

(b) High-band, base-to­
Portable 

(c) High-band, Portable-to­
base 

UHF Band 
Municipal areas 

Portable-to-basel 
Base,-to-portable 
(Performance in the mobile 
mount is improved over por­
table-to-base) 
Median required SiNo 

JiIarginal Cov~rage Area 
(under 5~fo SPI) shall be less 
than 1% in any communication 
service area. 

50dB 

Same as 'for l(a) except 5% 
marginal coverage area is 
acceptable. 

Same as for l(a) except full 
area ooverage is not required. 

. utility is largely ]lortable-to­
mobile or portable~to-portable. 

Time Availability: 
Location Variability: 

95% 
9010 

Required Service Probability Index 
Downtown areas and business 
districts (SPI) 9010 
Suburban Areas, Airports 
(SPI) 10% 

50dB 

The SPI at municipal corporate limits should be in the range of 70 - 90%. 
with the conditions sp~cified above. 

B. Co-Ghannel Interference 

1. Base-to-base interference, single frequency simplex, Operations 

Channel i.s worst case. 

2. The SPI at regiona.l boundaries shall be held to a minimum con­

sistent with the design criteria of "A". 

3. The combined interference reduction of the primary service pro­

bability index from a given base or repea-cer site caused by all 

externa.l co-channel locations shall not exceed 5% when these 

sources are proper~ weighed by their predicted peak busy hour 

message traffic. 
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c. System Noise ~_d Signal-to-l.'Toise Performance 

In any radio communications system design, one of the most important 

aspects is in the assessment of the external noise fields (man-made; sig­

nal power, other co-frequ8ncy signals, atmospheric, galacti6',etc.) Cl.nd the 

comparison of these with internal noise levels of the receiving syst~m • 

.A:n{f receiver internally, injects more noise into the system than 'l;ha~ 

due to the thennal noise power of its input resistance. The relative 

amount of additional noise power injeoted is oalled the receiver noise 

figure. A receiver injecting no additional noise has a 0 dB noise 

figure. Most low and high-band fro receivers possess noise figures in 

the range of 3.5 to 12 dB. There is a qua:p.titative relationship between 

the receiver noise figure and the receiver sensi tivHy for 20 dB"quieting. 

This is illustrated in Figure 4-3. (An equivalent curve m8iY be drawn 

for the 12 dB SINAD case.) In an fm system, the rf sque lch is usually 

. set to operate at a signal level just above the combined external and 

internal receiver noise power. This threshold operational squelch level 

should provide quieting of just under 20 dB. This allows usage of~he 

. maximwn specified sensitivity of the systemo Of course, if the external 

noise is greater than internal receiving system noise, the receiver effec­

tive. sensitivity is reduc~d • 

11hen the noise figure of a receiver is known, it is a simple matter to 

convert this to the equivalent noise power at the receiver input terminals; 

thus a receiver tvith a 6 dB noise .figure has an equivalent input noise 

power per Hz bandwidth of -204 clB~ (Theirlnal noise/Hz). 

+6 

-198 dBw 

Transmission line filter and connector losses add direct~ to the noise 

figure of a receiving system. Nominal values for system equipment speci­

fications were used for assignment of reliability ana~sis. 

The available noise power from external noisefie'lds can also be expresseg. 

indBw as follows for the three (3) noise grades used in this study and 

for high and low-band. frequencies: 
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Available External Noise Power cil3w!Hz 

Noise Grade Lo\'1-Band High-Band UHF 

1 - 158.4 171.1 181. '1 

2 171.2 183.3 194.7 

3 184.2 197. 2 204.0 

Subtracting these values from -204 cil3w yields the equivalent external noise 

figure. A receiving system has minimum acceptable noise performance if 

the receiving system noise figure (receiver nf + transmission line loss) 

is less than ·the equivalent external noise figure by at least 6 dB. 

W'ith these considerations, the basic receiver noise figure specifications 

for base station equipment and mobile units have been determined. The 

noise prade is assumed to be approximate~ Grade 3 for rural areas and as 

low as 1 for highly urban areas. 

The use of a state-.of-the-art receiver multicoupler relieves the problem 

of selecting a base station receiver required sensitivity and tntermod 

specifications. For example, a low noise multicoupler vii th sufficient. 

gain can improve the receiving sensitivity of a receiver from 0.5 to 0.35 

for 20'cil3 quieting. Therefore, in the specifications which have been 

uv 

drawn, receiver and multi-coupler performance characteristics ~ ~ 

combined to produce the ;eroEer Elstem. sensitivities, and intermod performance. 

Additional comments on specified mobile receiver sensitivities are in order. 

In certain densely populated regions, mobile receivers need not be parti­

cularly low noise because of the high external noise and thus, the inter­

mod performance is far more important. 

D. Desi~ Parameters Used for Slste~ Analysis 

For purposes of service probability index determination, the following basic 
,,' 

system design parameters were employed: 

Base Station Transmit Power 

.1\ 

Low-Band 

High-Band 

100 watts nominal 

10.0 watts nominal 
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These levels aI'e keyed to mobile perforrnanoe 

to-base and base-to-mobile reliability. 

to assure a. :reoiprocalcn)obile-

Mobile Unit Transmit Power 

Low-Band 

High-Band 

100 watt s nominal 

100 watts nominal 

This. level is 1hosen to achieve adequate perfonnance to the IHPR Wide-Area 

repeater on bigh-band and on low-band to match present ·us~ge and to obtain 

reliable mobile-to-mobile performance. 

Portable Unit Tran-smit Power -
High-Band 

UHF 

1 watt 

1 watt 

Nominal transmission line losses were assumed in the base stations assuming 

that 7/8 inch heliax is used when lengths exoee.d 100 feet. 

Receiver Sensitivities (N?iseFi~re) 

L~w-Band base station 10 dB 

High-Band base sta,t'ion 

Low-Band mobile 

High-Band mobile 

High-Band portable 

UHF base station 

UHF portable 

Antenna Characteristics 
m n • _ _. ......... .. •• 

Base Station (Low and High-Band) 

Mobile Unit (Low and High.-Band) 

High-Band Portable 

UHF . Portable 

10 dB 

10 dB 

10 dB 

10 dB 

10 dB 

15 dB 

As required per county, aee 
Table 2-4 Volume I 
o dBi omni- gain 

Omni gain with an efficiency 
of ... 12 dB 

Omni gain with an efficiency 
of -8 cIB 

This is '!;he worst case for UHF because the mobile mount for the portable· 

unit pl'ovides an overall antenna gain of approximately 0 dJ3i. 

4.2.3 THE fu\TIONALE OF COUNTY SITE BE-LOCATION 

In each of the i1inety~ine (99) counties,tiha prooess of updating the 
(I 

existing base site was considered in detail. This entailed a oareful 

examination of the topography, the signal reliability, and a cost trade •• 

off of analysis of locations. A decision .. las made in each case on the 
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cost 6ft increased tOrler heights at present locations versus a shorter tower 

at the i~eal location. The process employed to aid in this decision was 

as follows: 

(1) Topographic maps of the IOl'la counties were studied and the aver­

age height of the best 10% prominences determined within a radius 

of about seven (1) miles from the present site. 

(2) This value was compared with the MSL of the present site and the 

difference used as an offset to add to the nominal tower height 

required to achieve reliable signal coverage of the county area. 

Required nominal heights were determined from computer signal 

reliability tabular listings. 

(3) Ideal location tOl'ler heights to achieve required SPI were deter­

mined from computer listings. 

(4) Based on the difference in tower heights and the distance to 

the remote base, a cost comparison analysis 'l'laS pex'formed and 

the final site preference determined. This included the costs 

of ~ed versus self-supporting towers. 

After the completion of -!ihis analysis, it was found that there was a definite 

preference for relocation of ten (10) comIty bas~ sites, i.e.: 

Ida 

Monona 

Dubuque 

Crawford 

Marshall 

Audubon 

Louisa 

Scott 

Lee 

Hardin 

The Marshall County base site, however, was ultimately not removed because 

the move would have been west. Such a move would have been detrimental 

in terms of a possible future regional Communications Center for Region 15. 

Eleven (11)*counties were found in which the existing towers were exces­

sively high. Hecommendations have been made for tower height re,ductions 

in these oases. About thirty-five (35) sites required new towers (including 

the ten new sites) and the remaining sites were alJle to use existing tower height. 

These recommendations are listed in Table 2-4 of Volume I. Signal reli­

ability (SPI) contours were computed for all modes of operation state-wide 

to verify the decision processes. 

* Table 2-4 in Volume I shows 'seven (1) 
The additional counties with existing} structures too high are: Clarke, 

Dec~tur, aree~e, and Jasper. 
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4.2.4 CONS,IDERATIONS RELATING TO THE DESIGN OF UHF MUNICIPAL SYSTEMS 

The design of each of the twelve (12) UHF municipal systems wa.s considered 

individually. The t9pography for each was examined in detail using fine 

grained (7-1/2') topographic maps. There is no 7-,,/2' map for the Story Co,. and 

11est Des NOiner::;/Urbandale area. The design l'Tas based upon 15' maps. 

Known and existing sites "Tere utilized to a maximum ext~nt if' they 

were found to be cost effective in providing the required service proba­

bility index (SPI) "'rithin the city corporate limits. Water tdwers, for 

example, are located on prominences and are usually city owned. Provided 

the UHF antenna, is adequately isolated from the tank itself, (i.e. not 

shadowed by it), these sites deserve serious consideration for UHF base 

station and satellite receiver locations. 

The service probability index l'laS that stipulated in .Section 4.2.2, i.e. 

ninety percent (90%) with ninety-five percent (95%) time availabilit~ and 

a ninety percent (90%) location variabil~ty in the downtown areas and 

business districts with allOl-lanCe ofa minimum of seventy percent (70%) 

SPI at airports. Compared to high-band perfolmance indices over rural 

traveled routes, these requirements are more stringent. This provides 

a contingency allowance for the portable unit when operated in the rela­

tively less favol'able, more highly propagation shadowed (by buildings 9' etc~) 

areas of the city. At the same time, the overall municipal UHF system design 

is based on a sound engineering basis without "overkfll". ·"Overkill" can. 

generally be described by SPI greater than ninety percent (90%) at ~egional 

boundarie s • 

For purposes of illustration,Figure 4-4 shows the lW portable-to-base 

range expected in a quiet noise environment for ninety percent (90%) and 

seventy percent (7afo) SPI"and with 10 dB and 6 em base receiver noise· 

figures. 

(1) 

(2) 

The followingqpnclusions m~ be reached from this analysis: 

For high SPI, very little increased range is achieved with tower 

h~ights above 150 ,feet. For the lower SPI, ranges increase near~ 

linearly with tower height. 

A reduction in receiver noise figure of 4 dB (10 to 6 dB), reduces 

the tower height requirements' by a factor of two (2) a.t a fixed. 

- 96 

0' 

t, 



range. Conversely, at a constant tower height, the range 

increases abo~t one (1) mile at ninety percent (90%) SPI and 

105 miles at seventy percent (70%) SPI. 

4.2.5. AIRCRAFT RADIO OOMMUNIOATIONS PA.RAMETERS 

The standard SRCPP analysis method for aircraft SPI is used as in other 

links, however, the use o~ contour plot techniques is less descriptive. 

Figure 4-5 shows the extremely important effectivity of aircraft height 

upon the com:1lunicat ions ranbte 6 The po~en'\;ial interference range to 

co-frequency users is equally obvious. Accordingly, the aircraft radio 

unit is specified as a portable (1 to 2 waits). The range to base stations, 

because of an elevated antenna, is much greater than for mobile 1.Ulits 

to base stations. In order to reduce co-frequency interference and to com­

ply with FCC Part 89.156 , it is important: 

(1) To operate the aircraft at just above minimum ceilings when 

utilizing the ra.dio, 

(2) To keep transmissions brief and at spaced intervals. 

8 

\/\ 

.~ ~ 

~ 0 
"\ 

\ \. - )000" 

" 

10 

FICURE 4-5 

SERVICE PROBAllILIT! IlmEX 

ha - 1000' . ' 
AIRCRJ.F'I':ro MOBILE - HIGll-<lAIID \ -

\ PT • 1 Watt 

\ hQ • Altitude of Ai'rorart in toet 

0 
, 1\ 

'\ 

~ ~ 
. 

r--.. 

2 

it' lj< 0' Il' l()( I; 0 lfO 

- 97 

r: 

y . .', .. 

~ 
~i 
~ 

r , 

" 
~: 



n , 
~ 

m 

I 
~ 

I 
I 
It 
• 
~ 

m 

I 
m 

I 

~ 
iJ. , 

4.2.6 PORTABLE RADIO USAGE 

The requirements of Section 2.2.3 (5) are met in this plan and in doing so 

satisfy the National Criminal Justice Standard 23.3 (4). Reference l(h). 

High-Band Port~ 

Specification Q in the Volume I Appendix defines the high-band portable unit 

for use by the city and county officers who are using the high~band radio 

system. '1\he portable unit then is carried in the vehicle for charging and 

use whenever the primary mobile radio has priority in and is set to tran~pit 

in the Tactical Channel. It is then available to the officer when he leaves 

his vehicle. Channel configurations are iPhown in Volume I, Table 2-12 (a). 

Specific procurement should be based on Operations Channel selection aiid must 

be configured to be compatible with high-band mobile radios. 

Different models having various power output level are available from vendors. 

Choice of power output depends on primary usa@9~ The following factors should 

be considered when ordering: 

1. Total reliable signal covera@9 in a county for portable-to-base operations 

is not economically feasible to achieve with even the more powerful 

units (4 watts). Base-to-portable covera@9 should be good within county 

areas but with perhaps 5% marginal area. When ran@9 is a primary con­

sideration, the higher powered unit will reduce marginal area significantly. 

2. Batter,y life i~ usually less for the more powerful units in a given duty 

cycle of say 5-5~90. Alternately, the weight and size of the more power­

ful unit is greater than the low powered unit for a given operational life 

and given duty cycle. 

3. Aircraft operations should not use the higher powered unit. One (1) watt 

is recommended for that service. 

A high-band ~.UHF port.able unit naving under two (2) watts power into the 

antenna mew be operated on any mobile frequen.cy in the Police Radio Service 

for special operations under provision of FCC Part 89.309 (0) (2). 
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UHF Portable Radios 

. Generally, the personal portable radio specification P-.2, Volume I Appendix, 

will be the utility radio for both mobile and portable operations. The over­

all S,Ystem design for the cities will provide reliable propagation coverage 

in portable-to-base and base-to-portable operations. Satellite receivers are 

located where the portable m~ not have suff±cient range to reliably call 

through to the base (see Section 4.3.2). 

The pl'imary channel oonfiguration selection requirements are dependent upon 

usage in the department and the numbel' of UHF channels aya~lable for th8 imple­

mentation. Table 2-13 of Volume I indicates the selection range. 

Low...Band Portable Radios 
-.-- -

These are not reoommended for use in the Iowa Plan due to the marginal 

antenna efficiency and its required l'sngth plus there being no way to access 

the Tactical (Mutual Aid) Channel with a low-band portable unit. 

One-W~ Calling Portable Radio 

Many law enforcement agencies have supervisors and officers ~lho m~ be 

disadvantaged both in size and cost to carry the two-way portable radio, 

either the VHF or UHF model. One-w~ voice or audible-tone-signal selective 

calling offers an optional flexible method for officer notification and allows 

oalling of a specific individual, thm.' avoiding disturbing all persons when 

only one need be notified. 

Establishment of this function for VHF high-band will utilize the base 

Information Channel frequency and utilize portable radio units designated as 

paging units by some manufacturers. 

Transmitters and their control 'consoles will require a two-tone selective 

calling modulator to provide selective calling. The call receiver will be 

fixed tuned to receive the Information Channel frequency only and to decode 

"hhe appropriate call sequence. Since the Information Channel is not general­

ly monitored in the mObile or portable operational mode, there wil~ be no 
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disturbance of normal two-way operations. Of course, two-w~ calling 

will properly be performed on the Opera;!;ions Channel and, due to cost and 

required :reduction in available channels of the portable units to insert 

the demodulator, these are not selective call units. 

City UHF systems mBiY utiliZe the same function on the channel used for Infor­

mation or on one of the least utilized channelr: not used for area Operations 

Channel fu.'1ctions. Coding for selective o~Uing is an individual city pro­

ject requiring cooperation only between cofrequency agenoies in a metro­

politan area. 

It should be noted that the signal strength required for voice calling is from 

6 to 20 dB greater than tone-only calling. Generally, the receiver should 

provide a tone-only sensitivity equal to that of the two-way portable in order 

to operate within the same rru1ge as for two-way portable unit. 

It is recommended "chat the one-way tone/voice calling system be purchased 

when justified by agenqy operations plans and installed as an optional addi­

tion to the basic system and by the vendor selected for the primar,y installa­

tion. 

Due to the fairly large differences in various vendor equipments, standard 

specifications are not developed in this plan for these equipments. 

Tone-Se CIUent ial COdinfi, 

Tone code frequencies for a ti10-tone sequential selective call encoding 

for calling within the counties of a frequency region can be designed using 

eighteen (18) tones transmitted in the audible frequency range. A national 

(EIA or otherwise) standard does not exist for audible tone signal fre­

quencies and vendors of such equipment have developed unique groups for looal 

area utilization. Thes.le should be used only when compatible with the codes 

tabulated in the follo~ing paragraphs "i't \ 

I. 
I 
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A spaoed list of,frequenoies within the approximate range of 450 - 1200 Hz is 

adequa·te ~ A six percent (&%) frequency spacing between adjacent tones assigned 

in a s~lple numbering sequencb of one (1) through eighteen (18) produces the 

following six (6) tone groups for use in eacp. fr<::queticy reg~on. Six tone groups 

al1o'l'IS for one group to be assigned in each county of the largest. frequency 

region ( 6 counties). Regions having smaller numbers of cou.r;ttl.es may use two 

o.r more groups per coun,ty depending on total oode asr.;ignmenii requirements. 

GROUP DESIGj1ATI9N 

A B C D E F 

Tone Code No. 1* 1 ]. 1 2 5 

Tone Code No. 2 6 10 14 6 9 

Tone Code No. 3 7 11 15 10 13 

Tone Code No. 4 8 12 16 14 17 

Tone Code No. 5 9 13 17 18 18 

* Assigned to the lowest tone frequency (450.0 Hz) See Table 
4-13 C for nominal tone frequency assignments. 

Within eaoh groap, twenty (20) uniglle code pairs are formed for encoder usage. 

A given pair will in. turn sequentially modulate the Information Channel trans­

mitter. The transmHter hm-tonecoded signal when rece ived by the call 

receiver, having a co.rresponding decoder for frequ.ency pair, will respond and 

signal the user that his services are required or a message awaits him at 

the Corom Center. 

The assignment of the tone code groups A through F is made for each county 

within each frequ.ency region. Each county normally will utilize one group 

of tones to avoid duplication of tone codes within a frequency region. De­

pending on thepopula.-bion Ilensity, however, two groups (for example, group 

A and B) may be utilized l.I:1. a county and be incorporated into one encoder 

unit which could provide. n~,:netf (90) unique codes for assignment in that 

county. 

It is recommended that the tone code groups be consistently assigned through­

out each. frequency region and be coordinated -by the State. Law Enfo:tcement 

Conmrunications Advisory Committee to ensure proper distribution and usage. 
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City agencies, using the UHF band, may use the same distribution of tone 

groups and these mCliY be coordinated locally. 

Special arrangements within agencies mCliY be made to provide squad calling 

where all members of a. particular squad receive calls simultaneously. 
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4.3 SYSTEM PERFORMANCE PREDICTION AND EVALUATION 

The following narrative describes the predicted signal reliability per­

formance of the communications system when designed, constructed and installed 

in accordance with the criteria of this volume and -the tables of Volume 1. 

There are many factors which may reduce the performance of a s,ystem. These 

include equ.ipment specificaiions, s,ystem installation (antennas, connectors, 

and transmission lines) and tower site locations (especially MSL at selected 

sites). When changes ,are made outside of the specified, ranges or s,ystem 

parameters a re-analysis of performance expectations is ne'aded. 

4.3.1 EV /lWATION OF SYSTEM PERFORMANCE CONTOUR PLOTS 

(LOW-EAND ANJ) HIGH-13AND) 

Based on the system design criteria described in the preceding sections, SPI 

contour plots are compiled for the Iowa ninety-nine (99) county system. 

These ate executed for low-band Operations Channel (simplex), high-band 

Operations (simplex) and high-band Information (half-duplex) Channels. 

These plots also include a displC\}' of base-to-mobile, mobile-to-base and 

portable-to-base modes of operations. Frames I through 1 show the results 

~ of the computer generated SPlplots. Two fundamental observations are 

noted: 

(1) Contours of SPI are g;enerally plotted on the ba.sis of regional 

frequency plan boundaries corresponding to the thirty-twa (32) 

frequency regions. The contour plots must be interpreted on 

the basis of these regional boundaries. 

(2) The effects of base-to-base interference and base-t'o-mobile 

interference are included correctly for each region in accordance 

, with the Operations and Information high and low-band frequency 

plans within the state. 

The results indicate that on a frequency region basis, extremely reliable 

performance is obtained with neglible degrading effects of interference 

except for the interference produced when the base stations within the region 

transmit simultaneously. (Bas&-to-base interference is tabulated separately 

by comity, see Table 4-5 and 4-8). It should be r;:tressed that individual 
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co~~ties which have a boundar,y within a frequendy region may experience 

lower performance indices with respect to their own base sta:Gion than 

is indicated on the maps at extreme ranges. In spite of this, hOHever, 

each county should experience quite adequate performance independently 

of adjacent counties. The single exception may be in southeastern \-lood­

bur,y County near Danbur,y which could be served with higher reliability 

from Ida County. 

The high-band portable performance in Frames 6 througl~ 7' ShOH substantially 

greater marginal coverage areas than the previous framesl. These frames 

demonstrate that reliable portable-to-base performance is difficult to 

a'chieve concurrently with a mobile/base system which is ClOst effectively 

designed in accordance i"lith the criteria stipulated in Section 4.2.2. 

4.3.2 MUNICIPAL UHF SIGNAL PERFORMANCE EVALUATION 

With the selection of specific sites for the UHF base stations and satellite 

receivers plus the additional system parameters, tower heights, antennas, 

powers, receiver sensitivity, etc., the service probability indices (SPI) 

'were plotted over the map of each UHF municipality. 

Municipalities reporting UHF systems were evaluated in Phase I, i.e., Davenport, 

Des Moines, Ankeny, Carter' Lake and Waterloo. A separate re-assessment of a. 

new system for 'I1aterloo was undertaken, herein, since the existing system, at 

~ ~ £! 9.;n-site survey had exhibited some areas of poor performance. 

The requirements for UHF municipal performance stipulated in Section 4.2.2 

.haVe been met in each case., Known existing sites were utilized when pro­

minen'Uy located with respect to an overall optimal cost effective solution. 

Special attention was given antenna selection and antenna mounting configura­

tions~ UHF antennas produce severe pattern distortion Hhen tuwer-side-mounted 

and are quite susceptible to adverse affects of guy cables. In the specifica­

tions which have been drawn, these pitfalls have been avoided. (See, for 

e:x:ample, equipment specifications for Sioux City, Section 13.1) • 
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The reeults of the performance analysis are shown in Frame 8 through Frame 21. 

These plots correspond to the portable-to-base or portable-to-satellite 

receiver modes as indioated. The .labellegend at ea;ch site is as follows: 

B - Base 

RB - Remote Base 

SR - Satellite Receiver 

In each case it is noted that the SPI requirements a.re met with the seventy 

percent (1afo} SPI falling generally into the airport locations,. \1hich are 

usually beyond city boundaries. In the large municipalities, the ninety 

percent (9afo) SPI contours are nearly tangent to each other, a desirable 

condition. The equipment parameters which produce the contours are shown 

in Table 4-14. These solutions demonstrate reliable UHF propagation coverage 

without producing an excessive interference potential for distant co-channel 

communi tie s. 

4.3.3 SITE LOC,A.TIONS FORA REGIONAL SYSTEM PLAN 

A s,ystem design to provide regional radiating sites per regional frequency 

plan area is accomplished to provide a cost effective future system imple­

mentation which meets the signal reliaoility performance requirements set 

forth under Section 4.2.2. The design procedures required several computer 

iterations with different input of locations and of the parameters using 

the SHCPP SPI contour plotting method for comparison of results. Frames 

22 through 26 show the 10\'/ and high-band performance of the final iterations 

for base-to-mobile and mobile-to-base for both Operations and Information 

Channels. These frames include the effects of base-to-base (Operations) 

and base-to-mobile (Operations and Information) interference. 

In general, with this plan, the SPI is quite acceptable over the entire 

state. A few small marginal coverage areas exist in southwest Grundy and 

11ashingbon counties, southeast Decatur and Van Buren oounties, and in 

western Crawford Cou.nty. fJ.1hese occur only at high-band. No marginal 

coverage areas are indicated for low-band. 
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It is recommended where region.al planning is done for the region.s 'listed 

above that additional site location cost effectiveness and signal reliability 

analysis be performed ~ ~ ~ available ~ and Comm Center city 

locations for the region. Insufficient information now exists to perform 

this analysis. 

A description of each region 1.~ base and repeater a.ssumed location site and 

configuration* is listed in Table 4-15 • 

* All base and mobile transmit power levels area~sumed to be 100 \V output 
and the other parameters of Section 4.2.2 are utilized. 
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HIGH BAND REGIOllAL FREQUENCY SETS LOW BAN]) BASE 
BASE 'l'X/RX 

SET NO. OPERATIONS INFORl,1ATION SET NO. OPERATIONAL 
HI -154.725 155.250 11 37.00 
H2 154.830 155.310 L2 37.12 
H3 154.845 155.520 L3 37.14 
H4 155.010 155.535 14 37.16 
H5 155,,070 155.580. 15 :37 .20 
H6 155~190 155.6rO L6 37.24 

Mobile Tra;n~it 155-9'10 . (See Table 4-7 for exceptions) 
Portable Triinsmit 155.850 (5ee Table 4-7 for exceptions) 
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. IHPR FREQUENCY SETS 
"\TIDE AREA" I·lOBILE IIlPR 

AREA NO. 'l'l1121Sf.!. lECEIVE 
PI 154.770 155.790 
P2 154.890 155.685 
P3 154.800 155.700 

* This Area No. is subject to Cl,odification.. 
Consult Highw~ Patrol Radio COllllllUnica.t:i,ons 
Direotor. 
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n TABLE 4-1 

, COUNTY GROUPS FOR AREA FREQUENCY PLAmaNG 

Total Traffic 

Regional Inteneit;:! 

Area Pop. Area Counties Rural,,?1 ~ Erlangs 

~ 
No. Class (Hajor CitiesL- Urban·· 2 Radio Tele'Ohone 

-

1PD Ivron, Osceola, O'Brien, Sioux (1)67,413 0.25 1.17 , 

2 LPD Clay, Dickinson, Emmet, Palo, Alto (1)58,327 0.191 0.82 

D 3 LPD Hancock, Kossuth, rlinnebago (1 )49, 251 0.182 0.81 

~1~60'780 
',I 

I 
4 HPD Cerro Gordo, Floyd, ?>Ii t che 11, Horth 0.203 '!1.07 

l>\ason City 2 30,491 0.153 1.250 

5 LPD Allamakee, Cl~ton, Howa,rd, Winneshiek (1)68,114 0.263 1.26 

~ 6 HPD Cherokee, Ida, Nonona, Plymouth, Woodbury ~ 1)19 i961 0.284 1.36 
Sioux City 2)85,925 0.573 3~58 

E'J 
7 LPD Buena Vista, Calhoun, Pocahantus, Sac (1)6),282 0.230 1.05 

ft~ 8 HPD Hamil ton, Humboldt, Webster, Wright ~1~65'324 0.220 0.944 
Ft. Dodge 2 31,263 0.157 0.8.6 

" ~~.f I 9 LPD Franklin, Hardin (1)35,503 0.136 0.66 

'" 10 HPD Bremer, Blackhawk, Butler, Cliickasaw, Grundy ~1 ~96, 564 0.364 1.69 
Ylaterloo 2 74d510 0.491 3.11 

It Cedar Falls 2)29,597 0.147 0.822 

11 LPD Buchanan, Fayette (1 )48, 644 0.228 1.14 
" ;1 

; 12 HPD Delaware, Dubuque, Jackson ~1~67,909 0.251 1.28 
Dubuque 2 62,309 0.411 3.44 

13 LPD Carroll! Crawford, Greene (1 )54, 944 0.202 0.94 

~ 14 HPD Boone, story ~ 1 )49,748 0.207 1.036 
Ames ' 2)39,505 0.1,97 1 .111 

15 HPD Marshall, Tama ~1~35,004 0.117 0;64 ! 1>Iarshall town 2 26,219 0.130 0.722 !,l 

16 HPD Benton, Jones, I.; inn ~1)77'296 0.306 1.59 

m 
Cedar Rapids 2~110,347 0·928 6.13 
Marion 2 18,028 0.060 0.25 

I 
~ 
~ 

';,) 

it , 
- 110 -•• '~ 

i: 
;1 
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TABLE .4-1 cont'd Total Traffic page 2 
Intensitl 

• Regional 
Area Pop. Area Counties Rural ~1 Erlangs 
No. Class Urban 2 Radio 'l'e Ie hone 

17 HPD Clinton ~1~.22,O30 0.092 0.458 
Clinton 2 34,719 0.,173 0.965 

18 HPD Harrison, pottawattamie, Shelb,y ~1)58'411 0.218 1.000 r 
Council Bluffs 2)60,348 0.403 2.514 

19 LPD Adair, Audubon, Cass Guthrie (1)48,332 0.162 0.675 
~; 

20 LPD Dallas, Madison (1)37,643 0.148 0.711 

21 lIPD Polk County r~45'331 0.183 0.92 
Des l·!oines 2 200,587 1.671 11.14 . 
(W. Heights, Urbandale, Clive, W. Des Moines) 2)40,183 0.200 1.16 ~ 

22 LPD Marion, Warren (1)5~,784 0.212 1.058 

23 LPn Jasper, Poweshiek (1)54,228 0.211 0.989 

24 HPD Cedar, Iowa, Johnson, Washington ~1)81,283 0.,278 1.27 
Iowa City ,2)46:850 0.22.3 1.30 

25 lIPD Muscatine, Louisa ~1)25'458 0.087 0.3'33 
:Muscatine 2)22,405 0.113 0.622 

26 HPD Scott (1)22,092 0.092 0.433 
Davenport ~2~98'469 0.656 4.103 
Bettendor~ 2 22,126 0.092 0.614 

27 LPD Adams, Clarke, Decatur, Ringgold, T~lor, (1)52,360 0.178 0.739 
Union 

28 LPn Appanoose, Lucas, Jrlonroe, Wayne (1)48,932 0.156 0.847 
IV 

29 HPD Davis, Jefferson, Keokuk, Nahaska, Van Buren (1)81,283 0.296 1.23 
r[apello 
ottumwa (2)29,610 0.147 0.417 

30 HPD Henry,' Des Moines ~1p2'730 0.110 0.453 
Burlington 2 32,366 0.160 0.900 

". 

31 LPD Lee rr 4
,3

6
9 

0.048 0.199 r. 
Keokuk 2 14,631 0.049 0.203 
Fort ~fadison 2 13,996' 0.047 0.194 

r 
32 LPn ' Mills, Montgomery, }1:remont, Page (1)52,176 0.178 0.917 

Note: LPD Denotes low popula'Hon density groups .. 
HPD Denotes hi~l popula+.ion density groups. .., , 

~, 
,,~ 

T' 

- 111 - f 

~. 
~ 

. 
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TABLE .1_:> com CENTER INFORMATION DETAIL 

COMM CTR. REQUIRED NUMBER RADIO D.!ERGENCY MANNING REQUIRED 
LOCATION COlrlI·! CENTER OE DISPATCH REQUEST OPERATORs DISPATCH comiTY. DESImfATION OPERATIOllS I~'FOru·:A.TION s POSITIONS TELEPHONE COMBINED PEAK DAILY STAFF 
FREQcAREA COUIITY - CITY CHAWIELS CHAlofNELS # LINES '/1 RADlO/'J'ELE 'TELE SHIFl' STAFF TOTAL 

1 19 ADAIR 1 1 1 2 1 1 3 5 
2 27 ADAl·iS 1 1 1 2 1 1 3 5 
3 5 4LLAW\KEE :t. 1 1 3 1 1 3 5 
4 28 APPll.:'lOOSE 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 llLACY.H.,O\l-1K 1 1 2 4 2 2 5 7 
7 10 i'l A'rt:RLOO 2 2 4 10 3 ,1 4- 8 12 
7 10 . CI:DAR FALLS 1 1 5 1 1 2 5 7 
8 14 BOotIE 1 1 2 ,3 2 -

2 5 7 9 10 . BREl·'ER 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 3 2 2 4 6 -" 

I\) 13 7 CALHomr 1 1 1 3 :I: 1 3 5 14 13 CARROLL 1 . , 1 2 3 2 2 5 7 15 19 CASS 1 1 2 3 2 2 4 ·6 16 24' CEDAR 1 1 2 3 2 2 4 6 17 4 CERRO GORDO~IASON CITY 2 1 3 7 2 1 3 7 10 18 6 CHEROKEE 1 1 2 3 2 2 4 6 19 10 CHICKASAW 1 1 1 3 1 1 3 5 20 27 CLARKE 1 1 1 2 1 1 3 5 21 2 CLAY 1 1 2 3 2 2 4 6 22 5 CLAYTON 1 1 2 3 2 2 4 6 23 17 CLIUTON-CLIUTOU 2 1 3 7 2 1 3 8 12 
24 13 CRAHFOR,D 1 1 2 3 2 2 4 6 
25 20 DALLAS 1 1 2 3 2 2 5 7 26 29 DAVIS 1 1 1 2 1 1 3 5 27 27 DECATUR 1 1 1 2 1 1 '3 5 28 12 DE LtWARE 1 1 2 3 2 2 4 6 
29 30 DES !·!OINES-BURLINGTON 2 1 3 7 2 1 3 7 10 
30 2 DICKINSON 1 1 1 3 1 1 3 5 31 12 DUBUQUE co. 1 1 2 4 2 2 5 7 31 12 DUBUQUE.CITY 2 1 4 11 3 1 4 1 12 32 2 El·ll·lET 1 1 1 3 1 i 3 5 33 11 FAYE'l'l'E 1 1 2 4 2, 2 5 7 



• 
TABLE 4.-2 page 2. 

eONM. eTR REQUIRED NUMBER RADIO ~IAN-IIrNG ~2UIR£]) 

LOCATION em!?! CENTER OF DISPATCH EMERGENCY OPERATORS DI~PATCH 
COUlITY DESIGUATION OPERATIONs INFORMATION POSITIONS TELEPHONE CmIBlNED PEAK DAILY STAFF 
FREQ AREA COUlITY - CITY CHANNELS CHAlfNELS # LTIlliS # RADIO/TELE TELESHIFl' STAFF' TOTAL . 

3~ 4 FLOYD 1 1 2 3 2 2. 4 6 
35 9 FR/'.NKLIN 1 1 1 3 1 1 3 5 
36 18 FREl,;ONT 1 1 1 2 1 1 3 5 
37 13 GREENE 1 1 1 3 1 1 3 5 
3B 10 GRUliDY 1 1 1 3 1 1 3 5 
39 19 GUTHRIE 1 1 1 3 1 1 3 5 
40 8 HA11lLTON 1 1 2 3 2 2 4 6 
41 3 HANCOCK 1 1 1 3 1 1 3 5 
42 9 HARDIN' 1 1 2 3 2 2 4 6 
43 18 HAllRISON 1 1 2 3 2 2 4 6 
44 DO HENRY 1 1 2 3 2 2 4 6 
45 5 HOIIARD 1 1 1 3 1 1 3 5 
46 8 IIDJ.lBOLDT .J. 1 1 3 1 'I 3 5 
47 6 IDA 1 1 1 2 1 1 ;, 5 
4B 24 IOHA 1 1 2 3 2 2 4 6 
49 12 JACKSOn 1 1 2 3 2 2 4 6 

-" 50 23 JASPER 1 1 2 4 2 2 5 7 
\..V 

5,1 29 . JEFFERSON 1. 1 2 3 2 2 4 6 
52 24 JOHNSON 1 1 2 3 2 2 5 6 
52. 24 I01'lA CITY 1 1 3 6 2. 'I 3 6 9 
53 16 JONES 1 1 2 3 2 2 4 6 
54 29 KEOKUK 1 1 1 3 1 ~ 3 5 
55 ;, KOSSUTH 1 1 2 3 2 2 ,14 6 
56 31 LEE 1 1 2 5 2 2 6 9 
57 16 LIN1! 1 1 2 4 2 2 5 1 
57 16 CEDA.'l. RAPIDS 3 2 5 15 41 z 7 '14 2 J 57 16 !'lA.11m! 1 'I 3 2 2 4 
58 25 LOUISA 1 1 1 2 i 1 3 5 
59 28 IDCAS 1 1 2 3 2. 2 4 6 
60 1 LYON 1 1 1 ;, 1 1 ;, 5 
61 20 HA:DISON 1 1 1 ,3 1 1 3 5 
62 29 1,tAHASlCA 1 1 2 3 2 2 5 7 
63 22 1·~\R1ON 1 1 2 3 2 2 5 7 
64 15 HARSP~.1ARSHALLT01·m 2 1 2 5 2 2 6 9 
65 18 l,rILLS 1 1 2 3 2 2 5 7 
66 4 MITCHELL 1 1 2 3 2 2 5 7 
67 6 MONONA 1 1 2 3 2 2 4 6 
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TABLE 4-2 page 3 

cm.!J.! CTR REQUIRED NUJ.!BER RJ.DIO l-!ANNING REQUIRED 

LOCATION cm.:].! CENTER. OF DISPATCH EI.:ERGENCY OPERATORS DISPATCH 
COUNTY DESIGNATION OPERATIONS INFORMATION POSITIONS TELEPI!C>NE. COMBINED - PEAK DAILY STAFF 
FREQ AREA ComITY - CITY CHANNELS CHAll'NELS ., # LIlIES {f RADIO/TELE TELE SHIFT STAPF TOTAL . 

68 28 l.:0NROE 1 1 2 3 2 2 5 7 
69 18 1.!OHTGO?lERY 1 1 1 2 1 1 3 5 
70 25 l.iUSCATIE -!·;USCATINE 2 1 2 4 2 ;:! c: 7 ..I 

71 1 o 'BRIEll 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 PLTI·lOUTH 1 1 2 3 2 2 4 6 
76 7 POCAHONTAS 1 1 1 3 1 1 3 5 
71 21 POLK 1 1 2 5 2 2 6 9 

DES l.:GlNES 4 4 5 18 5· 3 Fl 18 26 
W. DES lWIrIES (if HTS. 

2 6 6 CLIVE, URBANDALE) 1 1 2 1 . 3 9 
78 18 POTTAHATTAHIE 1 1 2 4 2 2 5 7 

COUNCIL BLUFFS 2 1 3 9 3 1 4 9 13 
79 23 POl-IESHIElC 1 1 2 3 2 2 4 6 
80 27 RWGGOLD 1 1 1 2 1 1 3 5 

-" 81 7 SAC 1 1 2 3 2 2 4 6 
-' .. 82 26 SCOTT 1 ], 2 3 j 5 5 7 .p:. 

82 26 DAvmrPORT '2 2 4 12 2 11 17 
82 26 BETTENDORF 1 2. 5 2 2 4 6 
83 13 SHELBY 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 ANES 1 2 6 2 1 3 6. 9 
86 15 TAMil. 1 1 2 3 2 2 4 6 
87 27 TAYLOR 1 1 1 2 1 .1 3 5 
88 27 maON 1 1 1 3 1 1 3 5 
89 29 VAl! BUREN 1 1 1 2 1 1 3 .5 
90 29 \·[APELLO-OT'IUl.:\'1A 2 1 2 4 2 2 .5 7 
91 22 HA."t.'llit! 1 1 2 4 2 2 4 6 
92 24 HASHIHGTON 1 1 2 3 2 2 4 6 
93 28 HATIlE 1 1 1 2 1 1 3 .5 
94 8 l'!EBSTER-FORT DODGE 2 1 2 6 2 1 3 6 9 
95 3 \'IIlf;!EBAGO 1 1 1 3 1 1 3 .5 
96 5 l'1IUIlESHIEX l' 1 2 3 2 2 .5 7 
97 6 WOODBURY 1 1 2 3 2 2 4 6 

6 SIOUX CITY 2 2 3 11 r 2 i' ·11 1'5 
98 4 HORTH 'J, 1 1 2 3 .5 
99 8 WRIGHT 1 1 2 3 2 2 4 6 

.;:0 •• "_- ,,---=.~=_~,~=--,- _"'--"CO'-
- .-__ ,.':-c.- ~~_-.....=..-_-;;._-=---~= 
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TABLE 4-3 OPERATIONS/INFORMATION CHANNElL LINK REQUIREl1ENTS 
BASED ON TOTAL RADIO TRAFFIC INTENSITY 

A. OPERATIONS 9HANNEL 

Range of Total Radio 
Intensity (Erlangs) Number of Required Links 

.OS to 0.35 1 

0·35 to 0·75 2 
0.75 to 1·3 3 
1·3 to 2.0 4 

2.0 to 3·0 5 

B. INFORMATION CHANNEL 

Range of Total Radio 
Intensity (Erlangs} Number of Required Links 

0005 to 0·5 1 

0·5 to 1.0 2 
1.0 to 1·5 3 
1·5 to 3.0 4 

,.' 
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TABLE 4-5 

County No. 

46 

99 

94 
40 

33 
10 

43 
83 
78 

91 

63 

48 

52 
16 

92 

County No. 

17 
34 
66 

98 
18 

47 
67 

75 

97 

77 
82 

LOW~Alm BASE...IJ.'O~ASEl INTERFERENCE REOOCTION FACTORS 

37.08 MHz 
Base Location IRF 

Dakolfa. City .998571 

Clarion .997258 
Fort Dodge .994726 

Webster City .997851 

West Union .996970 
Independence .989637 

Logan .999184 

Harlan .997947 
Council BlUffs .998526 

Indianola .996400 
Knoxville 
Marengo 
Iowa City 

Tipton 

Washington 

37.16 NHz 

.991791 

.989839 

.995687 

.994320 

.995627 

Base Location IRF 

Mason City .999078 
Charles City .999054 

Osage .999725 
Northwood .999795 

Cherokee .999050 

Ida Grove .999057 
Onawa .999711 
LeMars 

Sioux City 
Des Moines 

Davenport 

1.000000 

1.000000 

.999978 

.999876 

37.12 MHz 

County No. Base Location IRF 

60 

72 

71 

84 

9 
12 

38 

7 

19 
23 

5 

Rock Rapids 

Sibley 
Pringhar 

Orange City 

Haverly 
Allison 

Grundy Center 

Hat6rloo 

New Hampton 

Clinton 

Audubon 

.999913 

.999797 

.999579 

.999896 

.998422 

.997784 

.975132 

.999063 

.998788 

.997676 

.998306 

39 Guthrie Center .997157 
15 Atlantio .998285 

79 

Greenfield 
Newton 
~lontez\.trna 

.996688 

.980781 

=989361 

Fort Madison .997876 

37.20 MHz 

County No. 

11 
76 
81 

13 

35 
42' 

28 

31 

49 
61 

25 
62 

54 
90 
51, 
26 

89 

Base Location lRF 

Storm Lake .999553 
Pooohantas .998091 

Sao City .998971 
Rockwell City .993890 

Hampton .995796 

Eldora .995435 
Manchester • 997Q.6, 

Dubuque .999052 
J.laquoketa .'998747 

Winterset .998790 

Adol .995444 
Oskaloosa .997843 
Sigourney 

Ottumwa. 
Fairfield 

Bloomfield 
Keosaugua 

116 -
'" 

.997377 

, .999517 

.998676 

.998976 

.999721 

37. 14 ~!Hz 
Count~. Base Looa.tion 

96 Spenoer' 
30 Spirit Lake 

32 Estherville 

74 Emmetsburg 
8 Boone 

85 Nevada 
6 Vin'ton 

57 Cedar Rapids 

53 Anamosa 
2 \lorning 

88 Creston 
20 Osceola 

87 Bedford 

,.9996" 

.9999': 

.9997> 

.99921 

.99777 

.99'152 

.99947 

.99~ 

.9t1959 

.99982 

.99864 
,'99594 

.99995 
80 
27 

~It. Ayr .99988 
Leoo.99794 

29 

County No. 

41 

55 
95 

3 

22 

45 
96 
24 

14 

31' 
64 
86 

65 
69 

,36 

73 
70 
58 

59 
68 

93 

4 

Burlington 

37.24 Jo!Hz 

Base Location 

Garner 
Algona 
Forest City 
Waukon 

Elkader 

Crellco 
Deoorah 
Denison 

Carroll. 

Jefferson 
Marshall town 

Toledo 

Glenl-lOod 

Red Oak 

Sidney. 
Clarinda 

Muscatine 
\'I ap,ello 
Chariton 

Albia 
Corydon 

Centerville 

.99886 

IW·· 
-', 

.99741 

.99758 

.99883 

.9993 .. 

.99811 

.99779 
" 

.99890 

.9~523 

.99165 

.9969<­

.99993 

.99396 

.99801 

.99486 

.99885 

.9990~' 

.99788 

.99149' 

.9961.. 

.99555, 

.99801, 
(j 

.99689' 



TABLE 4-7 CHANNEL AND CTCS FREQUENCIES - COUNTY SYSTE)1S 

DASE STATION MOBILE PORTABLE 

TX./EX TX.jRx TX. TX RX 'n 
LOI'I-BAND HIGH-BAlID lIIGH-BIUID CTCS** WIlJE A.m:A. WIDE AREA. WIDE AREA* INFORMATIon TX. 
OPERATIons OPERATIONS INWRI'l.A.TION FREQUEUCY CTCS Freq. 

COUNTY REG COmITY (co. SEAT 2 Hz 

1 19 ADAIR ~GREEtrFIELD) 37.12 154.845 155·520 146.2 154.890 155.685 146.2/192.8 155.910 155.850 
2 27 ADANS corumlG) 37·14 155·010 155·535 137·3 ,154.890 155.685 146.2 " .. 
3 5 ALUI,!AK:E£ ~ ii tLUKON) 37·24 155·010 155·535 167.9 154.800 155·700 192.8 " " 
4 28 APPAlIOOsE CENTERVILLE) 37·24 154.830 155·310 161.9 154.800 155.700 146.2 " " .. 19 AUDUBON (AUDUB01f) 37.12 154.845 155·520 146.2 154.800 155.700 , 127.3/192.8 " .. 
.; 

6 16 BENTON (VlNTOU) :)7.14 155.190 155.610 192.8 154.890 155.685 167.9 n .. 
7 10 BUClGL\HK (I'IATERLOO) 37·12 . 155·070 155·550 167.9 154.800 155·700 146.2 " " 
8 14 BOONS (BOONE) 37·14 155·010 155.535 167·9 154.170 155.790 146.2 " " 
9 10 BREW~R (I:AVERLY) 37·12 155·010 155.580 167.9 154.800 155.700 146.2 " " 

10 11 BUCHAlfAN (UrDEPE!IDENCE). 37.08 154.845 155·520 127.3 154.800 155.700 146.2 n II 

11 '7 BUEnA. VISTA. (STORH LAKE) 37.20 154.725 155.250 167.9 154·770 155·790 127·3 " " 
12 10 BUTLER (ALLISON) 37·12 155·070 155.530 167.9 154.800 155.700 146.2 " " " 13 7 GALHOUlf ~ROCKHElLL CITY) 37.20 154·725 155.250 16'7.9 154.770 155.790 127.3 " " 
14 13 CARROLL CAP~OLL) :)7.24 155.190 155.610 192.8 154.800 155.700 127.3 n II 

15 1.9 CASS (A.TLANTIC) _ 37·12 154.845 155.520 146.2 154.890 155.685 146.2 " " 16 2.4 CEDAR (Tlfl'ON) 37.08 154·725 155·250 167.9 ;\.54.770 155·190 161.9 " " -" ..... 17 4 CERRO GORDO (l-!ASON CITY) 37.16 155·190 155.610 192.8 154.890 155.685 127.} " " -..l :18 6 CHEROKEE (CEERUKEE) 37.16 155·010 155.580 146.2 :154.770 155·790, 121.3 11 II 

19 1-9 CRICKMA.vl (NE~l lWlPTON) 31.12 155.070 155.580 167.9 154.800 1')5.700 146.2/161.9 " " 20 2'J CLARKE (OSCEOLA) 37.14 155·010 155.535 In.) 154·170 155·190 127.3 \: " f,' 
.,:,1 

127.3/192•8 
J 

21 'I CUY (SPENCER) :n.14 154.830 155.310 1 <2 154·170 155·790 " - \I 
<, 

22 5. CLAYTON ~EL.,{AIlBR~ 37.24 155·010 155.535 16" .9 154.800 155·700 192.8 II " 
23 1'1' CLIUTON CLINTON 37.12 ~54.845 155.520 146.2 154.770 155·790 167.9 " " 
24 13 CRAHFORD (DE1HSOl{) 37.24 155·190 155.610 192~8 154.800 :155.700 127.3 " I' 

25 20 DALLAS (ADEL) 37.20 154.725 155.250 192.8 154·770 155·790 146.2 II \I 

26 29 DAVIS (BLOQ1.'iFIELD) 31.20 155·010 155·535 146.2 154.800 155.700 167.9 II " 
21 27 DECATUR (IEmr) 37.14 155·010 155.535 127.3 154.770 155·190 127.3 " " 
28 12 lJEL.'\.\'iARE (l1tJICHESTER) 37.20 154.830 155.}10 192.8 154.800 155·700 121.3 " " 
29 30 DES NOINES (BURLINGTON) 37·14 155·010 155.580 146.2 15~.~O~ 155·700 127.3 " .,' 
30 2 DIC~SOli (SPIRIT LAKE) 37.14 154.830 155.310 146.2 154·170 155·790 192.8 11 " 
31 12 DUBUQUE (DUBUQUE) 37.20 154.830 155.310 19~?' .8 154.770 155·190 167.9 II " 
32 2 Er.:!:ET . (ESTERVILLE) 37.14 154.830 155.310 146.2 154.770 155·790 192.8 
33 11 FAYETl'E (I-IEST UNION~ 31.08 154.845 155.520 127.3 154.800 155·700 146.2/192•8 155.910 155.850 
34 4 l"LOYD (CHlulUS CITY 37.16 155·190 155.610 192.8 154.800 155·700 146.2/167.9 II " 
35 9 FRANKLIN (RA'HPTON) 37.20 154.725 155.250 127.3 154.890 155.685 127.3 " " 

'*This frequency (2 required on occasion) is s{rbjec-t 
NOTE: All TX and ax frequenoies are ~ megahertz (MHz) to some modification dependingupo~ IHPR planning. 

-I!-* CTCS frequencies listed are those assigned for. Das~h·::,. 
mobile, and portable use in channols o-ther than Wide~' :;-

Area. Channeis. 
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TABLE 4-7 page 2 

BASE STATIOII 

TX/flY. 'fA/flY. TX 
LOi/-BAIlD HIGH-BAIID HIml-BAND 
OPEl1ATIONS OPillATIOIIS INFOfU.!ATION 

COUNTY REG COIDITY {CO. SEAT} 

" 36 18 FREHONT. (SIDNE:'l) 37.24 155. 1,)0 155.610 
37 13 ffi(l!.'ENE (,r'EFFE!tSON) 37.24 155.190 155.610 
38 10 GUmlDY (GRUNDY CENTER) 37.12 155.070 155.580 
39 19 GU'l'lUnE (Iltll'llHIE CENTER) 3,{.12 154.845 155.520 
40 il HAlHLTOlI(Hr::DSTER CITY) 37.08 154.845 155.520 
til 3 IIAlICOC'1( :( GAlU:ER) 37.24 155.010 155.535 
42 9 HARDm (ELDORA) 37.20 154.725 155.250 
43 18 HAHltISOII (LOGl.N) 37.08 154.830 155.310 
44 30 HENRY (I~T. PLE.\SANT) 37.14 155.070 155.580 

'45 5 HOHAHD CCRESCO) 37.24 155.010 155.535 
46 8 llUl.:BOLDT (llAKOTA CITY) 37.08 154.845 155.5;:10 
47 6 IDA (IDA GROVE) 37.16 155.070 155.580 
48 24 IONA (~iflREllGO) 37.08 154.725 155.250 
49 12 JACKSON (1.:A\iUOKETA) 37.20 154.830 155.310 
50 23 JASPER (Nc.'·/TOtI) 37.12 154.845 155.520 
51 29 JEFFEitSON (FAIRFIELD) 37.20 155.010 155.535 ., 
52 24 JOHNSON GIONA CITY) 37.08 154.725 155.250 
53 16 JONBS (Al/Al.:OSA) 37.14 155. 190 155.610 
54 29 KEOKUK (SIGOUiWEY) 37.20 155.010 155.535 

-> 55 3 KOSSU'rH (ALGOIIA) 37.24 155.010 155.535 
OJ 56 31 LEE (FORT MADISON) 37.12 155.190 155.610 

57 16 LUiN (CEDAR ttAPIDS) 37.14 155.190 155.610 
58 25 LOUISA (HAPE!LLO) :n.24 154.830 155.310 
59 26 LUCAS (CIlARITotI) 37.24 154.830 155.310 
60 1 LYON (ROCK RAPIDS) 37.12 155.190 155.610 
61 20 MADISON (llINT111SET) 37.20 154.725 155.250 . 62 29 ~;AHASKA (OSKALOOSA) 37.20 155.010 155.535 
63 22 !.IAlUON (KNOXVILLE) 37.08 155.190 155.610 
64 15 MARSHALL (l.iARSHALLTOHN) 37.24 154.830 155·310 
65 18 lULLS (GLEfIHOOD) 37.24 155.190 155. 610 
66 4 NITCHELL (OSAGE) 37.16 155.190 155.610 
67 6 1,;otIOlIA ~01!A\'IA~ 37.16 155.070 155.560 
68 28 MmmOE ALDIA 37.24 ,154.830 155.310 
69 18 I!ONTGOlt.EitY (RBn OAK) 37.24 155.190 155.610 
70 25 lolUSCA'l'IlIE (I-lUSCATIN'E) 37.24 154.830 155.310 
71 1 0' muml ~PRn.:GHAR) 37 .12 155.190 155.610 
72 1 OSCEOLA SIDLEY) 37.12 155.190 155.610 
73 18 PAGE (CLARIlIDA) 37.24 155.190 155.610 
74 2 PAW ALTO (EJ·.1.jETSBURG) . 37.14 ,154.830 155.310 
75 6 PLYJ.IOUTH (LE 1.!ARS) 37.16 155.070 155.560 
76 7 POCAHOIlTAS (POCAHONTAS) 37.20 154.725 155.250 
77 21 POLK (DES r.:anlEs) 37.16 155.070 155.580 
78 18 POTTA~UTTAlnE (COUlICIL IlLUFFS) 37.08 154.830 155.310 
79 23 POI'IJ::SHIEK (MOIlTEZUMA) 37.12 154.845 155.520 
80 27 RINCGOLD(~IT. AYR) 37.14 155.010 155.535 

NOTE .11 "X and \ 

CHArmEL AND CTCS FREQUENCIES 

MO.!lTtE 

'fA RX 
CTQSI\-'" WIDE AHEA HIDE AREA HIDE AREAl\-
l":,I:QUID:CY KOTIILG 1·;OTIILE C'l'CS 
Hz Hz 

167.9 154.890 155.685 192.8 
192.8 154.800 155.700 192.8 
167.9 154.800 155.700 146.2 
146.2 154.800 155.700 192.8 
146.2 154.890 155.685 14/;.2 
127.3 154.890 155.665 127.3 
127.3. 154.690 155.685 146.2 
167.9 154.800 155.700 146.2 
146.2 154.800 155.700 167.9 
167.9 154.800 155.700 167.9 
146.2 154.890' 155.685 12'[.3 
146.2 154.770 155.790 127.3 
167.9 154.890 155.685 167.9/192•8 
192.8 154.770 155.790 167.9 
192.8 154.770 155.790 146.2 
1,16.2 154.800 155.700 '167.9 
167.9 154.890 155.685 167.9 
192.8 154.770 155,,790 167.9 
146.2 154.800 155.700 167.9 
127.3 154.890 155.665 127.3 
127.3 154.800 155.700 127.3/1 67.9 
192.8 154.890 155.685 167.9 
127.3 154.600 155·700 127.3/167.9 
167.9 154.170 155.790 127.3 
127~3 154.7'10 155.790 167.9 
192.8 154.770 155.790 146.2 
146.2 15'1.800 155.700' 146.2 
146.2 154.770 155.790 146.2 
146.2 154.770 155.790 146.2 
167.9 154r.890 155.685 192.8 
192.8 154.800 155.700 167.9 
146.2 154.800 155.700 146.2 • 
;67.9 154.600 155.,[00 146.2 
167.9 154.890 155.685 146.2 
127.3 154.770 155.790 127.3' 
127.3 154.170 155.790 127.3/1 67.9 
127.3 154.770 155.'(90 167.9 
167.9 154.090 155.685 127~3 
146.2 154.170 155.790 127.3/192•8 
146.2 154.770 155.790 146.2 
167.·9 154.770 155·790 127.3 
167.9 154.770 155.790 146.2 
167.9 154.890 155 .. 685 146.2/192•8 
192.8 154.690 155.665 '192.8 
In·3 

1/ \' 
154.770 " 155.790 127.3 

,.)! ' 

TX 
TIVOR!!.ATION 
I:'OilILE 

155.910 

" 
" 
" 
" 
" 
" 
\I 

\I 

155.850 
155.910 

" 
" 
" 
" 
" 
" 
" 
" 

PORTABLE 

'fA 

155.850 

" 
" 
" 
" 
" 
" 
" 
" 155.970/156.03 

155.850 
" 
" 
" 
" 
" 
" n 

" 

~ 
'!~ 

155.910 155.910 or 155.97/156.03 
" 155.850 

" " 
" " 
" " 
" " 
" " 
" " 
" " 
" " 
" " 155.850 155.970/156•03 

155.910 155.850 
" " 
" It 

" " 155.910 155.850 
It " 
" " 
" " 
" II 

" " ., J 
" " 
" " 
II .' " I, " 

-",~ ~~ .... II ~_' ,_, 

,~ 

., 



TABLE 4-7 paee 3 CHANNEL AND CTCS FI!h'QUENCIES 

BASE STATION MOBILJ.,<] PORTABLE 

TX/IlX TX/n.:X. TX 
TX RX TX 

LOll-BAlm HIGH-BAND HIGH..:aAND CTCS** WIDE AHEA IHDE AHEA HIDE AHEA.* INFOPJ;ATlON 
OPERATIONS OPERATIONS TIlForu·IATION FHEQUENCY MOBIlE ImBILE CTCS Hz ~lOBILE 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 SCO'Pl' (DAVEKPORT) 37.16 155.070 155.580 127.3 154.770 155.790 167.9 " " 83 18 SHELBY (HAHLAlr) 37.08 154.830 155.310 167.9 154.800 155.700 127.3 " " 84 1 SlOme ~Oi1ANG;:: CITY) 37.12 155·130 155.610 127.3 154.770 155.790 146.2/167.9 .. " 85 14 STORY NEVADA) : 37.14 155.010 155.535 167.9 154.770 155.790 146.2 " " 86 15 TAl·IA (TOLEDO) 37.24 154.830 155.310 146.2 154.890 155.685 167.9/192.8 " " 87 27 TAYLOR (BEDFOiill) 37.14 155.010 155.535 127.3 154.890 155.685 127.3 " " 88 27 UNION (CRESTOl:) 37.14 155.010 155.535 127.3 154.770 155.790 127.3 " " 89 29 v AN BUREN (KEOSAU:i.UA) 37.20 155.010 155.535 146.2 154.800 155.700 167.9 II " 90 29 \~APELLO (OTru';';'IA) 37.20 155.010 155.535 146.2 154.800 155.700 167.9 " " 91 22 \·IARREN.( nmIAI:0LA) 37.08 155.190 155.610 146.2 154.770 155.790 146.2 II .. 
-l. 92 24 HASHINGTON (\'iASEINGTON) 37.08 154.725 155.250 167.9 154.800 155.700 167.9 II " \.D II 

93 28 ~IAYNE (CORYDON) 37.24 154.830 155.310 167.9 154.770 155.790 127.3 " " 94 8 'WEBSTER (l!'T. DODGE) 37.08 154.845 155.520 146.2 154.890 155.685 146.2 Ij 

" 95 3 W'lNNEDAGO (FQ;l.EST CITY) 37.24 15;).010 155.535 12.7.3 154.890 155.685 127.3 " " 96 5 lHN1rEsHIEK (ili!:CORAK) 37.24 155.010 155.535 167.9 154.800 155.700 167.9 " " 97 6 HOODBlmY (SJOU''{ CITY) 37~16 155.070 155.580 146.2 ~154. 770 155.790 127.3/146•2 
" " 98 4 HORTH (NORTHlWOD) 37.16 155.190 155.610 192.8 154.890 155.685 127.3 II " 99 8 ~mIGHT (CLARION) 37.08 154.845 155.520 146.2 154.690 155.685 127.3 
" " 

NOTE, All TX and TX frequencies are in megahertz (MHz) * This frequency (2 re.quired on occasion) is subject 
to some lDodification depending upon IHPR planning. 

** CTCS frequencies listed are those assigned for base, 
mobile, and portable use in c:tannels other than Wida-
Area Channels. 
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n Table 4-8 :UGH-BAND B~-TO...JlASE INTER.FEF,:ElICE RElXIC'l'IO!( FAC'N}tS 

n 124.725 MHz 124.830 MHz 154.845 MHz 

r County No. 'Base Location IRF County lIo. Base Loc!l:tion l!!! County 110. Base Location ]!E 

11 storm Lake .997162 96 Spencer .996363 46 Dakota. City .98913 
76 Pocahontas .993123 30 Spirit Lake .999348 99 Clarion .98285 
81 Sao City .995341 32 Esterville .999481 94 Fort Dodge .97338 

M 13 Rockwell City .986177 74 Emmetsburg .995829 40 "Iebster City .98415. 
35 Hampton .989487 28 );JUlchester .987108 33 West Union .9'~29~ 

42- Eldora .987940 31 Dulmque .993026 10 Independence .9817<---n 61 Winterset ·994900 49 l'\aquoketa .983391 23 Clinton .9~69·, 

25 Ade'; .987611 64 Marshalltown .998508 5 Audubon .98266 .... 
48 Marengo • 991831 86 Toledo .979627- 39 Guthrie Cb • .98029_ 

I 52 Iowa City .998192 43 Logan .9979~ 15 Atlantic .9~891;, 

16 Tipton .998052 83 Harlan .996314 Greenfield .985871 

" 
92 Washingtol), .997533 18 Council .996936 50 Newton .91312 ... 

Bluffs 
79 }ilontezuma .985450 

70. Musca.tine .969865 
58 HapellQ .981031 

E 59 Cllariton .~~120 

68 Albia .98~18 

93 Corydon .993163 
~ 4 Centerville .994875 -
It 125.010 ].1Hz. 152.010 M.Ri: 122·1~MHz 

County 110. Base Loca.tion IRF county No. Base Location ~ County No. BMf! Locati:m' IRF 

• 41 Garner .989785 18 Cherokee .998025 60 Rock Rapids .99198. 
~ 55 Algona .994485 47 Ida Grove .996810 72 Sibley .9~69 

95 Forest City .995073 61 Onawa .991992 11 priml;har .99256 ,...., 3 Waukon .997808 75 LeMars .998943 84 Orange City .99638. ~ 22 Elkader .994511 97 Sioux City 1.000000 . 17 Nason City .98887-
45 Cresco .992342 9 l'/averly .996845 34 Char lee City .9~2",_ 

~ 
.96 Decorah .995948 12 Allison .99?916 66 Osage .99570. 

8 Hoone .985503 38 Grundy ctr. .985844 98 lloi'thwood .99527", 
85 Nevada .983399 7 Haterloo .998120 24 Dennison .998162 

B 2 Corning .995865 19 New Hampton .997501 14 Carroll .98691, 
88 Creston .989917 71 Des Moines .991562 37 Jefferson .91995. 
20 Osoeola .974255 82 Davenport .988865 6 Vinton .991806. 

I 87 Bedford .997510 44 1.lt.Pleasant .992431 57 Cedar Rapids .998526,: . \ 

80 Mt. A.yr .994642 29 BUrlington .9~659 53 AlUllDosa .994571 
27 Leon .980647 65 Glenwood .992596 

m 62 Oskaloosa .984245 69 Hed Oak .985567 
54 Sigourney .9~370 36 Sidney .994362 
~ otttunwa .993422 73 Clarinda. .993.716 

9t1 51 Fairfield .994333 91 Indianola ~981933 

" 26 Bloomfield .9~834 63 Knoxville ~~83989 , 
89 Keosa.u~ .991007 56 Ft. Madison ~993696 r ;"' 
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Table 4-9 \::, 

Intermodu1ation: High -Band - Operationl>, Information, Tactical, Portable and 
Point-to-Point Channels. Transmitter and 1>1ulticoup1er Products. 

Third - Order Products 
Regional " 

Set - f-MHz tf, -f 2f>. -t: 2f~ !-f 2f. -f 2fs -f 2f.:-f 
H-1 

154.725 154.20 154.08 153.975 156.975 157.095 
155.250 155.775 155.13 155.025 156.45 156.57 
155.370 156.015 155.49 155.265 156.33 156.45 
155.475 156.225 155.70 155.58 156.225 156.345 
155.850 153.60 154.65 154.89 155.1 155.97 r 155.910 153.54 154.59 154.83 155.04 ';'155.79 ~ 

H-2 
154.830 124.32 ~* 124•182 156.87 156.99 
155.310 155.79 155.25 155.145 156.39 156.51 
155.370 155.91 155.43 155.265 156.33 156.45 
155.475 156.12 155.64 155.58 156.225 156~345 
155.850 153.81 154.77 154.89 155.1 155.97 ~ 

155.910 153·75 154.71 154.83 155.04 155.79 
H-3 

154.845 154.11 154.32 154.215 156.855 156.975 
P 155.520 156.195 i55.67 155·565 156.18 156.300 

155.370 155.895 155.22 155.265 156.33 156.45 
155.475 156.105 155.43 155·58 156.225 156.345 
155.850 153.84 155.19 154.89 155.1 155.97 
155.910 153.78 155.13 154.83 155.04 155.79 ., 

H-4 
155.0ilO 154.485 154.65 154.545 156.69 156.81 r 

155.535 156.06 155.70 155.595 ' 156.165 156.285 
155.370 155.73 155.205 155.265 156.33 156.45 
155.475 155.94 155.415 155.58 156.225 156.345 
155.850 154.17 155.22 154.89 155.1 155.97 
155.910 154.11 155.16 154.83 155.04 155.79 

H-5 
155.070 154.56 154.77 154.665 156.63 156.75 
155.580 156.09· 155·79 155.685 156.12 156.24 
155.370 155.67 155.16 155.265 156.33 156.45 v 

155·475 155.88 155.37 155.58 156.225 156.34 
155.850 154.29 155.31 154.89 155·10 155.97 
155.910 154.23 155.25 154.83 155.04 155.79 F 

!!::§. 
·0 

1550 7,-j0 
i56".03 

154.77 155.01 154.905 156.51 . 156.63 r 155. 10 155·85 155.745 156.09 156.21 
155.370 155.55 155.13 155.265 156.33 156.45 
155.475 155.76 155·34 155.58 155.225 156.345 
155.850 154.53 155.37 154.89 155.10 155.97 
155.910 154.47 155.31 154.83 155.04 ~55.79 r 
*Note: Underlined 3rd order productel have possible interferer-ce with fire frequencies 

f ~ \!, : 
- ':-,: 

.--'''-' 
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TABLE 4-10 INTERMODULATION INTERFERENCE POSSIBILITIES 

4-10A FIRE FREQUENCY 

Fire Freq. 
MHz 

154.355 
154.190 

154.160 

154.28 

154.28 

154.28 

154.28 

154.28 

154.28 
15L~.28 

154.28 

154.28 

154.28 

154.28 

LEA Transmitter 
Final 1M Product 

MHz 

154.35 

154.185 

154.17 

, --
15'+.29 

154.29 

154.29 

154.29 

154.29 
154,·29 

154·29 
154.29 

154.29 

154.29 

154.29 

Place .---._. 

Delaware County 

Sabula 

Belmond 

Oelwein 

Wright County 

Colfa.x 

Delaware County and City 

Dubuque County and City 

Dyersville 

Dysart 

Epworth 

Maquoketa 

Marshall County 

Morning Sun 

Spencer 

Wapello County 

- 122 -

Region 

12 

12 

8 

11 

8 

15 
12 

12 

12 

15 
12 

12 

15 

25 
2 

25 



Order 

3 

3 
3 

3 

7 
7 
7 
7 

3 

3 

3 
:3 
3 
3 
3 

3 
3 

3 -
3 

3 
). 

5 
5 
5 
5 
5 
5 
5 

"5 
7 
1 
7 
7 
7 
7 

TABLE 4-10 B FUBLIC SAFETY FRE:QUENCIES 

(111+1) fl • tnf2 

order • 2n + 1 
• Intormod product frequenoy (~~z) falling with + 15 KHz 

of, reoeiver passband from IM frequency. -
DI 

Region 1 

£1 ~\1Iz £2 }\Hz 

155.19 
155.640 
155.640 
155.640 
154.650 
155.190 
155.6,40 
155.370 

155.610 
155.790 
155.475 
155.370 
154.770 
155.370 
155.790 
155.190 

Region 4 

1M MHz 

154.770 
155.475 
155.790 
155.910 
154.280 
154.6;,0 
155.190 
155.910 

Region 2 

Order £1 'MHz 

3 

3 
3 

3 

3 
3 

3 

3 

3 

5 
5 

155.770 
154.630 
154.630 
155.640 
155.475 
155.310 
155.640 
155.370 
155.640 
155.370 
155.475 

f2 ~\Hz 

155.310 
155.370 
154.280 
155.790 
155.310 
154.830 
155.475 
154.830 
155.370 
155.~40 

155.790 

Region 5 

Ill, lliIz, 

154.235 
154.280 
155.370 
155.475 
155.790 
155.790 
155.790 
155.910 
155.910 
154.830 
154.830 

Order 

3 

3 

5 
5 

fl MHz f2 ~mz n; KHz Order Fl MHz ~ ~ Order 

154.755 
155.370 
155.475 
155.565 
155.370 
155.655 
155.565 
155.685 
155. 190 
155.665 
155.3"(0 
155.655 
155.70? 
154.755 
155.370 
155.310 
155.565 
155.655 
155.650 
155.475 
155.700 
155.190 
155.370 
155.475 
154.&io 
155.655 
155~565 

155.370 
155.565 
155.565 
155.655 
155.190 
155.700 
155.475 
155.700 
154.665 
155.655 
154.890 
155.475 
155.515 
154.&io 
155.685 
155.655 
155.655 
155.685 
155.970 
155.370 
155.565 
155.370 
155.565 
155.700 
154.665 
155.685 
155.475 

154.130 
155.190 
155.385 
155.475 
155.565 
155.610 
155.655 
155.655 
155.700 
155.700 
155.650 
155.650 
155.650 
154.665 
154.130 , ' 
154.600 
155.370 
155.610 
155.610 
15? 685 
155.970 
154.665 
154.&io 
154~8OO 

155.190 
155.565 
155.650 

3 

3 
3 

3 
3 
3 

5 
5 
5 

5 
5 
7 
7 

155.010 
155.010 
155.475 
155.010 
155.700 
155.370 
155.010 
'154.445 
155.475 
155.700 
155.790 
155.370 
155.475 

155.565 
155.370 
155.565 
154.445 ' 
155.565 
154.770 
155.370 
154.2Bo 

155.700 
155.565 
155.700 
155.565 
155.700 

- 123 -

154.445 
154.665 
155.400 
155.565 
155.850 
155.970 
1;4.2Bo 

154. no 
155.010 
155.970 
155.970 
154.800 
154.£00 

3 

3 

3 
3 
3 

3 

3 

3 

3 

3 

3 

5 
5 
5 
5 
5 
7 
7 
7 

7 
7 
7 

Rogion 3\:_ 

~~ 

" 155.655 
155.685 
155.010 
155.370 

f2 MHz 1M MHz 

155.475 155.850 
155.475 155.910' 
155.370 154.280 
155.665 ... 154.755 

Region 6 

fl ~rnz 

155.070 
155.070 
155.070 
155.475 
155.640 

155.640 
155.475 
155.640 

155.850 
155.010 
155.010 
155.070 
155.325 
154.650 
155.370 
155.640 
154.650 
154.770 
155.370 
155.475 
154.650 
155.580 

Ill, ¥Jlz 

155.850 154.280 
155.475 '. 154.665 
155.370154.770 
155.580 . 155 .. 370 
155.790 155.475 
155.700 
155.370 
155.47.3 
155.916 
154.280 
154.220 
155.475 
155.850 
154.710 

. 'l~;:' 

155.850 
155.790 
154.770 
154.665 
155.475 
155.370 
154.250 
155.475 

155.565 
155.580 
155. '190 

155.790 
155.850 
155.910 
154.250 
154.280 
154.400 
154.400 
155.325 
154.260 
1~5.070 

155.070 ' 
155.790 
155.850 
155.9H) 

f 



I 

I 

TABLE 4-lOB page 2 

Region 7 

Order !.!.1!!!!. ~ 

3 
3 
3 
3 
3 
3 

5 

5 
5 
5 
7 

7 

Order 

3 
3 
3 
7 
7 

3 . 

3 
3 

3 

3 

5 
5 

155.475 
154.770 
155.640 
155.250 
155.640 
155.640 
155.370 
155.475 
154.650 
155.640 
'54.650 
155.475 

155.640 
154.175 
155.790 
154.725 
155.475 
155.370 
155.910 
155.850 
154.355 
155.790 
154.770 
155.370 

Region 10 
!!.l!!!.!:. 1:2 l>lliz 

1540000 
155.070 
155.475 
155.070 
155.700 
155.070 
155.370 

155.475 
155.475 
155.370 
154.280 
155.565 
155.475 
155.910 

Region 13 

155.370 
155.370 
155.700 
155.190 
155.370 

155.565 
155.190 
155.565 
'55.370 
.155.190 

PUBLIC SAFETY FHEQUENCIES CONT. 

155.325 
155.370 
155.475 
155.790 
155.790 

155.910 
154.280 
154.725 
155.250 
155.325 
154.280 
155.190 

DI 11Hz 

1;4.130 
154.665 
155.580 
155.850 
155.850 
154.250 
154.280 

155.190 
155.565 
155.850 
154.665 
'55.9 '0 

Region 8 

~ .1'1 MHz f2l>lliz 

3 

3 

3 

3 
3 

5 
7 
7 

3 
3 

3 

3 
3 

3 

3 

5 
7 
7 

7 

Order 

3 

3 

3 

5 

154.845 
155.370 
155.520 
154.845 
154.890 
155.j70 
155.685 
155.370 
155.475 
155.270 
155.475 

155.520 
155.910 
155.685 
154.160 
154.250 
154.945 
155.475 
155.910 
155.910 
155.685 
155.685 

Region 11 

1:2 mIz f2 HHZ 

154.845 
155.370 
154.845 
155.700 
155.370 
155.370 
155.475 
155.565 

Region 14 
, f.L!:!!!! 

'55.01 
155.640 
155.640 
155.010 

~;5.52O 

155.~i1O 

154.160 
155.565 
154.845 
155.9'0 
144.910 
155.475 

~ 

'155.370 
155.790 
155.370 
155.370 
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154.160 
154.845 
155.370 
155.520 
155.520 
155.910 
155.9'0 
154.280 
154.160 
154.430 
154.845 

~ 

154.160 
154.845 
'55.520 
155.850 
155.910 
154.2&:1 
154.160 
155.850 

DI MHz 

154.650 
155.475 
155.910 
154.280 

3 

5 
5 
5 

3 

3 
3 

3 
3 
3 

3 

3 
3 
3 

3' 

3 

3 
3 

3 

5 
5 
7 

Order 

3 

3 
3 

3 

3 

3 
3 

, 5 
7 

Region 9 

155.685 
155.370 
154.725 
155.475 

155.475 
155.910 
154.355 
155.370 

155.9'0 
154.280 
155.475 
155.685 

li.,~gion~ 

.1'1.l!!!:.... ~ ILmr:... 
154.770 
154.830 
154.830 
1~.830 

154.83Q 
154.000 
'54.830 
155.475 
154.830 
155.640 
155.310 
155.640 
155.850 
155.370 
155.640 
'55.370 
154.830 
154.650 

155.370 154.1'15 

155.475 '154.175 
'155.475 
155.370 
155.310 
154.nO 
154.3~i5 

155.640 
154.280 
155.790 
154.830 
155.475 
155.910 
154.830 
155.370 
155.640 
154.355 
154.770 

154. IS'O 

154.2&:1 
154.355 
154.'830 
155.310 
155.310 
155.370 
155.475 
155.790 
15,5.790 
155' .• 790 
155.910 
155.9'0 
154.830 
155.790 
154.280 

Region 15 

~ 

154.830 
154.7-70 
154.830 
155.640 
155.)10 
155.270 

i'2 IfJlz 

155.370 
154.6;0 
154.280 
155.790 
154.830 

DlMRz 

154.280 
154.890 
155.370 
155.475 
'55.190 

155.640 155.370 155.910 
155.310 155.640 154.8)0 
1'54. 6 'iO 154.nO 154.280 



... e 

3 

3 

3 
3 

5 
7 
7 
7 

TABLE 4-10B page 3 
Region 16 

155.190 
154.770 
155.640 
155.640 
154.650 
154.650 
155.190 
155.640 

155.610 
154.650 
155.790 
155.310 
154.170 
154.170 
155.310 
155.190 

7 155.310 155.190 

154.170 
154.890 
155.475 
155.910 
'54.400 
154.200 
154.650 
155.190 
155.910 

\\egion 19 

~ !.!.1!!!!. ~ 

3 

7 

3 
3 
3 

7 
7 
7 
7 
7 

3 
3 

3 
3 
:; 
1 

!?!!!!. 
3 
3 

3 

5 

155.685. 155.655 
155.655 155 .• 685 

Region 22 

!..1.l!!!=. ~ 

1.55.190 155.610 
155.640 '155.790 
155.640 
154.370 
155~ 190 
155.640 
155.375 
155.370 

Region 25 

155.370 
154.200 
155.370 
155.790 
155.370 
155.190 

~ f2MHz 

154.830 
155.640 
155.310 
155.310 
155.640 
154.650 

155.310 
155.790 
154.630 
154.830 
155.370 
154.770 

Region 28 

!.!..B!=. 
155.790 
155.310 
155.:170 
155.640 

f2 mIz 

155.640 
154.8)0 
154.830 
'55.790 

154.770 
155.415 
155.9'0 
154.650 
154.650 
155. 190 
155.190 
155.9

'
0 

~ 

154.200 
155.415 
155.190 
155.910 
155.910 
'54.200 

.!!U!!!.3 
'55.475 
155.190 
155.9'0 
'55.325 

PUBLIC SAFETY FHEQUENCIES CONT. 
~onl1 

3 

3 

5 

3 

3 

3 

5 

155.640 
155.310 
155.370 

Region 20 

155.790 
154.845 
155.640 

~ ~ 

155.640 
155.250 
155.640 
'55.310 

Rogion 23 

155.790 
154.725 
155.31° 
'55.910 

155.475 
155.910 
154.845 

155.475 
155 • .790 
'55.9'0 
154.200 

~ ~~ 

3 
3 

3 

3 

5 
5 
5 
7 

155.770 
155.640 
155.370 
155.640 
155.310 
154.650 
155.370 
154.650 

Region 26 

154.650 
155.790 
154.845 
155.310 
155.910 
154.710 
155.640 
'54.770 

!.!.!i!!E. ~ 
'3 

.3 
3 

'55.010 
155.640 
155.640 

Region 29 

O~_~ 

3 155.010 
3 155.700 

Rtlgion 32 

155.310 
'55.790 
155.3;0 

~ 
155.310 
'155.565 

\. 

154.890 
155.475 
155.910 
155.910 
154.200 
154.415 
154.845 
154.200 

154.770 
155.415 
155.910 

QI ~\Hz 
154.665 
155.850 

!!!20n 31. 

~~ .lli1!!!.! . 
~~ 

3 

3 

3 

7 
7 

155.370 
155.310 
155.700 
155.190 
155.310 

155.565 
155.190 
155.565 
155.310 
155.190 

155.190 
155.565 
155.850 
154,665 
155.910 

5 
5 
7 

7 

155.190 
155.655 
155.190 
155.370 

155.610 
155,685 
155.475 
155.190 
Ie· 

125 ~ 

154.340 
,155,610 
154.)40 
155.910 

Region 18 
Order !1 IlIIz ~ 

3 

5 
7 
7 

155.370 
155.370 
154.890 
155.655 

154.8)0 
155.655 
154.755 
155.685 

Region 21 

~ f.!..1!!!! ~ 

3 

3 

3 
3 

3 

5 
7 
7 

155.070 
155.640 
155.070 
155.640 
155.640 
155.0'/0 
155.370 
155.415 

155.370 
155.790 
154.200 
155.355 
155.370 
155.413 
155.415 
155.370 

Region 24-

155.910 
154.£00 
155.310 
155.S05 

154. 77?), 
155.4/5 
155.850 
155.910 
155.910 
154.265 
155.070 
155.790 

~ ~ D\v.:oz 

3 154.640 
3 155.250 
:; '155.700 
3 155.640 
5 155.310 
5 144.·115 
7 154.755 
7 ,725154.725 

155.790 
154.725 
155.565 
155.310 
155.910 
155.310 
154.890 
154.310 

Region 27 

155.415 
155.130 
155.850 
155.910 

'54.2&::1 
155.6€.5 
154.JJ.O 
155.790 

~ f2~:Hz ~ 

3 
3 

3 

3 

5 

155.010 
154.710 
155.640 
155.640 
154.170 

Region. '31) 

~ 
3 
3 
3 

1/· 

~ 
155.070 
155.070 
155.700 

j' 

155.310 
154.650 
'155.190 
155.310 
154.650 

~ 
155.415 
154.200 
155.565 

154.650 
154.690 
155.475 
155.910 
155.010 

QL£Z 
154.665 
155.650 
155.850 

-" 

)-

t' , 

• 

f 

r 
r 
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'!'ABLI!: 4-10 G RECEIVER RESPOlISES 

n Received Received r Signal Receiver Signal 'neceiver 
Region Fr~uency MHz Freguency MHz Manufacturer Region Freguencl MHz F;:reguency MHI':. Manufactu 

1 155·790 155·370 G. E. 18 155·655 155·310 G. E. 

155·790 154.280 Motorola 15.5.685 155·:310 G. E. 

2 155·790 151~. 280 Motorola 155·700 155·310 G. E. 

" 
J 155·385 155·010 G. E. 

19 155·910 155·520 G. E. 

155·370 155.010 G. E. 20 155.790 1~.280 Motorola 
155·910 155·535 G. E. 155.640 155·520 G. E. 

4 155.685 154.130 Motorola 155·790 155.370 G. E. 

~ 155·190 1~.800 G. E. 21 155·790 154·280 Motorola 

5 155.400 155.010 G. E. 155·790 1~.265 Motorola 

155.370 155·010 G. E. 
154.650 155·:370 G. E. 

155·010 19h665 G. E. 155·475 155·070 G. E. 

q 155·790 155·400 G. E. 22 155·790 1~.280 Motorola 

6 155·790 155·:370 G. E. 155·790 155·:370 G. E. 

155.475 155·070 G. E. 2; 155·790 155.)85 G. E. 

~ 
155·910 1~.400 Motorola 155.790 1~.280 Motorola 
155·790 154.280 Motorola 155·790 155·370 G. E. 
155.790 154.250 Motorola 155·910 155·520 Motorola 
155·700 155.325 G. E. 155·910 1~.415 G. E. 

7 155.640 155·250 G. E. 24 155·640 155·250 G. E. 

m 155·790 155·370 G. E. 155.790 155.385 G. E. . 155·790 154·280 Motorola 155·790 1~.280 Motorola , 
155·790 155·385 G. E. 155·790 155·370 G. E. 

8 155.910 155·520 G. E. 155·655 155·250 G. E. 

1~ 155.685 155·325 G. E. 155.250 1~.89° G. E. 
<t 155.685 1~.160 Motorola 155·910 1~.415 Motorola 
~ 

9 155.655 155·250 G. E. 25 155·790 155·400 G. E, 
155·790 • 1~.Z5° Motorola 155·250 154.890 G. E. 

• 155.790 1~.280 Motorola 
10 155·700 155·325 G. E. 155·790 155·370 G. E. 

155.475 155·070 G. E. 155·700 1~.145 Motorola 
11 155·700 155·325 G. E. 155·700 155·310 G. E. 

I 
155·700 1~.160 Hotoro1a 26 155·790 155·400 G. E. 
155·910 155·520 G. E. 155.790 1~.280 Motorola 

12 155·790 155.370 G. E. 155·79° 155·370 G. E. 

155·790 15!~.280 Motorola 155.400 155.070 G. E. 

155.700 155·310 G. E. 155·475 155·070 G. E. 

C 155·700 154.175 Motorola 27 155·790 155·400 G. E. 

13 155.565 155·190 G. E. 155.790 155·370 G. E. 

155·190 154.800 n. "]. 155·400 155.010 G. E. 

14 155·355 
155·370 155,010 G. E. 

I 
155·010 G. E. 155·910 155·535 G. E. 

155.370 155.010 G. E. 28 155·700 155·790 154.280 Hotorola 155.325 G. E. 

155·790 155·370 G. E. 155.700 155·310 G. E. 

155·910 155·535 G. E. 155.790 155·370 G. E. 

a 155·910 154.400 Motorola 29 155·700 155·325 G., E. 

15 155.790 155.400 G. E. 155·010 151~.665 G. E. 

155.790 1~.280 Noto:::-ola 155.370 155·010 G. E. 

155·910 154.385 Motorola 155·910 155·535 G'. E. ~.,. 

I 155·655 155.310 G. E. 30 155.475 155.070 G. E. 
155.685 155.310 G. E. 155·910 1~.400 Miotorola 
155·790 ),55·370 G. E. 

,'16 155·790 
31 155·565 155·190 G. E. 

155.385 G. E. 155·190 1~.800 G. E. 

I ].55·790 15~.280 Hotorola 
155.790 155·370 G. E. 3.'2 None 
155.910 154.400 Motorola 

1'1,1 155.790 155.370 G. ill. 

. }~ \' 155·910 155·520 G. E • . 155.7% 155.400 G. E • • 155·790 1.54.280 Motorola , 
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Table 4-11 UHF FREQUENCY PLAN _ CITY BASE TRANSMIT 

Citl ' 

Ames 

Ankeny 

Bettendorf 

Burlington 

carter Lake 

Cedar Falls 

Cedar Rapids/Marion 

Clinton 

Council Bluf'fs 

Davenport (6) 

De s Moines (6) 

Dubuque 

Ft. Dodge 

Iowa City 

lIIarshall town 

)lason City (7) 

Muscatine 

Omaha (3) 

ottumwa (6) 

Sioux City (8) 

Waterloo (6)' 

West Des'Moinesjurbandale 

~ 
167.9 

(203.5)' 
.(i56.8)' 

146.2 
167.9 
141.3 
192.8 
146.2 
169.2 

(156.7) 
(203.5) 
192.8 
146.2 
146.2 
146.2 
146.2 
127.3 
127.3' 

(107.2) 
146.2 

(141,3,) 
(203.5) 

Frequency - NEz 

460.200 
(460.275)" 
466.375 

(460.075), 
(460 .325>-
460.225 
460.175 460.250 460.300 .460.400 460.475 
460.200 
460.050 460.325 460.400 

(460.125) (460.150) 
(460.025) (460.150)(460.225)(460.325) 460.350* (460.400) (460.500) 
460.375 460.450 
460.125 
460.050 460.100 
460.325* 

(460.375) 
460.175 

(460.100) (460.150) (460.225)( 460.2.75)( 460.375) (460.425) (460.500) 
(460.315) 
460.075 460.175 460.300 460.400 

(460.025) (460.050)(460.100) 
460.07~ 460.459 

1. Frequencies presently in use are shown in parenthesis as : (Des Moines). 

2. Those frequencies requested by' application are underlined. 

3. Frequencies used by Omaha are shown because 6:f their impact on Iowa plann:tng. 

4. *Recommended that Des ~:oines change from present use of 460.325 to 460'.350 MHz to' correc.t 
internod product mpresent frequency usage. 

5. A corresponding 465.XXX MIlz frequency is associated with each 460.XXX MHz used for 
base transmissions. 

6, Some presently used OTCS frequencies a.re "A- group frequenoies. 

7. Tone code presently used is 127.3 !<1Hz also used by Omaha al'ld should be changed to 146.2 as 'shown 

8. Sioux City and Council Bluffs are each assigned thin frequency. On occasion there ma;y be duct 
propagation which causes interference from base-to-4lobile or from mobile-to-base. n isrec- ~t;~) 
oommended that these frequencies be used by each more for mobile-mobile/porlablecommunica1;10ns. 

'J 
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TABLE 4-12 

UHF TRANSMITTER FDfAL STAGE 1M PRODUCTS 

pes Moines 

460.025 459.9, 459.825 459.70 459~65 459.55 
460.150 460.275 460.075 459.95 459.9 459.8 
460.225 460.425 460.3 460.10 460.05 459.95 
460.350 460.675 460.55 460.475 460.3 460.2 
460.400 460.775 460.65 460.575 460.45 460.3 
460.500 460.975 460.85 460.775 460.65 460.6 - -, -

Note: (1) The following line indicates a problem in the Des Moines 
frequency usage causing an intermod problem on two other channels. 

460.325 460.625 460.5 460.425 - - - 460.25 460.15 
(2) Hest Des Moines and Urbanda.".:e transritittirr~ sites are sufficiently 

removed to avoid HI produced in final transmit'bar stages. 

Cedar Rapids/l!.arion. 

f-l:ffiz 2f).-f lli::f. 

460.1 
460.325 
460.425 460.35 
460.775 460.70 

460.175 
460.250 
460.300 
460.475 
460.400 460.625' 460.55~' 

~ux City 

~ 

460.075 
460.175 
460.300 
460.400 

g[1-f 

460.275 
460.525 
.460.725 

2f2-f· 

459·975 

460.425 
460.625 

Council-Bluffs/Carter Lake 

460.050 459.775 
460.325 460.60 
460.400 460.75 460.475 

2f:3::f. 

460.05 
460.20 

460.65 
460.5 

.tt3::f. 

459.85 
460.05 

460.5 

2f :3::f. 

459.7 
460.25 

~::f. 2fS:! E!.6:! 

459.875 459.95 
460.025 460.10 
460.125 460.20 

460.55 
460.325 

2fr f 

459.75 
459.95 
460.2 

9J11aha Produced 3rd Order 1M (X) 

x 
X 

Note: No HI produced by Council Bluffs on Omaha frc:quencies. 

pupuque 

--L- 2f1::f. .lli::f. 

460.375 460.3 
460.450', 460~525 

IOWoL Cit;l 

..L. g['IL Y..2::'f. 
460.050 460.00 
460.100 460.15 
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TABlE 4";'131 snmOL AND 1'1!l·:tjjll';UCY LWl'ltIG 

Code Symbol Frequenclz Hz 

A 127.3 

B 14b.2 

C 161.9 

D 192.8 

I\) 
\.0 

- ., 

TAIlLE 4-13 c're:;::; ~'IU::QUU1C IJ:::.l 

TABLE 4-135 ICMA HIGHWAY PATROL RADIO USAGE AREA / TONE / FltEQUENCY 

Area 
Ba.seLRe~te,. rreq. Plan CTCS Tone 

. Storm Lake PI A. 

Matlock C 

Men-ill B 

Terril D 

Belmond P2 A. 

Blairsburg B 

Cedar Pallo P3 B 

Lourdes C 

\latson D 

De !aware /Buobanan (probable added repeater) A 

)!a.quoketa PI C 

\latson D 

Muscatine A 

Fairfield P3 !J 

Burlington A 

Albia B 

Cedar Rapids P2 C 

Kent Church D 

Deli Maines PI B 

Van \lert A 

Denisen PJ J. 

1C00rOOad B 

Guthrie Center D 

Lewiu P2 B 

New lIarket A 

Glenwood D 

* Refer to Figure 4-.1 £or' location and county BBsigIllllentu 

for tbese area rreque~ciea. 

Of ('. -~. 

TABlE 4-l3C SElECTIVE CALLING TOIlE CODE FREQUENCIES 

Nomina.l Nominal 
:rone Gode Tone Gode Tone Gode Ton. Gode 

110. Fre!l!:!cns:c 110. Fre!Eens:c 

1 450.0 Hz 11 805.9 H& 
2 477.0 12 854.2 

3 505.6 13 905.5 

4 536.0 14 95?8 
5 568.1 15 1017.4 

6 602.2 16 1078.5 

7 638.) 11 114).2 \ 

" a 676.6 18 1211.7 

9 711.2 

10 760.3 



TA3IE 4-14 CITD>S - POPUllTION OVER 20,000 - ll!IF SISTDIS 

);ucbAr 
Channels 
1l!IF 
Pairs Municipality 

Generic 
Typo 

Antenna 
Location Lat. Long. 

2 

3 

, , 

Ames 2C 01" D PD 

Bettendorf 3ll 01" C High School 

Burlington 3C Existing Si to 

C'.dar Falls 3ll or C PD 

Clinton 3C lit. Pleasant Parle 

FoM Dodge 3C Water tower 

Iowa City (2 Chan) 3C New Site 

Y.ason City 

Marshalltown 

lhmcatine 

Ottumwa 

Ciluncil Bluffs 

Existing Sito 

3C Existing Site 

3C Old Fire Station 
E:<isting Si to 

Existing 

3A Memoria.l Park 
Cem. W.T. 

New Site 
Fairmont Po.rk 

420152 933648 

433145 903010 

404910 910751 

4232.12. 922653 

415057 901215 

423026 940958 

414015 913136 

430822. 931200 

420255 925447 

412506 910315 

410104 922445 

411549 954929 

41 1515 955043 

2 Davenport Existing 

6 Des Moines 

:Ho1 Sioux C~ty 

3 WaterlOil ' 

ExiDtillg 

3A. New ,Site Ilorth W.T. 423237 962336 

PD 422946 962445 

Riverside 

)lorninenide 

423100 962900 

424642 962020 

3M·' llew Site East W.T. 423006 921900 

(Exiatingj N~w Si to W.T. @ CD! 422632 922126 

W.\i'loo W.T. on 218 423002 922213 

5 

2 

2 

Cedar Rapids 

w. Dea MOlnea/ 
UrC&DUale texiotinc) 

3A New She )It.Vernoll Rd/ 
Memorial Drive 415833 913114 

New Site Olano Rd WT 420052 914045 

New Site ThO(ll&ll Park 420136 913647 

COIllllI Engr. TC'o<er 415100 914159 

JA. City W.T 422954 904109 

3C New 'Sit. Satellite 423135 903937 

c~ty W.T. 413455 934330 
... Clt~ W.T. 41313, ~3·153:> 

Tower 
Base 
}lSL 

925 
600 

698 

870 

100 

1113 

760 
1169 

935 

720 

829 

1242 

1210 

1410 

1105 

1110 

1325 

810 

950 

925 

870 

920 

890 

360 

395 

840 
930 
968 

Tower 
Heiflht 
Feet 

200 

150 

150 

160 
110 

130 

150 

135 

150 

100 

200 

150 

120 

200 

60 

!lO 
100 

150 

120 

100 

120 

120 

100 
200 

120 

60 

130 

lolil 

Rad. Center 
of Antenna, 
Feet 

210 

160 

160 

110 

120 

140 

160 

140 

160 

110 

200 

160 

130 

220 

90 
90 

110 

160 

130 

110 

130 

130 
110 

200 

130 

90 
140 

123 

Ant. Type 
Spac. Ill. 

D-2 

D-2 

D-2 

D-2 

D-2 

D-2 

D-2 

Existing 

D-2 

D-2 

Exiating 

D-3 

Tl"anami tter 
Pow~r Out­
Put .. aUs 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

(qty2)25 

(qty1)25 

D-2 + D-3 (q;ty- 3)1 00 

D-2 (Q;ty 1) 25 

D-2 

D-2 

D-3 (qty2) 25 

D-2 (qtYl)25 

D-2 

(qty2)25 

(qtY2)25 

(qtyl)25 

(qty2) 25 

IIl111lbor of 
Rx'u 

1 

2 

2 

2 

3 
3 

2-3 

2..,} 

3 
3 
3 

5 
5 
5 
5 
2 

D-3 

n-3 

D-2 

D-2a 

D-l 
D-2 
D-2 

Il - 2 

(qty 1) 25 

:!:x~ui.D8(10) 

~ 
2 
2 

Tl 

Tl 

'1'1 

Tl 

Tl 

Tl 

Tl, '1'2 

160 Watta 
authorized 
Tl 

Tl 

'1'1, T2 

T3 

)lain remoto base .'1 ,'l'2,T3 

Baclc:up Bane GPD Tl/2. 

Rx'o only 

Rx'. nnly 

'1'1, T2 

T3 

Remote BaDe #1, '1'1 & '1'2 

Romote Base #2, '1'3 & '1'4 
Remote Baoe #3, '1'5 

Satellite ax onl~ 
Tt and T2 

::.houl<l w.v~ COOI- '1'1, '1'2 
, ,binod COIlA Cen\er. Tl 

.. Although it i. an exi8ting 818t8lll, the 81810_ t .. bul .. ted 1" revi .... d. to ruolv. pro_tion probl_. 
_ Tran_it r...,quenoi •• at ncb. .1t. indicated qy Tl, T2, _\'0. NOTE: Same .. Table 2-10, Vollllllo "1 

T 1/2 indic:&t .. .w.tiple rrequeney tran_itter. , \, 
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~GION 1 

Base Station at Sheldon 
43° 10 1 If, 95° 50' W 
Tower Height: 300 ft. 
Antennas: 

TABLE 4-15 

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

REGION 2 

Rfll!!Qte Basel New. Centrally 10-
ca~ed in region, SE of Terrill 
43 15' N, 940 55' H 
Tower Height: 180 ft. 
Antennas: 
Righ-Band - Specification D-4 
Lo~l-Ba.nd - Specification D-8 

REGION 3 

Remote Basel llew. Oentrally lo_ 
cated in region, slightly east 
of Ti ton-lea 
430 :14' N, 940 

DO' h' 
Tower Height: 180 ft, 
Antennas: 
High-Band-5pecification D-4 
Low-Band - Specification D-8 

REGION 4 , 

Remote Basel Ifew. Centrally lo­
cated in region, midw~ between 
Osage and Plymouth 
43° 15' N, 930 DO' ,~ 
Tower Haight: 180 ft. 
Antennasl 
11igh-13and· - Specification D-4 
Low-Band - Speoification D-8 

lBOlcn 5 

Base Station: 
~3° 17' 12" H, 
Tbwor Height: 
J..htennas: 

Decorah 
910 50' 42" YI 
165 ft. 

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

Remote Base at Cresco 
430 21' 0011 H, 92° 06' DO" W 
Towe:r Height: l,;il.OO ft 
Antennasl 
High-Band - Specification D-4 
Low-Band - Specification D-9 

Re~ote Baso at Elk~der 
42 I, 52',OO!' tI, 91 , 22', 00''\1 
Tower Height: 120 ft. 
Antenna.s: 
High-Band - Specification D-4 
Low _ Band- Speoification D~ 

REGIOUAL SYSTEM SITE LOCATION AUD ANTENNA CONFIGURATION 

[Refer ~o Figure 4-1 (page t 101) for Regional }!ap] 

REOlon 6 ~_1_0 _______ _ 

Base Station: Sioux City (north 
water tower site) 
42°, 32', 37" H;.96°, 23', 36" W 
Tower Height; 200 ft. . 
Antennas: 
High-13anc1 - Speoification D-5 (SE) 
Low-Band - Specifioation D-8b(SE) 

Remote Base: 1 mile north of 
M3g1etoll 
'42 , 12',00"11, 95°, 47', 00" W 
Tower Heil1'ht: 150 ft. 
Antennast 
High-lland - Speoification D-6b (HE) 
Low-Band - Similar to D-6b (lIE) 

Remote Base: New, at Remsen 
42°, 46', 00" tI, 95°, 57',OO''W 
'PotIer Height; 150 ft. 
Antennas: 
High-Band - SpecificatiC''l D-6b (E-W) 
Low-Band - 'S'imilar to D-6a 

WGION 7 

Remote Base: New. Centrally lo­
cated near Fonda. 
4Zo 34' 00" ll, 940 53' 00" H 
Tower Height: 180 ft. 
Antennas: 
High-Band - Specification D-4 
Low-Band - Specification n-8 

~IO~j 8 

Remote Base: rIcw. Centrally lo­
cated near Eagle G~ve 
42

0 
35' 00" N, 930 58' PO" W 

Tower Height: 180 ft. 
Antennas: 
High-Band - Specification D-4 
Low-Band - Specifica~ion D-8 

WGIOU 9 

Base Station: 

420 
35' 00" N, 

TO~ler height: 
Antennas: 

NeN. Iowa Falls 

930 
56' 0011 W 

180 ft 

High-Band - Spec~fication D-4 
Low-Sand - Speoification n-8 

- 131 -

Remote Base: Uew. Near Waverly 
42° 45' 00" N, 92° 32' 00" H 
Tower Height: 280 ft. 
Antennas: 
High-Band - Specification D-4 
LOW-Band ~ Similar to Specifi­
cation n-8b, except omni confi­
guration 

REGION 11 

Remote Base: 11ew. Near Oelwein 
42° 40' N, 91° 55' H 
TOHer Height: 148 ft. 
Antennas: 
High-Band - Specification D-6b (H-S) 
Low-Band - Similar to specification 
D-6 (N-5) 

REGION 12 

Remote Baselllew. South central 
Delaware County near Cascade 
420 20' 06" ~, 900 58' 00" H 
To,reJ;':rr ;ight:240 ft. 
Antr.n!'" ;~;.: 
High-BolLd - Specification D-4 
Low-Band - Specification D-B 

REGIO!! 13 

Remote Base: New. Hest of Carroll 
420 01' 00 11 II, 94° 53' 001f W 
(This site will have to be care­
fully seleoted for a.local pro­
minence and m~ ultimately be 
moved slightly further west) 
Tower Heightl 200 ft. 
Antennas: 
High-Band - Specification ;o-6b ( E~) 
Low-13and - Similar to Speoifi­
cation D-6a. 

REGION 14 

Base Station: 
42° 01' 52" tI, 
Tower Height: 
Antennas: 

Ames 
93

0 ~6' 31" W 
200 ft. 

High-Band - Specification D-6b 
Low-Band -Similar to Specifi­
cation D-6a~ 
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TABLE 4-15 Page 2 

REGION 15 

'" Base station: Marshal1to;m 
(p~sent· site) 
42

0 
02' 55" N, 920 54' 47" W 

The pre sen tsite at Marshall­
to;m is non-prominent, requiring 
some additional tower height. 
Tower Height: 200 ft. 
Antennas: 
High-Eand - Specification n-6b 
Low - Eand- .similar to specifi­
cation D-6a. 

REGION 16 

EiEo:rON 20 

Base Station: New.Da1las c~unty 
near Waukee operated remotely 
from West Des Moines 
41

0 
35' N, 93

0 
55' ~1 

Antennas: 
High-Band - Specification D-4 
Low -Eand - Specification D-B 

REGION 21 

Base Station: Des Moines (pre­
sent site) 
410 41' 01" N, 
TO~Ter Height: 

930 35' 36" W· 
137 ft. 

Remote Ease: New. ; Near Linn Coun"" Antennas: 
Home High-Eand - Specification D-4 
42q 05' 35'~, 910 32' 55" vl Low -Band - Specifioation ~-B 
Tower Height: 300 ft. 
Antennas: 
High-Band - Specification D-6b. 
Low-Eand- Similar to specifica-
tion D-6a. . 

REGION 17 

:llinton (pre-Eaee Station: 
seet site) 
41 50' 48" N, 90

0 
12' 1211 W 

Tower Height: 300 ft. 
Antennas: 
High Eand -SpecD-7(1';) or equiva­
lent 
Low-Band -Specification D-Bb (H) 
(A re1atively·1arge tOHer is re­
quired at Clinton to ~main at 
the present location which is 
non-prominent with ~spect to 
the western terrain) 

REGION 18 . 

Ease Station: 
41

0 
15' 41" N, 

Tower Height: 
Antennas: 

Council Eluffs 
95° 49' 33" w 
150 ft. 

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

Remote Base: new in SH Shelby 
County (Near Portsmouth) 
41

0 
37' 30" N, 95

0 
31' 00" W 

Tower Height: 120·ft. 
Antennas:. . 
High-Eand - Specification ~-4 
Low-Ejnd - Specification D-8 

REGION 19 

Remote Ease: New. Centrally lo­
cated in regio~ near Adair 
410 

aO'N, 94
0 

42' W 
Tower Height: 180 ft. 
Antennas: . 
High-Eand - Specification D-4 
Low - Eand - Specification D-B 

REGION 22 

Western Remote Base: New. 
}larion County 
41

0 
20' 40" N, 93

0 
16' 00" E 

Tower Height: 100 ft. 
Antennas: 
High-Eand - Specification D-6(E-W). 
Low-Eand -Similar to Specifica­
tion D-6 

REGION 23 

Remote Base: New. East of Newton 
410 42' 18" N, 92° 50' 00" E 
Tower Height: 147 ft. 
Antennas: 
High-Band - Spe'cification D-7(E-W) 
Low -Band - Specification D-6(E~i) 

].lEGION 24 

Remote Ease: Near Coralville 
410 43' 45- N, 910 31t 12" W 
Tower Height: 300 ft. 
Antennas: 
High-Eand - Specification D-4 
Low-Eand - Similar to Specifi­
cation D-8b except in omni con­
figuration 

REGION 25 

Basa Station~ Muscatine (present 
~ite) 
410 26' 01" N, 910 05' 01" W 
Tower Height: JOO ft. 
Antcnnas: 
HiV1-Band - Specification D-4 
Low-Band -Speoification D-8 

REGION 26 

Base Station: 
41

0 
31' 01" N, 

Tower Height: 
Antennas: 

Davenport 
90°,35' 44" W 
180 ft. 

High-Band - Specification D-4 
Low -Eand - Speicfication D-B 

- 132 -

REG~ON 27 . 

Remote Base: New. South of Creaton 
40

0 
53' 00" l!, 94

0 
<!2' 00" W 

Tower Height: 250 ft. 
Antennas: 
High-Band - Specification D-4 
Low:'Eand - Similar to Specifi­
cation D-8, except omni con­
figuration 

REGION 28 

Remote Base: New. South of 
Chariton 
40

0 
53' N, 93

0 
18' 27" W 

Tower Height: 200 ft. 
Antennas: 
High-Eand - Specification D-4 
Low-Eand - Speicfication D-8 

REGION 29 

Base Station: ottumwa (pre­
scnt site 
41

0 
01' 04" N, 920 24' 45 1' Ii 

Tower Height: 300 ft. 
Antennas: 
Eigh-Band - Specification D-4 
Low -Band - SpecificationD-B 

REGION 30; 

Remote Base: flest Burlington 
40

0 51~, 13" N, 910 18' 00" If 
Tower Height: 200 ft. 
Antennas: 
High-Band - Specification D-4 
Low-Band - Specification D-8 

REGION 31 

Ea'Se Station: 
40

0 
37 ' 49" N, 

Tower Height: 
Antennas: 

New. Fort ~Iadison 
910 11' ,1" w 
80 ft. 

High_Bartd - Specification D-4 
Low -Band - Specification D-8 

REGION 32 

Remote Base: Near centra11j 
10gated region near Imogene 
40 55' 00" N, 95

0 
26' 00" I{ 

Tower Height!. 120 ft. 
Antennas: 
High-Band ~ Specification D-4 
Low- Band - Specification D-B 
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4.4 BUDGETARY COST ESTn~ATES· FOR PLANNING 

Budge~ary cost estimates are prepared for both the county-wide system and 

the municipal systems for cities over 20,000 population. Th·e Executive 

Slounmary contains an overall cost summary by year (Volume I Figure 1-3) for 

hardware proourement by broad oategories. The details by oounty and major 

oity whioh provided the "backgxound data for the summary are presented in 

this section of the report. The detailed data provides county and city plan.­

ners budgetary information for planning budgets and preliminary grant appli­

oations. 

Tablrt- 4-16 shows system costs by county based on applying the generic system 

costs found in Table 4-11 for the high-band Taotical and for either the 101-1-

band or high-band Operations Channel systems. 

The following a.re a.ddi tional comments relative to each column of the Table 4-16~. 

Number of Mobiles, Sheriff - Actual data was used mail survey forms where 

available. Other agency mobile count is estimated 

based on a combination of radio message traffic 

loading predictions as shown in Table 3--4. The 

\ 
" 

estimated mobile count is the radio message load~ 

ing itl Erlangs multiplied by the average of 200 

(mo"biles!Erlang) i-1hich is derived from a comparison 

with similar population density counties having knowr;, 

mobile numbers. The total number of mobiles in 

service assumed for sheriff agenGies is somewhat less 

than sho'l-Tn in Phase I Final Report and is believed 

to be a more realistic number. 

NOTE.~ These are approx,imations used to establish 

'budgetary estimates for a state-wide total 

and should not be used for actual grant 

applications or purchase requisitions. Each 

county should prepare estimates based on 

substantiated aC,tual requirements' when making 

applioation~ for equipment grants. 

- 159 -

Vl'. 

r 

~. , 
r 



~ 

n 
r 
m 

I 
I 
n 
I 
709 

:11, 

II!! 

• • 
~ 

! 
I 
~ c. 

I 
~;. J, .. 

m 
'~ .' .. , 
• '\ 
!i 

Number of Mobiles, City 

Total J.1obiles 

Tactical Mobile Costs 

LB Upgrade Frequency 

Changes, Base and Mobiles 

HE Tactical Information 

System (Generic) 

HE Operations (Generic) 

HE Personal Portables 

This number represents the additional mobiles in 

the county dutside the sheriff's department 

i'l'hich are required by t'owns and cities (includ-
".:.' 

ing those on UHF) for implementing the Tactical 

(Mutual Aid) system. The same procedure as used 

for estimating the sheriff's mobile count was 

used to d.etermine the mobile counts for cities 

not responding to the ',' survey. 

The sum of the sheriff department and city LEA 

mobile counts or estimates 

A 4-frequency, 100 - v1att unit is astimated -to. , ' 

have a list price of approximately $1,400 and 

this cost is multiplied by the total number of 

mobiles operating in the county. 

Table 4~17, County System Equipment Listing 

For Budgeting, shoHs 'changes required and pot­

entially necessary to upgrade existing low-

band systems currently not crystalled per . \ 

new frequency plan. A sum of $600 is estimated 

for recrystal1i~g the base transmitter and 

receiver, replacing antenna and transmission line, 

. and includes the cost to recrystal mobile units 

in the county. 

A cost for a Tactical/Information generic base 

sta'!;ion is used as shown in Table 4-16. The sum 

of $16,731 is rounded off to $16,800 for average use 

in county estimates. 

If the HE Operations system is implemented to repla.c 

a low-band Operations system, another $6,000 for 

radio communication equipment is required. Ta.ble 

4.-17 shows the equipment complement cost detail: for 

this opti.on. 

The number of personal portables required in any 

county is estimated to be equivalent to the number 

of mobiles in use. The cost per coUnty, thus is 
:") 
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the total mopile county per county mul'liiplied 

by the cost per portable, $1,400. For cities 

with UHF systems, the number of HB personal 

,portables allocated for coordinated missions 

wi th county la~ enforcement agencies is budgeted 

as follows: 

UHF Municipal Mobiles Personal Portables 

1 10 1 

11 20 2 

21 30 3 

31 40 A ..,. 

41 50 5 

51 75 6 

76 100 7 
101 150 8 

151 - 200 9 
201 250 10 

Many agencies will need the vehicular charger and accessories to permit operat-

ing the portable as a backup mobile unit. This is particularly useful during 

periods when the Tactical (155.475) priority channel has become fully loaded in 

one sector of a jurisdiction and normal activity needs to be continued on the 

high-band Operations Channel in the balance of the jurisdictional and normal 

aotivity needs to be continued on the high-band Operati.ol1s. Q_~~r'.,..,Tle)";jl]. .. t.hep.e.la,..."lc.e., _ .. 
_ .... 0·' ••...••••.•••• 

of the jurisdiction. The additional cost for the mobile accessories is 

approximately $200.00 which ha!3 been included with the portable unit cost estimate. 
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Communication Center 

LB/HB System 

HB System 

- - Table 4-17 provides a typical listing of 

Communication Center equipment and acoessories 

with an estimated cost which is used through­

out the county systems cost. As will be 

noted, the cost for refurbishing buildings, 

electrical wiring, intrusion alarms, etc. 

have not been included. Other items such 

as voice privacy units are also too variable' 

in determining agency needs f6~ security of 

transmissions and are included in the equip­

ment complement pricing. 

- - The LJ3/IIB cost figure includes costs summed 

by the county excluding the IIB Operati0ns 

system costs. 

- - The all IIB system cost figures inblude coots 

BUmmed by county excluding the LJ3 upgrade 

frequency changes. 

The budgetar.y cost per unit is based on 1973 catalog list prices. Further 

detailed design or redesign of existing systems to incorporate the changes 

is required to upgrGde each agency's equipment to meet the plan herein pro­

vided. The "Spec. Ident" refers to the equipment specifications provided 

in the Appendix to Volume I. 

.. 

Table 4-18 lists th.e budgetar.y cost estimates for the UHF municipal systems 

for the cities planned for implementation. Table 4-14 describes the various 

UHF systems and is used as the basis for the' cost estimate. The single 

channel systems are grouped in one part of the table and differ primarily 

in the antenna support structure requirements. 

The major cities (50,000 o~ more pop~lation) var.y in the number of channels 

implemented. and also the availability of existing antenna sugport structures 
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(water tOl-lerS, etc.). All UHF systems t'lere planned according to individual 

community needs and blOwn constraints imposed by the terrain features and 

the geographical directions of potential growth. 

Briefly, -bhe columns of Table 4-18 have the following hea.ding definitions: 

QTY Quantity where specifically known per s,ystem in multi-channel 

systems, multi.pliers are used or quantities are determined from 

Table 4-14. 

Item/Spec. System component and specification letter identification 

reference. 

Cost Each Typicany catalog or list prices used by suppliers in 1913. 

C~>ty Name Cost breakdown by city and item (if multi-channel) or base and 

mobile equ~pment for the geMric single channel cities. 

The schedule for implementing the Uj~ ~wstems in the cities is based on 

the following factors: 

1 •• Shortage of channels in existing system 

2 -. Age of existing equipment 

3 - Existing system operating on low-band 

4- - Contiguous with a.n installed UHF system 

Thus, excluding special consideration for other factors (e.g. Burlington, 

midw~ in planning change over to UHF), the time-phased implementation sequence 

evolved is shown in Table 4-19. 

4.4.3 THIEl pRAsED COST AND SCHEDULE SUMMARY 

As shown in the Executive. Summary of Volume I, Figure 1-3 depicts the 

budget dollars required annually, 1974-1918 to implement the system through­

out the state. The data utilized to prepare Figure 1-3 is presented in 

Table 4-20. A seven percent (1%)/year inflationary factor (not compounded) 

is used to adjust dollar budgets for future years. 
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The suggested upgrade for specific frequency regions and coun'ties is shown 

by year'l'able 4-20 and these are in agreement vlith the proposed update schedule 

for the IHPR systems. By' follm'ling a similar schedule, the \·Jide-Area repeater 

qystem will be available when the county-wide system is completed. 

Costs shovm for procuring the high-band portable illlitS are based on the 

initial procurements of portables of one for fi'e (5) mobile units the , 
first ;,{ear of operation and the balance being procured the following year 

should the inctividual agency substantiate a need for the ,additional per­

sonal portable illlits. 

In summary. the exact amoilllt of effort required to upgrade arJY one county is un­

known. The condition of existing equipment will need to be asse:ssed by competent 

teohnicians and an estimate made to provide the necessar,y changes to comply with t 
\ 

Iowa Telecommunications Plan. 

4.4.4 ESTIMATED COSTS - 911 OPERATION AND INSTALLATION 

In cooperation with Northwestern Bell Telephone Company officials and 

analysts, a detailed 911 installation and operations cost estimate was 

prepared for selected counties and cities. throughout the state • 

Costs were established on the basis of expected rate increases. Selection 

of these representative entities was based upon the desire to compare. 

areas which are typical of the generic communications areas of Iowa. These 

are: 

(1) Small population class -

Clay County having a 1970 population of 18,464, Spencer (county 

seat) having a 1970 population of 10,278. This community is repre­

sentative of approximately eighty-two (82) small population counties 

having an average popUlation of 16,165 with all county seat cities 

and other cities of under 20,000 maximum popUlation. 

(2) Medium_1'.0pulation class - .,> 
Wapello COllilty having a 1970 population of 42,149, ottumwa 

(county seat) havitig a 1970 popUlation of 29,610., This oOrnnn:Ulity/i; 
, {./": 

is representative of ten (10) medium population counties having 

an average cOilllty population of 49,977 and an average city pop­

ulation of 32,205. All cities in this class are b,etween 20,000 
and 50,000. 
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(3) Large population olass -
Blaokhawk County having a 1970 population of 132,916, Waterloo, 

Cedar Falls, Evansdale having a combined 1970 (urban) population 

of 109,245. 'l'his oommunity is representative of seven (7) large 

population counties having an average oounty populatj.on of 143,610 

and an average city population of 106,117. All metropolitan areas 
" 

have a' population in excess of 50,000. 

(4) Polk Count~ and Des Moines -

Thi.s metropolitan area (242,305) serves the largest population 

oounty in the state (286,101) and is considered singularly impor­

tant both for comparison with other generics and to show the re­

latively low cost per person of this service. 

In preparation of estimates, two conditions for analysis were established: 

Condition (1): 

The 911 system installation and operation oosts were estimated for 

serving t'Jll-free~he metropoLi.. tan area of each generic community. 

, Condition (2): 

The 911 system installation and operations costs Nere estimated for the 

entire county selected. 

NOTE: The county jurisdictional boundaries do not limit the 911 

service for it extl~nds to all main stations served. by the wire 

centers and this service often extends into adjacent counties, even 

though wire centers are within the selected county boundaries. Methods 

for handling emergency requests from an adjacent county must be co .... 
I 

operatively developed by county authorities. 

Eaoh o.f the seleoted generio areas under condit~on(2) is unique and it 

must be realized that projections to other equi~alent sized oounties for 

installation and monthly operating oosts are not possible due to the dif­

ferenoes in the number of: 

(a) Wire centers per oounty, 

(b) Local cirouits required for Comm Center "handoff" calls, i. e. 

fire departments, etc. 

(0) Dedicated remo+'e trunks to wire oenters. 

t: 

t' 

r 

IP 



n 
r 
r' 
I 
m 

I 
~ 

m 
~ 

" 

1ft 

II 
• ¥j ~, ' 

m 

I 
m 

I 
I 
~ .. , 
II 

• ~~ 
)..iV 

I, 
Il 

These numbers' associated with each of these itE1ms have a major control -over operating costs. 

The following lis-ts show the costs for ea.ch generic county and city system 

for total "911" system installation, monthly opera.tions and operations per 

month pe,r person served (approximately). The item~1 of trunk and equipment 

are listed for each. 

(1) Small EOEulation generic: 

C 1§Y County 

Spencer Communications Center - $3,312.70 month, $3,410.00 

installation including: 

- irwo multiline recessed key arrangements for answering positions 
- Three metropolitan 911 trunks for Spencer 
- Thirty-two 911 trunks for remote wire centers 
- Two operator completion trunks for dial "0" calls 
- Two local dispatch circuits, one each for fire and sheriff 

Per month operating cost per population unit is $0.18. 

Spencer, IO\,Ia - $215.00 month, $490.00 installation including: 

- Two multiline ke;y arrangements for answering positions' 
- Three 911 trunks for Spencer 
- Two operateI' completion trUl1ks for dial "0" calls 
- Two local circuits for hartdoff calls 

Per month operating cost per population unit is $0.021. 

Ratio of county/city costs = 8.6 
Ratio of coun-ty/city populations = 1.8 

(2) .Medium population generic: 

'tTaEello County 

ottumwa Communications Center - $2,255.90 month, $2,810.00 

installation including~ 

- Two multiline recessed key arr.angements for answering positions 
- Three metropolitan 911 trunks for Ottulm-ca 
- Twenty~four 911 trunks for remote wire cent.ers 
- Two operator completion trunks for dial "0" calls 
- One local radio control channel 
- Two local dispatch circuits,_ one each for fire and sheriff 

Per month operating cost per population unit is $0.053 •. 
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ottumwa, Iow~ - $256.20 month, $585.00 installation includin~ 

- Two multiline key arrangements for answering positions 
- Four 911 trunks for Ott1lJ1l101a 
- Two operator: completion trunks for dial "0" calls 
- Three localoirouits for handoff calls 

Per month operating cost per population unit is $0.009 

Ratio of oounty/city costs := 5.9 
Ratio of oounty/city populations = 1.42 

(3) ~rge population generic: 

Blackhawk County 

~faterloo Communioations Center - $3,111.90 month, $4,160.00 

inst all at ion, including: 

- One 310 PBX svritohing system with three consoles 
- Seven metropolitan 911 trunks for Waterloo 
- Eighteen 911 trunks for remote wire centers 
- Five radio control circuits 
- Two operator completion trunks for dial lion calls 
- Eight local dispatch circuits, Waterloo and Cedar Falls fire 

houses and county sheriff 

Per month operating cost per population unit is $0.023,. 

liater~oo includin~ Cedar Falls and EVffitsda1e - $630.00 month, 

$1,320.00 installation inc1udin~ 

- Three multiline key arrangements for answering position.s 
- Seven 911 trunks to serve Waterloo and Evansdale 
- Four remote 911 trunks to Cedar Falls 
- Two operator oompletion trunks for dial "0" calls 
- One fire dispatch circuit to Cedar Falls 
- Three local circuits for handoffcalls 

Per month operating cost per population unit is $0.006. 

Ratio of county/city costs ::z 3.8 

Ratio of county/city populations = 1.22 

(4) ~l~ CountYJ Des Moines (Metro Area) 

Polk County: 

Des Moines Communications Center - $6,554.00 month, $8,305.00 

installat ion including: 

- One 310 PBX dispatch switching sYstem with five consoles at 
main Comm Center 

- One additional backup console at fire department 
- Eighteen 911 'trunks for Des Moines metro area 
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- Three combina'bion in and out trunks for dialable service 
- Thirty-nine 911 trunks for remote wire centers 
- Five local ha:ndoff circuits to Des Moines Fire Department 
- Ti-Tenty-three local dispatch circuits for suburban police and fire 
- Five operator completion trunks for dial "0" calls 
- Eight local dispatch circuits on-premise to police departmen't; 

Per month operatir.g cost per population unit is $0.023. 

Des Moines, Iowa - $2,986.00 month, $,665.00 installation including: 

Same equipment arrangement as county""",Tide but excludins:: 

-Thirty nine 911 trunks to remote wire centers and associated 
line equipment. 

Per month operating cost per population unit is $0.012. 

Ratio pf county/city costs =: 1.9 

Ratio of county/city population = 1.18 

Comparison ratios of cost to population between total county and city-only 

911 services show, in the small and medium generic systems, a relatively 

large~ cost for eXpansion of the 911 service area from the population center 

to 'the entire county. Forty-nine percent (49%) of the st'ate population ... ,ould 

be serviced by the 911 oity-only system. 

It is a safe assumption that the per capita operating costs '\'lOu1d be less 

than t\'I'O (2) cents per month if the county seat city al'eas (plus Ames) were 

served by 11911". This cost "Tou1d provide "911" 'service to half the popu­

la~ion of the state. 

It is recommended that emergency request planning in each county include 

a provision for achievement of 911 service for oounty seat cities and espe­

oially for cities having a population exceeding 10,000. Larger metropoli-

. tan areas should include an area which extends to the toll-free sel~ice 

boundarie s • 
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TABLE 4-16 CO!mTY-WIDE SYSTDIS BUOOETARY COST ESTDIATES 

NOTEI /lumber of sheriff'o mobileD if underlined. io from 
mail survey information, all othe1s nre eotim~ted. 

Hi&hbuu! 
Co. No. No. at No. of y.obllo Cout. 
A. Frtq. J:obilea Y.obilco 'rotal Coot 'I 
1I0gion. County (Co. So .. t) , Shoriff City ~obllou $140)/e ... 

1 19 Adair 
(Creenfield) 

2 27 Adamo 
(Corning) 

3 5 Allamnkeo 
(Waukon) 

4 28 Appanoooe 
(Centerville) 

5 19 Audubo.n 
(Audubon) 

6 16 Benton 
(Vinton) 

7 10 Blackhawk 
(WaterlOO) 

8 14 Boone 
(Boone) 

9 10 Bremor 
(Waverly) 

10 11 Buchanan 
(Independence) 

11 7 Buena Viota 
(storm Lnko) 

12 10 Butler 
(Allison) 

13 7 Calhoun 
(Rockwell City) 

14 13 Carroll 
(Carroll) 

15 19 Caso 
(Atlantio) 

16 24 Cedar 
(Tipton) 

17 4 Cerro Cordo 
(Hanon City) 

18 6 Cherokee 
(Cherokee) 

19 10 Cbickasaw 
(llew Hampton) 

20 27 Clarke 
(Ooceola) 

21 2 Clay 
(Spencer) 

22 5 Clnyton 
(Elkader) 

23 17 Clinton 
(Clinion) 

24 13 Crawfo~d 
(Denioon) 

25 20 D<wlan 
(Adol) 

26 :,'9 David 
(Bloomfield) 

27 27 Docatur 
(Leon) 

28 12 lJelawnre 
(~Ianchostar ) 

29 30 Deo Moines 
(Durlingion) 

30 2 Diokenson 
(Spirit l.ake) 

31 12 DUbuque 
(Dubuque) 

32 2 Emmet 
(Enterville) 

1.. 4 6 

3 3 6 

A.. 8 12 

2 3 5 

3 4 7 

303 

9 10 19 

3 4 7 

1 3 4 

10 5 15 

17 11,28 

4 8 12 

20 9 29 

9 6 15 

.1. 5 7 

4 8 12 

20 32 52 

4 6 10 

10 11 21 

.1.. 4 8 

8 3 11 

459 

~ 31 54 

5 6 11 

1.. 21 24 

3 5 8 

2 3 5 

4 6 10 

30 13 43 

628 

11 ,21 32 

9 10 

8,400 

16,800 

7,000 

9,800 

4,200 

9,800 

5,600 

21,000 

39,200 

16,800 

40 ,600 

21,000 

9,800 

16,800 

72,800 

29,400 

11,200 

12,600 

75,600 

15,400 

33,600 

11,200 

7,000 

14,000 

60,300 

11,200 

44,800 

14,000 

LD 
UPI;'l'ad. 

Froq. 
Cho.r.CQO 

B and 11'. 

$ 1,200 

1,200 

1,8Od 

1,100 

1,300 

1,000 

1,300 

1,000 

2,100 

1,800 

2,-100 

1,jw 

1,800 

1,600 

1,400 

1,700 

1,500 

6,000 

. 1,700 

1,400 

1,100 

1,600 

',400 

3,800 

1,600 

1m 
Tocticnl 
Info Sy. 
(Coneric} 

$: 16,800 

16,~ 

16,800 

16,800 

16,800 

16,800 

_16,800 

16,800 

16,800 

16,800 

16,800 

16,800 

16,800 

16,800 

16,800 

16,800 

16,800 

16,800 

16,800 

16,800 

16,800 

16,800 

16,800 

16,800 

16,800 

16,800 

16,800 

16,800 

16,800 

16,800 
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I!B 
OPS 
(oonerio) 

$ 6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,0?0 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

HB 
Pereori&.l 
Portable 
o $1400/0 •• 

$ 8,400 

8,400 

16,800 

7,000 

9,800 

4,200 

22,1100 

9,800 

5,600 

21,000 

16,800 

40,600 

21,000 

16,800 

32,200 

14,000 p 

29,400 

11,200 

12,600 

36,400 

15,400 

33,600 

11,200 

7,000 

44,800 

11,200 

18,200 

14,000 

Com. .. 
Cenhr 
Equipnont* 

$ 18,150 

LB/IIB 
5yst"'" 

52950 

18,150 70350 

18,'50 50050 

18.150 55850 

18,150 44350 

18,150 167950 

18,150 55850 

18,150 47150 

18,150 79'J50 

IlB 
Syut~DI 

57750 

57750 

74550 

54950 

60550 

49350 

173950 

60550 

52150 

82950 

H~,l50 113350 119350 

18,150 70350 74550 

18,150 116150 122,150 

18,150 79050 

60550 

18,150 10}50 74550 

16,150 139950 145950 

18,150 64550 

18,150 96450 

18,150 58750 

16,150 67450 

18,150 61650 

68950 

99750 

63350 

71150 

66150 

18, '150 152950 152950 

18,150 61450 71750 

18,150 102150 108150 

18,150 58750 63350 

18,150 50050 54950 

"4550 66950 

18,150 144950 146050 

18,150 58750 63350 

18,150 101750 103950 

18,150 64550 68950 
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TABLE 4-16 Page 2 COUlITt4lIDE SY'STD.15 BUOOr.:'l'ARY COST ESTIl>!ATES 

algbband 
fIt') .. of No. of ,l1:obilo Coot. Co. No. 

l rreq. )lobiloo Y.obllod Tolal co.~ (; 
hgiCD County (Co. SO&\) Shariff City Nobllo. $1400/ •• , 

33 11 Fayette 
(wcot Union) 

34 '4 Floyd 
(CharleG City) 

35 9 Fre.nklin 
(llampton) 

36 18 Fremont 
(Sidney) 

37 13 Creene 
(Jefferson) 

38 10 Crundy 
(Crundy Cent~r) 

39 19 Cuthrie 
(Guthrie center) 

40 8 Hamilton 
('r/ebcter City) 

41 3 Hancock 
(Gnrner) 

42 9 Ile.rdin 

43 16 

44 30 

45 5 

46 8 

47 6 

49 12 

50 23 

51 29 

52 24 

(Eldora) 

Hprriaon 
(Logan) 

lIenry 
(lit, Pleasunt) 

Howe.rd 
(Cresco) 

Humboldt 
(Dakota City) 

Ida 
(Ida Crovo) 

Iowa 
(~:a.rengo ) 

Jackson 
(J.:aquoketa) 

Jasper 
(Newton) 

Jefferson 
(Fairfield) 

Johnoon 
(Iowa City) 

Jones 
(Anamooa) 

54 29 KeokUk 
(Sigourney) 

55 3 

56 31 

57 16 

5825 

59 28 

Kossuth 
(A1llona) 

Loe 
(Fott )ladisoll) 

Linn 
(Cedar Rapida) 

Louisa 
(Wapello) 

Lucllll 
(Chnri ton) 

60 1 Lyon 
(Rock Rapida) • 

61 20 )ladison 
(Winteraet) 

62 29 ):aheoka 
• (Oakaloosa) 

63 22 lolarion 
(Knoxville) 

64 15 Marshall 
(me.rshe.l.1to;m) 

65 18 Millo 
,( Olenwood) 

9 11 20 

2 5 

4 6 10 

3 6 

4 1 

3 5 

2 4 6 

4 1 11 

3 6 

11 26 

2 5 

5 B 

3 6 

4 3 1 

3 3 6 

4 5 9 

16 19 35 

9 12 21 

10 5 15 

9 18 21 

4 6 10 

1. 6 11 

4 10 14 

6 

i 

4 

8 

9 15 

59 81 

4 8 

5 9 

2 10 

4 8 

5 10 15 

!1. 14 18 

8 15 23 

g 4 6 

28,000 

1,000 

14,000 

8,400 

9,800 

1,000 

B,4OO 

15,400 

'7,000 

B,4OO 

9,800 

8,400 

12,600 

49,000 

21,000 

37,800 

19,600 

11,200 

12,600 

14,000 

11,200 

21,000 

32;200 

8,400 

LB 
UpGI',d. 

}o'rQCh 

Chanc·· 
1:\ and. )P. 

1,100 

1,100 

1,200 

1,300 

1,100 

1,200 

1,200 

1,200 

3,200 

1,100 

1,400 

1,200 

1,300 

1,200 

4,100 

3,300 

1,600 

2,000 

1,400 

1,500 

1,600 

2,400 

l!ll 
T.cticnl 
lr.!o SY. 
(COMrie) 

16,800 

16,800 

16,800 

16,800 

16,800 

16,800 

16,800 

16,800 

16,800 

16,800 

16,800 

16,800 

16,600 

16,800 

16,800 

16,800 

16,800 

16,800 

16,800 

16,800 

16,800 

16,800 

16,800,"'-

16,800 

16,800 

16,800 
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lIB 
OPS 
(COMriO) 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,·000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

P.raoDAl 
Portnble 
o $1400/08. 

28,000 

7,000 

14,000 

8,400 

9,800 

8,400 

8,400 

36,400 

7,000 

11,200 

8,400 

1'2,600 

49,000 

29,400 

21,000 

15,400 

14,000 

21,000 

39,200 

12,600 

14,000 

11,'200 

21,000 

25,200 

16,800 

8,400 

Co.TJ'II 
Con\.,. LD/UB 
~qul"".nt> Sy~\ ... 

18,150 93550. 

18,150 

18,150 

18,ISO 

lB,15O 

18,150 

18,150 

18,lSO 

lB, ISO 

18,150 

lB,15O 

18,150 

18,150 

lB,15O 

18,150 

18,150 

18,150 

18,150 

lB,15O 

18,150 

64050 

52950 

55850 

50050 

52950 

66950 

110950 

50050 

58750 

52950 

55850 

52950 

61650 

137050 

914,50 

18,150 65750 

lB,I50 16150 

18,150 187550 

18,150 

18,150 61650 

lB,IS? 76950 

lB,15O 87750 

16,150 B39~ 

18,150 52950 

HB 
S)'IIh 

54950 

68950 

5775° 

60550 

54950 

71750 

113750 

54950 

633SO 

51150 

60550 

51150 

99750 

82950 

941$0 

71750 

60150 

19355 

63350 

66150 

82950 

91350 

89950 

57150 



TABLE 4-16 P8£II 3 COlnITY-WIDE SrsTEl.13 DUOOETAil'{ COST ESTD!.ATES 

al!;hba.nd 
Co. no. lrIo. of 1:0. or r,Qbllo COlt 
• rroq. Mobil.o y'obilod :rol;.l Cost Cl' 
lilpon County (Co, Sut} Shur1H CBy !lob ilea S~.400/u. 

66 1\ Y.i tcnoll 
(Osage) 

1!>7 6 Monor/a 
(OMwa) 

68 28 Monroe 
(Albia) 

69 18 )Iont aomery 
(Rod Oak) 

'10 25 Munc(>t.iM 
()lunco.tine) 

11 O'Brien 

12 

(PriJlIghar) 

0000010. 

(Sibloy) 

13 18 Pago 
(Clarinda) 

14 2 Palo Alto 
(r.\nmotoburg) 

15 6 Pl:'1nouth 
(LeNars) 

16 7 Pocahontao 
(pocahontas) 

71 21 Polk 

78 18 

19 23 

(Don lIoincn) 

Potawatomie 
(Council Bluffs) 

Poweohick 
()\ontezuma) 

80 21 RinGsold 
(Mt. Ayr) 

8t 1 Sac 
(Sac City) 

82 26 Scott 
,(Dllvonport) 

83 18 Shelby 
(Harlan) 

84 1 Sioux 
(Orango City) 

35 14 Iltory 
(Novada) 

86 15 Tama 
(Tolodo) 

81 21 Taylor 
(Bodford) 

BB 27 Union 
(Crouton) 

89 29 Dan Duren 
(Keosauqua) 

90 29 Wapello 
(ottumwa) 

91 22 Warren 
( Indianola) 

92 24 WaGhington 
(\lasington) 

93 28 \layno 
(Corydon) 

94 8 \lobster 
(Ft. DodGe') 

95 3 Winnebago 
(Forest City) 

Winnenhiek 
(Dooorah) 

97 6 lIoodb\1ry 
(Sio\lX City) 

98 4 Worth 
(Northwood) 

,99 8 \lrit;ht 
(Clarion) 

4 4 8 

6' 8 

3 15 18 

3 6 9 

~ 25 31 

1. 5 9 

3 

9 13 

4 5 9 

1 5 12 

4 7 11 

35 204 239 

12 

4 

34 46 

21 25 

3 

, ,. 

20 55 75 

459 

7 9 16 

16 17 33 

~ 5 13 

3 3 6 

4 16 20 

.l. 7 10 

8 11 19 

.iJ.. 11 17 

4 6 10 

.1. 3 5 

9 

..! 2 6 

..! 4 8 

14 41 55 

10 2 12 

11,200 

11,200 

12,600 

43,400 

12,600 

18,200 

12,600 

16,&lO 

15,400 

334,600 

35,000 

2,&lO 

105,000 

12,600 

46,200 

18,200 

8,400 

28,000 

14,000 

26,600 

23,800 

14,000 

7,000 

28,000 

11,200 

77,000 

~ 7 10 14,000 

661 1164 1825 $2,542,500 

* on-Site ])eta. 

LD 
Upt:r"do 

froq • 
ChanGe. 

l! and Il'. 

1,500 

1,500 

1,200 

1,400 

1,&lO 

3,100 

3,900 

2,600 

1,100 

1,200 

!m 
'I'ao tical 
lnfo S~. 
(Conoria) 

16,800 

16,000 

16,&lO 

16,&lO 

16,800 

16,&lO 

16,&lO 

16,&lO 

16,&lO 

16,&lO 

16,800 

16,&lO 

16,&lO 

16,800 

16,&lO 

16,800 

16,800 

16,&lO 

16,800 

16,800 

16,&lO 

16,000 

16,800 

16,eoo 

16,&lO 

1/;,800 

1,400 16,000 

6,100 16,800 

1,&lO 16,&lO 

1,600 16,&lO 

150,000 $1,663,200 
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6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

$594,000 

l!ll 
par8on&1 
portnble 
11 SI4OO/ .... 

11,200 

11,200 

12,600 

12,600 

12,600 

8,400 

18,200 

12,600 

16,000 

15,400 

63,000 

22,400 

35,000 

4,200 

2,000 

36,400 

12,600 

8,400 

28,000 

14,000 

12,600 

2~,800 

14,000 

7,000 

14,000 

8,400 

26,600 

16,800 

Co.'f'~"D 

Cont or 
EquilO·nto 

18,150 

18,150 

18,150 

18,150 

18,150 

18,150 

18,150 

18,150 

18,150 

18,150 

18,150 

18,150 

18,150 

18,150 

18,150 

18,150 

18,150 

18,150 

18,150 

18,150 

LD/IIB 
Sy.\'" 

58150 

61650 

61650 

52950 

12750 

61650 

70350 

63350 

63350 

91350 

66150 

66150 

57750 

77350 

74550 

65750 71750 

432500 436550 

126950 127750 

100050 110950 

44250 49350 

40550 

61650 66150 

81950 85;50 

131250 133350 

73250 77350 

52950 57150 

18,150 93550 

18,150 62950 68950 

18,150 76650 80150 

18,150 82550 

18,150 

18,150 54950 

18,150 52950 

18,150 57150 

18,150 58750 63350 

18,150 144650 144550 

18,150 70)50 74550 

$1,74',600 $1,796,850 7,89 4,150 8,333,150 

* Excluc.es 
Voice prlva.cy Units 

r 

~i 
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~ TABLE 4-17 COUNTY SYSTErt. EQUIPliLENT LISTING FOR BUDGETlllG , Budgetary Budgetary 
Spec. Cost. Cost 

9,ty Ident. Per Unit Extended 

Low Band Onerations Option I 

~ 
Recrystal Base Xmtr. 100 100 Recrystal Base Revr. 
Recrystal Mobiles 100 X 
Upgrade Antenna D-8 200 200 

~ 
Installation (average) 100 100 

<-
Replace Transmission Line 150 150 
Misc. Hardware 50 z;6g 

a High Band TacticalLrrLfo I 
1 Xmtr, lOOH, 4f E ),500 ),500 
5 Receiver F or F-l (qty 2) 400-480 2,160 
1 Antenna D-4 thru D-7 200 200 

~ 
200 Transmission Line (Typical) 400 400 

Control Console Mods U 2,500 2,500 
200' Antenna tower T 6,600 6,600 
1 Antenna. Coupler G 450 450 

~ 
Installation (10% of hardware costs) c- 921 

less tower installation) 
16,800 

~ High Band Operations O~ionl 
1 Xmtr, 10Ow, If E 2,500 2,500 

!!!Ill 1 Revr. F 480 480 
1 Tactical/Info Filter J 300 300 

• 1 Operat.ion Chan' Filter H 300 300 
i : ~ 1 Supplementary Filter I 21.0 210 

1 Antenna Various 206--
.. 

200 
200 Transmission Line (Typica,l) 400 400 

• Con'.;rol Console Hods U l,ODO 1,000 

~i Installation (10% of hardware costs) ~}2 , 
6,000 ., , 

Commun~cations Ce~terl , TRACIS Terminal Leased Leased 
Multi-chan. recorder a 10,000 10,000 
Control Consoles U 3,000 3,000 

I 
Telephone System TEA TEA 
Emerg. Power Source R 2,500 2,500 
Secure room Va.riable Variable 
Phone Patch X 350 3.50 
Voice Privacy Unitsl W 

I Base iI 1,00Q 
Mobile W 60Q X '.' 

Telephone W 500 X 
Intrusion alarm panel TBA TBA 

I Person.Port.Battery Charger 650 650 
Installation (10% of hardware ~osts) _hQ2..Q 

(\ 
18,150 * 

II 
Mobllt:l UnHsl 
HB Tactical M 1,400 X 

Portables I , 

t"'~ 
HE (4\-1) Q 1,400 X 

II .. 
* Exclud1ng Vo1ce Pr1vacy Units , 172 -

• ~~ .. -. 
:0...' 



Table 4-18.a. UHF MUNICIPAL SYS'l'UIS BUIX:ETARY COSTS 
QN£! CI'M;'f1)L SYSTEM 

CITY Stnr.P.ARX 
Baae &. UHF Tota.l 

Extended Comm llobile/port Cost 
Qty Hem Speo. Coot Ea.oh CODi. City Center Coots" (1913 level) 

UHF Transmitter A-1 $ 3,000 $ 3,000 Ames $ 34,375 10 S 16,120 $ 50,495 

r:' UHF Receiver B-1 630 630 Bettendorf 34,375 9 14,504 48,879 
Duplcxer C 345 345 Burlington ,~, 775 13 20,950 :n,"l25 
Antenno. TO~lcr (200' ) T 6,600 6,600 Cedar Falln 34,375 11 17,727 52,102 

r-

Antenna. D-1 / D-2. 160 160 Clinton 34,375 31 49,9,7 84,332 r. 250' TranomiGolon Lino 
I<. FittinGS L 15 15 Ft. Dodge 34,375 11 17,127 52,102 

Intltallation 475 Marshnll town 34,375 15 24,173 58,548 

$ 11, 825 ~!uscntine 34,375 10 16,120 50,495 
W. :ves )loin06 27,775 W 48,346 76,121 

X Transcoivers (mObile) N 1,250 
or " Include" Instnllation 
y Peroonal Portables with 

1I19bUo mQu.nta P-2 1,465 r;y 
Z Personal Portables ... 

(non-<nobUn mtg) P-1 1,200 

COf.lJ>1 CEllTER ti', 

'mACIS Teminnl N/A leased 

Multichannol Recorder ° 10;000 10,000 
COl\trol Console U 7,000 7,000 ,-
Emorgency power R 2,500 2,500 
Phone Patch ,X 350 350 
Personal Port. Battery 

Cha.rGor 'j 650 650 
Installation 2,050 

$ 22,550 . . 
OPTIONS [' 

Voice Privacy Unit W 

Baae 1,000 
Mobilo 600 f 
portable 450 
Telephono 500 

~-

Intrusion Alarm Eanol vorioUD. 
$ 34,315 

- 173 -
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UID' ~nnrICIPAL-B'JroE'l'ARY COSTS 

TABLE 4-18B MULTI-C1Wr:IE[, SYSTEM CITY SUl>!MARY 

• IOlia Council Sioux Cedar 
City Bluffri. City Rapid Dubuquo 

I Qty ITJ:M Spec. Cost Each 2(chano) 3(chans) (3+1 Chans) (5 chana) (2 chB1lS) 

; OhM UHF Transmi ttor A-l or A-2 3,000 6,000 9,000 12,000 15,000 6,000 
".-

U!!f'Receiver If B-1 630 1,260 1,890 6,300 6,600 1,260 

I 1 / chan Duplnxor C 345 690 1,035 1,035 ',725 690 

1 / chan Roceiver Voting Syst~mS 2,000 2,000 5.500 10,000 

Antenna Tower T $33/foot 4,950 3,960 14,715 1,260 1,000 

Antenna " 160 480 960 960 

I 
If D-2 or D-3 320 320 

1/sntall! to 
group Rocoi'rer Ant. Coupler V-l 385 1,155 1,540 

Romoto };)nerg. Powor R 2,500 2,'51')0 2,500 2',500 7,500 2,500 

I N Equipment Enclosuree AA 200 400 400 400 1,000 200 

200' Transmission Lino L $3/foot 900 1,260 2,778 3,240 960 

Install (10~ hardware) ~ ~ ~ 41727 '1'93 

~ 
Subtotal Hardware Cost $18,227 $ 24,382 $ 50,666 $ 59,582 $ 14,123 

COOM CEl/TEll 

J TRACIS Tenninal N/A laMed 

~ 1 . l1ultichannel Recorder 0 10,000 - 15,000 10.000 11,000 12,000 5,000* 10,000 

If Control Consoles U 7,000 7,000 14,000 7,000 7,000 7,000 

1 Emerg. Power Source R 2,500 2,500 ?,500 2,500 

~ 
N Phone Patch X 350 350 700 700 1,050 350 

Personal port Battery 
Charger Y 650 650 650 650 650 650 

110ds to existing 

It 
consoles U 2,000 3,000 

Install (10% of hardware) 21°50 2188:1 2123:1 , 1670 210~ 

Sub Total $ 22,550 $ 31,735 $ 24,5B5 $ 18,370 $ 22,550 - * UPJ;rade 

tt l1obileo (w/portable 
mount) P-2 1,465 26,370 49,810 58,600 87,900 30,765 

PortauloD ?.-1 1 ,250 6',250 12.500 7,500 18,750 6'.250 

I 
Install 10% 3 1262 61231 61610 '°1 662 31702 

subtotal $ 35,882 $ 68,541 $72,7 10 $ 117/315 $ 40 ,717 

I 
OPTIONS 

Voico Privacy 
uni-ta 

I Base 1,000 

)lobile 600 

Portable 450 

I 
Telephone 500 

GRIJID TOTAL $ 76,65L $ 124.658 $ 147,961 $ 195,267 $ 77,390 

I 
'73 
~'''\. • r - 174 -
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TABLE 4-19 IMPLEME~ATION PRIORITY FOR UHF SYSTEMS 

Proposed 
Avel~ge UHF Implemem.-

Age of Existing C'hannels Chan ° 2 
1B 3 

Adjac. Priorit?' ation 
Basl~r,jobi1e Need Have Short Age 2 UHF 4 ~co:re Year 

Ames (1B) Not Provided 1 0 1 0 J 0 4 1977 
Bettendorf (HB) 5-10 yrs.(est.) 1 0 1 1 0 2 4 197Cl 

Burlington (HB) 15 yrs/4 yr. 1 0 1 2 0, 0 3 1974 * 
Cedar Falls (HB) 5 yrs/I-5 yrs. 1 0 1 1 0 2 4 1977 

Clinton (LB) Not 'provided 1 0 1 0 :3 0 4 1977 

Ft. Dodge (LB) 1 yr/l-10 yrs. 1 a 1 1 :3 0 5 1976 

Marshalltown (LB) Not Provided 1 0 1 0 :3 0 4 1977 

Muscatine (1B) 15-20 years 1 0 1 :3 :3 0 7 1975 

West Des Moines (HB) 10 yrs /1-2 yrs. 
..." (LB) 7 yrs/l 2yrs. 1 0 2 1976 -..:J 2 1 1 4 VI 

Iowa City (1'B) 1 yr/1-12 yrso 2 a 2 0 :3 0 5 1976 

Council Bluffs (HB) 5 yrs/1.-5 yrSo 3 0 

3 1 0 2 6 1975 

Sioux City (HB) 20 yrs/1-2:3 yrs. '4 0 4 :3 0 0 7 1974* 

Cedar Rapids (LB) 7-10 yrs/1-20 yrs. 5 0 5 1 :3 0 9 1975 
(Marion) 

Dubuque (HB) , 12 yrs/1-12 ~s. 2 0 2 2 0 0 4 1978 

* Special Early Impl,ementation. 

1. Channel Short R number 45 Adjacrent to UHF city .. 2 

2. Age 1-5 yrs '" 0 5., Ra;'GiI~gs: High ,Score "" High Prl.ori ty 
5-10 yrs - 1 

10-15 yrs os 2 
over 15 yrs :::z 3 

3. Low=Dand = 3 
. ~ ,_ : 'i~ ,; 't ("-:r. ~,.. " ~ ", ,~ " ". +":- .. ~; 
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TABLE 4-<0 BUDGETARY COST 8STUIATES FOR 8QUI PKF.tfI'·SUIlMARY BY YIWJ. 

TACTICALbNfO 

1974 -
Reglonsl 1,2,n,? 
Col 86,79,118,52, 

6, 57 

1975 -
Rogionsl 10,11,5 
Col 66,34,28 
Reglono. 29,)0 
COl 58,92,68,4 
Regions I 17,26 
Col )1,49,70 

1976 -
Reglon. )2 
Col 2,87,1,15.78 
Regionl 1) 
Col 5,39,11),8),67 
Region! 14,20,21,22 
Col 64,50,59,9) 

20,27,80,88 

1m -
noSlonl 3.8,9 
Col'17,98 

11B PORTAtlLES 

QE!...1l! 
~ 

l!l!r 
1974 -
Slou" City, 
9urlinglon 

19?5 -
MU8catine,Council 
Bluffs,Cedar Raplds 

1976 -
Ft. Podge ,lolla 
Cl.ty, Ileal Des 
Molnee 

1977 -
Am.a.CHnlon, 
l!areho.lllolin 

1978 -
Bottendorf, 
DubuqUe 

1 4" 

1,481,350 

114,803 

96,212 
89,100 

181,686 

Coet. 01.<1-
jueled In- In-
for In~ fl'l.llon flation 
nation Faclor Faetor 

1.0 ~ 1.07 1 6" 1.14 1977 • 

1,481,350 . 

1,867,050 1.997,74J) 

1,976,100 2,252,?9f 

628,050 

1111,80) 525,4118 562,229 571,450 651,45) 394,811 

96,212 
89,100 

181,686 

370,420 

204,882 23).565 

193,)93 

~T~0~ta~1~bLy~Y~e~a~r ____________ ~1~:1~~ ________ £2L9~~2~2~ ________ -L~~~~ 

CIWlIl roTAL 

• Conto of years implementation bnoed on uninflaled late 1913 1iot priceD 

- 176 -

In-
flation 
Faetor 

1.21 

759,<)40 

477,721 

234,006 

In-
flallon 
Faclor 

1978 • 1.28 

142,804 182,789 

126,269 161,624 



5.0 SYSTEM MAINTENANCE 

This section is responsive to the maintenanoe portion of Task 15 
delineated in the Soope 

The communioations systems developed b,y this plan are designed in 

accordance with criteria to provide operational performance which meets 

or exceeds a specified grade of service. Performance tests oonduoted 

after installation will prove that the system initially provides this 

grade of service. Its performance will slowly d~teriorate unless regular 

ohecks are made to assure that each piece of equipment in the system is 

operating according to the manufacturer's speoifications. This may be over­

come by providing regular preventive maintenance through the electronics 

maintenance facilities of a private service agency or a public agency. 

Most of the large municipalities in the state have one or more reliable and 

competent private business service organizations which will maintain a 

communications system on such a contract basis. There are, however, some 

less populous areas of the state where this is not alw~s true. As a 

consequence, the possibility of an existing government agency providing 

electronic maintenance has been considered, since two state organiz?tions 

ourrently operate several maintenanoe centers throughout the state. It 

must be remembered, however, that each agency has a primary responsibility 

for maintaining its own equipment and a law enforcement agency would not 

~ecessarily be assured of receiving electronic maintenance when needed. 

A discussion was initiated with Mr. Bill M. Mc Call, Division of Cen'bral 

Services,? Iowa Highway Commission in Ames. Mr. Mc Call advised that he would 

be interested in discussin~ ~ possibilit1 of performing such eleotrcnic 

maintenance with the concerned state officials since the Highw~ commis-

sion has nine (9) maintenance centers located in the state from which 

the radio equipment of highw~ maintenance vehicles are now repaired. 

The possibility of communication system maintenanoe for law enforcement 

agencies was also discussed with Major Jack .Be·aman, IHPR,. who advised that 

- 177 -
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such activity by the present Depa~tment of Pub~ic Safety maintenanoe fac-

ili ties is in conflict 'vi th the priori ties of the ~epartment and is not a. part 

of the Iowa Code and, therefore, is not included in the budget. 

Most electronics maintenance is performed upon detection of a malfunction 

of the equipment andlor an obse:Ned degradation in system performance. 

However, such incidents are reduced through the use of preventive maintenance. 

Preventive maintenance performed on a regular (six month) basis is shown to 

be cost effective and provides a more reliable system. For example, an 

avera@9 annual maj~tenance contract on mobile radio equipment is approxi­

mately $84.00 per mobile. This includes time and materials and under a 

service contract of this type all the communication equipment in a system 

is checked, adjusted, andlor repaired. each six months to assure that . it s 

performance is in accordance with the manufacturer's specifications. If 

a unit fails at any time during the period of the c:ontract, it is repaired 

and placed back in service immediately or within the time specified. Some 

serv:ice contracts specify a t\-lO hour response time beginning with the failure 

report to the main·tenance company. Thus, the user agency is assured his 

communications system will be fully functioning almost 100% of the time. 

Furthermore, the operating agency 'can predict the communications maintenance 

cost per year. Thereby allowing a budget for this service. 

If the electronic maintenance is established for a conurnxnications system 

on an nas needed" (time plus materials) basis, where a, service company responds 

only when a failure occurs, the operating agency oannot be assured of the 

time in whioh a repair will be made f This results from the fact that the 

service companies will handle equipment failures on their service contracts 

as first priority. Discussions ~ith three (3) major electronic maintenance 

companies in Iowa reveal that the number of failures per year in mobiles 

ranges between three (3) and eight (8) ws.th an average of between five (5) 

and six (6). Labor costs vary from $12 to $20 per hour (depending on loca-

tion in the state) with additional mileage and time charges if a repair 

vehicle must travel to a speoified location. A minimum time charge is usu-

al~ specified. Thus, depending on tlie situation, the annual time and 
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material costs can ea.sily approaoh or exceed the servioe oontract costs with-. 

out gssurance of expeditious maintenanoe. Additionally, as a unit ages, the 

average failure rata per unit ~'ill inorease. Therefore , it is more difi'i­

oult to budget for' annual maintenanoe oosts under these conditions. 

Eleotronic maintenance for lavT enforcement and other public safety com­

munications equipment throughout "the State is usually performeli under a 

contract with a privately operated. business who specialize in this type 

of service. 

The requirements for an overall preventive maintenance program on a com­

munications system are detailed below. 

5.1 COMMUNICATIONS SYSTEM Y~~NTEN~~aE ·CONTP~~CT 

Any contract written by a local government for the maintenance of a 

communications system, should include the following conditions: 

1. The contractor and/or his maintenance personnel mus~t; each 

possess an FCC First or Second Class Radio Telephone Lioense~ 

2. A provision for immediate repair of base station 

equipment and a maximum :repair time of 24 hours on other equip­

ment, 

3. Periodic maintenanoe 'bests as Gpeoified in Section 5.3. These 

must at lea~t comply with annual maintenance tests required by 

the FCC, 

4. Statement of charges on an hourly or monthly basis and a list of 

the equipment 'co be maintained and teste/l, 

5. A statement that all equipment will be loaintained in an operational 

cor.'dition whioh is in oomplianoe with the manufacturer's speoifi­

cations., 

6. A reqllirement for a specified amount of liability insurance if 

ccmsidered necessary by legal counsel, 

.... 179 -
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7. A requirement for bonding for damages if oonsidered necessary 

'by legal counsel, 

8. Requirements for tes·t equipment calibration as specified in 

Sectiqn 5.6, 
9. Repairs pel'formed must be substantiated by a trouble report received 

from the Comm Center Director. 

5.2 MAINTENANCE PERIOD AND RECORDS 

The recommended maintenance schedule periods that should be observed for 

the several types of equipment are as fQllows: 

1. Base or remote base station equipment - every six (6) 

2. Mobile equipment - every six (6) months in the vehicle and full 

bench test whenever the unit is 'transferred from one vehicle 

to another or maintained for other reasons, 

3. Portable equipment - every six (6) months, 

4. Base or remote' base station emergency power generator operation 

at full load - once per week (an agency responsibility). 

A maintenance log for each piece of equipment listed in the contract should 

be maintained by the performing service organization. This log should record 

all repairs,adjustments and/or measurements made on that particular equip­

ment with the date and signature of the individual performing them. 

Every law enforcement agency should have a communications equipment trouqle 

report form with whioh Q,ll officer or dispatcher details a problem to initiate 

remedial action. 
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5.3 MAINTENANCE TESTS 

The following maintenance tests should be performed as. provided in ·the 

contract on the several types of equipment per applicable EIA specifica­

tions and the manufacturer's specification limits: 

1. Transmitter (s) 

a. Power output * 
b. Standing wave ratio 

c. Output frequency * 
d., Tuning adjustment of the several tuned circuits 

e. Deviation due to standard audio frequency (e.g. 1000 Hz) at 

fixed amplitude. 

f. Peak deviation due to voice modulation (+ 5 kHz peak) * 
g. Deviation due to CTCS tone modulation (if used) * 
i. Spurious frequenoies only when trouble is reported ,-{hich indi­

cates the necessity of these "tests t 

?~ Receiver (s) 

a. Sensitivity - SINAn/l2 dB 

b. Squelchsensitivity 

c. I.F. passband selectivity and alignment 

d. Tuning adjustment of the several tuned circuits 

e. Audio output with standard resistive load 

f. Frequency of operation 

g. CTaS opera,t ion (if used) 

h. Spurious frequencies only when trouble is reported which 

indicates the necessity of these tests, 

3. Duplexers and Filters 

a. Signal rejection du.ring simultaneouE? transmission or 

reception (part of system operational tests) 

b. Tuning H· 

* Measurements required at least annually on all transmitters with a power input 
to the final amplifier greater than 3 watts. 'FCC Rules and Regulations, Part' 
89.115. 
Not required unless spurious or intermodulation products are reported or in­
sertion loss is large. 
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c. Insertion loss 

d. Conneotors, 

4. Control CircuHs 

a. All function properly 

b. Operation and distortion of compression amplifiers and.. 

expanders (to be checked only if performance is impaired); 

5. Batteries - Personal Portable 

a. Battery condition test discharge and recharge when duty 

cycle is reported as less than the nominal specified 

b. Battery charger operation. 

5.4 MAINTENANCE - SPECIAL 

Inspection and maintenance of the 'following items are not usually covered 

by the preventive maintenance contract. 

1. Emergency Generator 

Checking the operation of this unit once a week is normally an 

agency responsibility. 

a. Starting 

b. Output voltage 

c. Output pOvler 

c. Frequency of output voltage 

2. Visual Inspection of Antennas, Towers and Transmission Lines 

A separate contract is usually issued to a tower company for 

this inspection which should be accomplished annually. If the 

tower has lights, it is the duty-operator's responsibility as per 

FCC Rules and Regulations, to determine that the lights have 

been turned on. Immediate replacement of burned out tower lights 

must be provided by the agency. 

Such an inspection contract should fnolud.e: 
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a. Visual inspection .of antenna (with field glasses for 

broken or misshapen elements, vertical alignment, etc. ) 

b. Visual inspection of antenna (Glose inspection, climb tower, 

etc. performed if system performance is poor and all other 

equipment performance has beeh thoroughly checked). 

c. Visual inspection of general condition of tower, ~s and 

. anchors, and to\'ler section holds and fasteners. 

d. Visual inspection of transmission lines (s), jaokets, olamps, 

and oonnectors. 

5.5 MAINTENANCE EQUIPMENT 

1. Test Equipment Required: 

a. RF wat'bmeter y forward and reflected pO\,ler 

b. Deviation meter 

c. Frequency meter qr counter 

d. FM signal generator with individually settable frequency 

digits and a variable attenuator adjustable down to 0.1 

microvolts 

e. High-impedanoe voltmeter 

f. Multimeter 

g. R. F. voltmeter 

h. Benoh power supplies (must be a type which is approved by 

the radio equipment manufacturer), 

2. Other Maintenance Tools: 

a. Electronic technical hand tools 

b; Solder sucker 

c. 30 watt (maximum) solder iron with small replaceable tips 

d. 5 minute Epoxy. 
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5.6 EQUIPMENT REPAIR (DOWNTIME) 

Maintenan.ce contracts should specif'lJ immediate repair of base station equip­

ment and a maximum repair time of 24 hours for the otherequipment. This 

means that the contractor's repair facilities must maintain a spare parts 

stock consistent with the types and quantities of equipment which must be 

serviced. 

5, 7 CALIBRATION OF TEST EQUIPMENT 

Every maintenance contract should specif,y that the test equipment used by 

the contractox must be calibrated and checked against an independently 

calibrated standard at least once a year. An exception is that the fre­

quency standard or calibration of the frequency measurillg iustr'..4'11enimust 

'be calibrated against WliV at least every six (6) months. 
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6.0 COMMUliICATIONS OPERATING PROCEDURES 

This section is responsive to Task 19 of the Scope of Hork. 

The operation of a Public Safety Communicat.ions System requires that the Corom 

Center dispatchers maintain system discipline by following specified function­

al operational procedures. A list of recommended procedures is given 

below. This list should ~ be considered complete or all inclusive, since 

each operational system may find it desireable to add or delete items for 

use in their operations. 

1. Radio Voice Circuits (General): 

a. Observe all applicable FCC Rules and Regulations, Parts 89.151-

89.179 and 89.303- 89.305 

b. Use standard signals (as specified by the agency) 

1. APeo 10=signals (latest version) 

2. Phonetic alphabet (Reference 1.8) 

3. Special codes (coordinate state-wide usage via APCO 'llr Advisory 

Committee) 

4. Time of day state-wide (Reference 18) 

5. Standardized law enforcement abbreviations (Reference 18) 

c. Use standard terminology and phrasing. (Reference 18) 

d. Give information in a standard or specified format, e.g. descrip­

tion of person (Reference 18) or vehicle (CYMBAL), (Golor, year, 

make, body, a,nd license). 

e. At a base station, use the proper:'and correct voice commUl'l;ication 

f. 

g. 
h. 

i. 

j. 

t~9hniques for that location. (Reference 18, Section A 3.0) ,', 

In a mobile unit use the proper and correct voioe communications 

techniqu~s for that situation (Referenoe 19, Section B 3.0) 

In relaying a message, repeat wording ~xactly as received 

Use speech scramblers on a non-routine basis and only when seourity 

is required on a short term basis 

Answer all calls 'l'li thin 15 seconds 

Speak clearly and distinctly and do not slur wordE: 
-

Ii 

k. Record aotions and time stamp data card l ..1 
1. Keep an up-to-date record of the status and location of the several /I 

/1 

II 
officers': using mobile vehicle or portable uni 1;S and follow up inquiry I' 
in reasonabl~ time on out-of-service vehicles especially in oom-j 

j 
II 
II 
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promising situations. 

m. At regular intervals, weekly or monthly, record in the Comm Center 

log the number of transmissions and total channel ocoupancy time 

as indicated by the console counters, 

Radio Voice Cirouits (Specific Channels) : 

a. Operational Chromel - F-1 High-Band or Low-Band 

The radio frequency and subaudible tone code (CTCS) for this channel 

varies from region to region (See Volume I, Section 1.3 and Table .2-1). 

This channel is used for routine administrative, dispatch and operations; 

base-to-mobile, mobile-to-base, and mobile-to-mobile communications. The 

Operations Channel will be routinely selected on the mobile radio con­

trol head (a signal on the Tactical Ch~~el is automatically sensed 

irrespective of which of the other three (3) channels is selected~. 

The use of all ItlO-signals ll and other operational codes is permitted on 

this channel, 

b. Information Channel - F-2 

The radio frequency and the'sub-audible tone code (CTeS) used for this 

channel varies from region to region (See Volume 1 Section 1.3 and Table 

2-1). 

Under normal or ordinar,y conditions this channel will be used within a 

given region for communications from base~to-mobile and mobile-te-base 

related to: 

1. Vehicle registration 

2. Vehicle license plate checks 

3. stolen vehicles 

4. Wanted persons 

5. Warrants 
-

6. Any request whioh requires obtaining infonnation from a micro-

'film or computer based data a,ystem. 

7. stolen prqperty (serial numbered) 
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Digital data transmissions will use this channel when county or non-

UHF citi~s employ such data systems. Data and voice may be interspel'sed 

with the usual care at point of dispatch. 

In the mobile, this channel 'vlill be selected only when a oall is trans­

mitted or when a call is expected. 

One way seleotive calling of special squad members via tone or voice mes­

sages will use this channel~ 

The use of all "'IO-signals" and other operational codes is recommended 

for this channel, 

c. Wide-Area Channel - F-3 

The radio frequency and sub-audible tone code (CTCS) used for this 

channel varies from region ,to region (See Volume I, Section 1.3 and 

Table 2-1). 

The basic operation of this chahnel is a repeater function, i.e. the 

information received on one frequency is re-broadcast on a different 

frequency. 

This channel is used for long-range mobile-to-mobile (either intra­

agency or inter-agency) communications or local agency mobile-to-IHPR 

when authorized by the local Comm Center. It must not be used for short­

range mobile-to-mobile communications (See Operational Channel) because 

of the large number of mobiles po'centially ~quiring service within a 

region. In the mobile "hhe \llde-Area Channel will be selected only when 

a call is transmitted or when a call is expected. 

Communications on this channel will primarily involve non-€mergency 

coordination of activities between agency or cooperating agency mobiles. 

It is recommended that cooperative rules and procedures be established 

for state~~ide use by Communications Advisory Committee aotiQn oompatible 

vIi th IHPR and local agency ,usage. 

,. 
d. 'Iowa Tactical Channel - F-4 (National MUtual Aid ~requency 155.475 
MHz, no sub-audible tone code, eTGS). 
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The use of this channel must be carefully regulated by Advisory Oom­

mittee action with Public Safety approval and limited to communications 

as follows: 

The state-wide common emergency frequency shall be used pt,imarily 

for emergency communications between police agencies, and in coopera­

tion with ambulances. For the purposes of this rule, the term "emer­

gency" means a set of circurristances resulting from natural distl-ster, 

accident, civil disorder, national emergency, or criminal acthrity 

which requires coordination and cooperation between various police 

agencies to protect lives or property. Routine inter-agency exchanges 

of infonnation and communications regarding activity where life or pro­

perty are not immediately endangered are not emergency communications 

for purposes of this rule. The common emergency channel m~ be used 

ona secondary basis to provide communications to any itinerant police 

vehicle or ambulance when said vehicle is beyond communication range 

of its base station and when no other communication medium is readily 

available. This secondary use shall not c"ause harmful interference to 

the primary use of the channel. 

It is recommended that the use of "10 signals" on this channel be limited 

to 10-4, 10-30, 10-"33, and 10-78 (with appropriate code modifier or 

verbal description.), 

3. Telephone Circuits 

a. Answer all emergency request calls within 15 seconds (before the 

b. 

c. 

d. 

e. 

f. 
g. 

h. 

third ring) 

Speak clearly and distinotly and do not slur words. 

Request the data needed to respond to the indicated- type-·of emergency. 

Enter data on a standard form provided. 

Time stamp data card when request infonnation has been completed. 

Transfer data card to radio console if neparate from telephone console. 

-
log the number of emergency requests received and the number requirlng 

more than 15 seconds response time, 
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4. Teleprinter Circuit 

The Oomm Center telep~inter(s) may be connected to one or more law enforce­

ment communication or oomputer networks, i.e., TRACIS, LETS, LENCIR, 

NCIC, etc. When' operating the teleprinter in one of these networks: 

a. Use the address procedure required. 

b. Wait for the correspondent or the system computer to answer. 

c. Use the mes~lage format required for that network. 

d. If the message ;is more than two or three lines ,use pre-punched tape 

and the tape reader to transmit the message. 

e. Do not allow the teleprinter to idle on the cirauit while obtaining 

information from another source, 

5. P~~sical Operations 

a. Do not leave the Comm Center unattended. 

b. Do not allow entr,y to unauthorized individuals. 

c. Require idenfication of all individuals requesting entr,y to the 

Comm Center. 

d.. Transfer incoming or outgoing data recorded on paper (teleprinter, 

reports, etc.) through a "report slot" to personnel not authorized 

to enter the Comm Center. 
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7.0 SYSTEM MANAGEMENT 

This seotion is responsive to the genera,l requiremen:f; as stated in Seotion 2.2.8. 

It is intended that the provisions of this seotion indioate the manner in whioh 

the communioations system management should be organized, polioies whioh should 

be developed and the personnel seleotion gui~elines , personnel job desorip­

tions and job speoifioations cmd training guidelines whioh are neoessary I to 

establish oonsistent personnel management prooedures. 

Reference information was gathered at the program outset, cons1isting of Iowa 

merit job desoriptions of the various departmsnts' oommunioations personnel. 

These did not provide a consistent treatment or the speoifio job desorip-

'tions for Comm Center personnel at the looal level. A oonsistent treat­

ment of job specifioations, desoriptions, and personnel seleotion guide­

lines was needed based upon a professional development by oonsultants ex­

perienoed in this work. 

Aooordingly, Spectra Associates approached Batten, Batten, Hudson and Swab 

of Des Moines, who are internationally recognized for their management 

consultation, personnel seleotion, and personnel motivation training. It 

was quiokly reoognized that a team effort was desirable in developing the 

required material. A suboontract was issued to BBH and S to aohieve this 

end. 

Results of this eff~rt in the following paragraphs provide management, 

training, and personnel seleotion guidelines beyond anything known to 

exist in law enforcement Communioations Center management. It is believed 

their usage will promote an extensive inorease in the effioiency and quality 

of performa...'1oe in Comm Center operation oonsistent with the upgrade in 

s.ystem hardware operations. 
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7.1 COf,m CENTER GOVERNING BOARD 

~1anagement of a county-wide or a multi-county law enforcement Comm Center 

is important td ensure that center operations policies are e~tablished and 

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 requires a Communications Govern­

ing Board to provide an effective management method which can provide a pro­

fessionally integrated dispatch operation. The Board is responsible to all law 

enforcement and public safety using agencies. These agencies vest their res­

ponsibility to this Board for oommunication of complaint response and dispatch 

control to their officers. Development of this Governing Board is consistent 
I! 

with and conforms to 10,\,10. Code, Chapter 28E and specifically!28E.4, 28E.5 and 28E.6. 

It is recommended that: 

1. A Commm1ications Governing Board of approximately eleven (11) 

members should be established as soon as it is d.etermined that 

this plan will be implemented. The agreement of organization 

shall be drawn to include specifications as indioated in Iowa 

Code 28E.5, 

The election or appointment of Board members should assure repre­

sentation of all user agencies or groups of agenoies from within 

the county or from a group of counties (region). 

(See the suggested agehlJy representation lists). lEach represented 

agency shall take approval action and authorize thei~r participation 

in accordance "dth Iowa Code 28E 4. ;1 

An agency representative member should be appointed'\bY the agency 

mana~ment on the basiS of his knowledge and experiertcE! in law 

enforcemen't communications and may be an individual now repsonsi­

ble for. the present agency communicat ions supervision and opera­

tions functions. 
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Suitable representation rlould be gained for each county or' region board when 

each of the following agencies or groups 6f agencies appointed\a representative: 

\ "\ 
County Sheriff \~ v>~~. 
County Seat and Major Community Police Departments 

County Civil Defense Director 

County Seat Fire Department (ex officio) 
Other public Safety Agencies (ex officio) 

Responsibilities of the Communications Governing Boards include at least 
, 

the following areas of activity: 

1 • 

2. 

6. 

Determine the facility in which the Comm Centel.' will locate 

to provide adequate space, working conditions and pr~sical 

securi"by, 

Determine the degree of participation desired by all cooperat­

ing agencies, 

Prepare or contract preparation of the specific requirements 

for the county~ide communications s,ystem: 

a) Radio base station elements, 

b) Telephone, bo·!;h emergency request, inter-agency (outgoing/ 

incoming) and administration, 

c) Mobile and portable radio units, 

d) Data system (TRACIS, LETS, county information s,ystem,etc.)~ 

Select either a suitable antenna tower site or determin.e the suit­

ability of the present tower and site, 

a) Prepare the system implementation grant for the county law 

enforcement communications s,ystem, 

b) Provide purchasing policies and oversee procurement for the 

communications system after approval has been granted by 

funding authorities, 

a) Provide the impetus ·for preparation of applications for the 

official APCO frequency coordination and FCC license changes, 

b) Provide assurance that FCC license renewals are current for 

each associated facility, 

Develop policies for center operations, funding and maintenance 

cost proration to the user agencies,.. 
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8. Use guidelines for seleotion, conduot intervie,,!s, evalt1.ate and' 

employ a Communicatiol'),s Cent.er Direotor. 

9. Develop polioies for dispatoh procedures, reoords develop­

ment/usage: 

a) Message priorities, all a@9ncies, 

b) Network disoipline, 

0) Use of procedural oodes, 

d) 

e) 

f) 

g) 

h) 

Message security devices, 

Log keeping 

Record retention, 

Reports to individual agenoies, 

Evaluation of emergency response time, dispatch action 

~sponse time and other performanoe evaluation, 

10. Utilize dispatcher job descriptions, selection and evaluation 

guidelines and assure the Comm Center Director is following 

those in developing and maintaining a capable dispatcher staff. 

This volume oontains a set of recommended guidelines for thesQ, 

11. Develop a polioy for training of all d.ispatchers and officers 

in the dispatoh procedures and network disoipline. Volume II 

has in it a list of training gUidelines. 

12. Develop system maintenanoe policies and performan'ce evaluation 

for assuring equipment reliability. This can be via hl-house 

maintenanoe or contraot maintenance technicians, 

13. Maintain a planning function for development of the oounty sys.tem 

implementation at a functional level which meets the growing 

requireme~ts of the cOllimUnities and agencies served by the center. 

14. Maintain a vlOrking relationship to the state CI:>mm1inications Law 

Enforcement Advisory Committee. 

The Gover~ing :Board of each Comm Center must hire a dire<::tor for their 
\ 

center,. ~.'\ob speoifications and descriptions for the director posi"hion 
I . 
,I ~ / 

and that of center personnel are provided in S~ction 7.3 of this report. 
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7.2 COMMUNICATIONS OENTER .ORGANIZATION 'j \ .f 

The proposed organization for Oomm Center operations utilizes a Governing 

Board, a Oorom Center ~rector, shift communications supervisors, and dis­

pa'~chers/operators to provide user agency control. The relationship of these 

or8~izations and individuals is shown in Figure 7-1. The size of the center 

~nd the geographical area involved, along with the total responsibility, will 

determine the need for and practicality of having three or more orgrulizational 

levels. 

In smaller Communications Centers budgetary limitations coupled with the 

lesser demand for sophisticated personnel staffing may eliminate the super­

visory level between the Center Director and the operators. 

Civilian communioations O,perators should have immediate aocess to a uniformed 

law officer with adequate 'authori tyin those emergency situations when there 

is a need for aid and assistance. SOTr,e law enforcement departmentEl may not 

ponsider it necessary to have a uniformed shift sergeant at the CommUllica­

tions Center at all times .• 

Communications Center operations should be carried out on a twenty-four hour 

basis consisting of three (3) shifts of basically eight (8) hours each. The 

~hift changes should avoid peak traffic load periods. Consequently, a much 

smoother carr,y-over and exchange of information can be made between depart­

ing and entering personnel. 

Center operations m~ be established on either a rotating shift or permanent 

shift basis. Some law enforcement organizations now prefer the permanent or 

fixed-shift system because of the reduction in physioal and emotional frusl;l.'a­

tions experienced by personnel in being required to periodically change their 

entire living pattern produced by the rotating shift operations. Not only 

does the preparation of rotating shift working schedules become frustrating, 

but individuals must frequently and continually adjust their daily living 

patterns to oonform with the ensuing \vor1cing schedule. 
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Figure 7-1 COMMUNICATIONS SYSTEM ORGANIZATIONAL CHART 

o OMMUNIOATIONS 
SUPERVISOR 

SHIFT 1 

TELEPHONE RADIO 
OPERATOR _ DISPATCH 

USER AGENCY 
SHIFT 

COMMANDER 

COUNTY AND 
lI'1UNICIPAL USER 

AGENCIES 

I 
COlllMUNICATIONS 

SYSTEI<1 
GOVERNING BRD. 

I 
I 

COMMUNICATIONS 
CENTER 

DIRECTOR 

COMMUNICATIONS 
'SUPERVISOR 

SHIFT 2 

---11. . 
TELEPHONE -==--' 
OPERATOR: D~~~GH I 

1 

USER AGENCY 
SHIFT 

COMMANDEFt 

_. 195 -

" 

COMMUNICATIONS 
SUPERVISOR 

SHIFr 3 

TELEPHONE RADIO 
OPERATOR DISPATCH 

USER AGENCY 
SHIRr 

COMMANDER 
.. ', 

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

if :1 



-, , 

It is recommended that shift personnel be assigned on the basis of a fixed 

shift unless Comm Center management and personnel agree that the rotating 

shift is desirable. 

Communications Center operating policies, procedures, practices, guidelines, 

etc. should be assembled in an orderly fashion and made a matter of record 

through appropriate dooumentation. Operating manuals, organization charts, 

:iob descriptions and other related management and supervisory aids and tools 

f3hould also be available at all Comm Centers for reference of supervisors 

and personnel. 

1.3 PERSONNEL JOB SPECIFICATIONS, DESCRIPTION AND SELECTION 

The need for highly capable and experj,enced communications operator per­

sonnel takes precedence over their law-enforcement experience and capability. 

~here is a preference for the professional communications person who is high 

capable and experienced, but may be lacking experience in pol ice work or relat 

law enforcement, as compared with the person with law enforcement experience 

having on:]..y mediocre experience and capability as a communications operator. 

The future professionalism and high standards of excellence and effective­

ness of the communications system operation depends upon its personnel as 

well as its hardware and equipment. This high degree of professionalism 

will be dependent upon individual loyalty, dedication, initiative, a sense 

of responsibility, and such objective qualities as the ability to accurately 

spell and type, write legibly, to accurately utilize basic arithmetic and ma~ 

tain personal cleanliness and grooming. 

The professional operator is a highly capable person who possesses excellent 

physical, emotional and mental health. Effective function requires a high 

level of stability in all three areas and performance asa communications 

operator is largely determined on that basis. The operator who loses control 

of his emotions while on the air immediately loses his effectiveness and his 

rapport with mobile unit operators. Center operators who are the most effect 

in providing communications have an understanding of the officers' operating 

- 196 -



• ~I 

i 

i 
j 

i 

.H 
'II· 

'!; 
,(l 
.L 

• I 

conditions, problems and desires and on occasion spend some of their off-duty 

time riding with an officer. This further enables individuals to become 

better acquainted .and to exchange information co'ncerning each pers0:t;L's job, 

its requirements, peculiarities and challenges. 

A definite need exists for more intensive and thorough training of Comm 

Center personnel, particularly operators. Many operators p;resently reoeive 

virtually no training, some perhaps two hours at the most. The proposed 

civilian radio operators curriculum developed by the Iowa Law Enforcement 

Academy in conjunction with the Iowa Department of Public Safety is an initial 

effort to cope with the existing training. needs. Reference 20. Section 7.4 
provides a listing of desired areas of training for further conl?ideration. 

When implemented, this program will consititute a signifioant and needed 

step forward. A s·tate-wide training program available to local Comm Center 

communications personnel is planned for the coming fiscal year. The employ-. 

ment of communi oat ions operators should be oontingent upon their ability to 

suocessfully complete this course or its equivalent. Eventually, certifica­

tion of successful graduation will become a mark of the professional stature 

of the communicator • 

7.3.1 COMMUNICATIONS CENTER OPEMTIONS - GENERAL 

Staffing Goal 

Staffing of the Corrun Center should be carried out with vision and object'ivity • 

It should be a planned process involving present needs ~d objectives as well 

as long-range mission and gdals. 

A Comm Center may be equipped with the ver,r latest and most- sophisticated 

communications hardware and electronics, but if the quality and professional 

capability of the personnel who operate the equipment is sub-standard, the 

entire Cpmm Center operation will be sub-standard. 

The staffing policy of the Comm Center Governing Board should be the recruit­

ment and selection of highly qualified and capable professional communications 

personnel. Each Comm Center Director should be carefully selected. The effec­

tiveness of the total operation for which he is responsible will largely depend 

upon the personnel selected for the organization. He should, the re fare , pl~ an 

important role in the total recruitment and selection function of operators. 
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Recruiting and Selection Guid~lines 

The Comm Center personnel recruiting objective should be to acquire candi­

dates who are most likely to fit in with the high standards of operational 

quality, effectiveness and professionalism established by the Governing 

Board. 

Candidates should be able to pass preliminar,y job-related aptitude tests 

designed to determine their qualifications for the type of position they 

are expected to fill. Successfull completion of a certified training course 

is suggested as a later prerequisite for employment. 

The candidate should also be in excellent physical condition as attested 

to by his personal physician. In addition, the candidate should be willing 

to undergo a comprehensive physical examination prior to hiring which must 

include an audiogram (test for hearing). The physical examination should be 

at least comparable to that required by the FAA for a Private Pilot License. 

A comprehensive interview should be given each candidate, preferably by at 

least two interviewers. The combined evaluations will generally provide 

somewhat more objective results than if the intel~iew is conducted by only 

one person. 

An objective and meaningful interview and evaluation should encompass such 

things as: (Descriptives may be checked accordingly) 

A. AEEearance 

1. Immaculate 

2. Neat 

3. Disheveled 

4. Unclean 

B. Intelligibility ~ 

Diction 

1. Defects or distraction in voice 

2. Chooses words precisely 

3. Pronounces words correctly 

4. Slurs speech 
5. Speaks clearly 

- 198 -

5. Unshaven 

6 •. Slovenly 

7. other (Spe cify) 
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6. Lisps or stammers 

7. Hard to understand 

8. other (specify) 

Fluency 

9. Vocabular,y adequate 

10. Sentence struoture clear 

11. Uses words correctly 

12. Questionable use of slang or colloquialisms 

c. 

13. Pronounces words correctly 

lAo PronOUI"lce s words too rapidly 

15. other (specify) 

Understanding 

16. Makes him/herself understood orally 

17. Understands others readily 

18. Listens to what others say 

19. Comments (specify) 

Attitude (note as applicable) ... 
1. Enthusiastio 

2. Friendly 

3. Quiet 

4. Talkative 

5· Discourteous 

D. Stability (yes or no as applicable) .-
1. Gets upset easily 

2. Seems highly nervous 

3. Looses self-control readily 

4. Appears self-possessed 

:,,5. . Reaot s strongly when disagreed with 

6. Relaxed. 

7. Tense 

6. Argumen;:tative 

7. Confi~ent 

8 • Conf~:se d 

9. Othe,r (specifY) 

E. Perception and Vitality (yes 'or no as. applicable) 

1. Slow to underS.tand questions 

2. Lets his/her attention wander 

3. Is objective 

4. Disp.la.ys sound judgement. 
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dispatcher and supervisor, he must be able as the Center Director, to think, 

act and function as a manager. He must be able to see and comprehend the 

broad picture. He must be able to effectively lead and direct others as 

together they supply their operational portion of the total pioture. 

When a oandidate being considered for the position of Center Director comel3 

from within the area being served by the Comm Center, the selection pro- . 

cess m~ be facilitated somewhat, in that the candidate~s personal histor,y 

and past performance record is better known. However, he must be able to 

meet and comply with all of th~ qualification requirements as set forth in 

the Position Specification and Description for Center Director. 

If the candidate is being brought into the Center from outside the geographi­

cal area served by the Center he 'will likely be an unkncMn and should, there­

fore, be screened thorough~ concerning personal and professional background, 

experience, training and performance. The Comm Center Director Position 

Specification follows this material. 

B. POSITION SPECIFICATIQ.1i 

Position Title: Communications Center Director 

Reports To: Governin.g Board 

General Function: The Communications Center Director develops and implements 

plans, directs and coordinates Communi,~ations Center operations, and performs 
I 

related functions involving administrative, technioal and inter-agency re-

lationships. He carries out operational policy as established by the Governing 

Board. 

Responsibilities: 

The Communications Center Director is responsible for: 

,( 1) Effective direction a'nd supervision of the Comm Center operations involving 

all assigned human and technical resources. 

(2) Effective integration of all resources and capabilities with those of 

other age,mcies and cooperation with.. such agenoies to create a ~reater 

degree ot excellence in overall law enforcement and public safetY~------.-___ ._ 
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5- Slow to' respond to questions 

6. Appears alert and energetic 

F. Motivation and Interest (;ve~ or no as applicable) 

1. Expresses a positive V'ocational commitment in radio, telephone and 

data communications 

2. Reasons for desiring this type of vi)cation are sound 

3. Expresses desire for a career- that is consistent ti;i..th the needs of 

public safety and law enforcement communications. 

4. Seems interested in doing a job well 

5. Easily discouraged 

6. Comments on any other observations considered significant_ 

An appraisal of the candidate should be based upon a very thorough evaluation 

of each of the foregoing criteria weighed on the basis of CIne of the following: 

1. Exee llen t 4. Below ave:rage 

2. Above average 5. Unaccepta"ble 

3. Average 

If the final appraisal score averages "unacceptable" or "1)elow average", the 

reasons for this evaluation should be listed in sufficient detail to beoome 

a justifiable matter of record. 

7.3.2 CENTER DIRECTOR 

A. sELECTION 

In building an organization it is generally more advan~jageous to select from 

within that organization when filling vacancies. If a;tter all available 

personnel are considered carefully and their qualific~hons evaluated as 

oi:~jectively as possible/i, it is decided that no one qu~.te. meets the require­

't/it:m:ts, a person to fill the position must be acquired/from outside the organi-

zation. 

The Cen"~er Director must be a well-qualified person jLn several ways. Although 

having perhaps progressed along the operations route> asa teclulician, operator, 
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(3) Dynamic growth, development and functioning of an efficient Center 

operation in accordance with sound mana~ment and human relations prin­

ciples. 

(4) Operational excellence in complying with rold carr,ying out organizational 

policy and requirements as established by the Governing Board. 

(5) Administrative excellence in developing and implementing center operating 

policy, procedures and requirements and :r:equiring compliance therewith. 

Background: 

The Communications Center Director: 

(1) 

( 2) 

(3) 

Must have had extensive experience in law enforcement and public safety 

operations. 

Should have a comprehensive background of operational experience and 

knowled~ i.u lal'l enforcement and public safety communications. 

Must have practical knowledge, experience and capability involving the 

supervision of people. 

Should be a graduate of an aocredited high school and have two (2) years 

of technical schooling in electronics and communications technology, or 

possess the equivalent of such background. 

(5) Should have a sound professional background consisting of at least three 

(3) years experience as a radio operator, preferably in law enforce-

ment communication. 

(6) Should have a Second Class or higher FCC radio telephone license and a 

current, valid drivers' license. 

Personal Qualifications: 

(1) Good health, physical condition and emotional stability. No un­

corrected hearing or eyesight impairments. 

(2) General mC\turity 'co the degree that sound judgment concerning personal 

organ.ization, mana~ment of finances, and family and community relat,ions 

is exercised. 

en (IlIl}!l 1.111 ,'/1111\11.' Ilv lllir Ill1d o!.oml.Llnunu ]labHo, noat appearing, personable 

lln(l ponooorJine oignificant leadership quali'Hes. 

(4) Good command of the English language from the standpoint of speaking voice, 

diction and self-expression. 

\ 
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(5) High degree of insight, imagination and originality and the ability to " 

effectively comprehend, assess, coordinate and direct. 

(6)' 1Ylus1; 1)e able to sustain and successfully pass a comprehensive and thcr­

ough personal background investigation. 

Salary Information: (As appropriate in tlle establislunent of fair and equit­

able employment practices for this level of responsibility and competence.) 

C • POSITION DESCRIPrION 

Po sit ion Summary 

The Comm Center Director develops and implements plans ,directs and coordi­

nates Comm' Center operations and performs related functions involving ad­

ministrative, technical and inter-agency relationships. The Comnr Center. 

Director performs under the diredion of the Governing 'Board_of the area 

in which 'the Comm Center operates. 

Principle Duties and Responsibili~ 

Insures that the established policy of the Governing 'Board cGncerning the 

Comm Center is professionally and effectively carried out through skill­

ful human and technical resources management. 

Cooperates with the Governing 'Board and the Purchasing Director in acquiring 

'new eq:uipment and service s. 

Administers the expendi'bure of funds allocated through budgeting provisions. 

Develops operational status reports for the Governing Board. and interacts 

with agencies served by the Gomm Center. 

EstalJlishes emergency and disaster mode communications procedure for effectively 

utilizing human and technical equipment resources. 

Prepares specifications and assists with the planning for purchase of new 

equipment and the development of ,new oenter capabilities. 

Integrates his Center's resource oapability with the Civil Defense COmniuni­

c:at:lons Plan for the area in which his Uenter operate 8. 

Dev'elops and utilizes meaningful procedures for testing the performance of 

radio equipment. 
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Responsible for the effective selection of Gomm Genter personnel 

Responsible for the effective direction, supervision .and general guidance 

ofCornm Center personnel in performing their assigned duties. 

Responsible for preparing the Comm Center budget and presenting the 

budget to the Governing Board. 

Responsible for the relevant and meaningful training development of all 

assigned personnel. 

Responsible for installation and maintenance of all communications and 

eleotronic equipment and for maintaining an accurate equipment inventor,y. 

Resp·onsible for maintaining required Federal Communications Commission fre 

quency measurements and related recfirds, license renewals· and other relate' 

F. C. G. re cords. 

Responsible for promoting a positive cooperative relationship between cente 

personnel and the agency command and officer personnel served by the center. 

Responsible for providing training and period.ic instruction to agency per­

sonnel for the purpose of enhancing the effective communications between 

the Center and cooperating agencies. 

E-ducation" E;:rperience and Professional Require~nts 
Minimum: Graduation from an accredited high school or general education 

development curriculum and two (2) years of teclmical schooling in electronics 

and communioations teclmology. 

Minirrrum: Three (3) years of administrative experience in communications in 

a major city, county or commercial radio facility, preferably in law enforce­

ment communications. 

Optional: Three (3) years, in addition to the above, of experience as a radio 

operator in a major city, county or commercial radio facility, preferably in 

law enforcement communications. lIe may be a uniformed officer. 

~wledge, Ability and Sleill 

Must have a thorough knowledge of Federal Communications Commission Rules 
-

and Regulations and two-w~ communications equipment operation and main-

tenance. 

Ability to effectively plan, direct and coordinate all of the administrath 

and technical func·bions of the Comm Center. 
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Ability to effectively and meaningfully express ?~eas, plans~ policies, 

and procedures both orally and in writing. 
,-

Ability to skillfully operate and utilize el/HJ1j:tonic equipment. 

Ability to deal tactfully, courteously and (l1,,-illfully with the human rela-

tions and other problems \'Thich arise involving center personnel, agency law 

enforcement personnel and their commanders, and the general public in a 

knowledgeable and effective manner. 

Results Expectec. 
Effective administration of the total Oorom Center operation so that it will 

provide accurate, timely,efficient and professional law enforcement and public 

safety corrmronications and inter-service cooperation at all times. 

The Comm Center Director should feel concenl and responsibility for the con­

tinuing effectiveness of his Center personnel by insuring their continuing 

training and progress through appropriate aids and assistance both internal 

and external. He must a.lso remain cognizant of the on-going need for hi-s 

own personal growth and development. 

In addition to the necessary technical and job-related communications know­

lege, information, and awareness improvement oontinually required of him, the 

Center Direotor should annually attend developmental programs involving 

personal and human relationships development and personnel management •. 

7.3.3 CONMUNICATIONS SUPERVISOR 

A. SELECTJ.f)N 
;.;,;...~;...;...---

The Communications Supervisor should be a well qualified person technioally 

from the standpoint of communications equipment operations and maintenance and 

he must also be able to vlOrk with and supervise others effeotively. His ability 

to provide the quaE ty leadershi,p and the stabilizing foroe needed to unif'y his 

people will largely determine how well his wQrk gr'oup consistently contri­

butes to the totalComm Center effort. 

- 205 -

\~ \/ -

j 



• 
'." 

1, 

• • ., 
'I 

The Communications Supervisor position should be filled from within the 

organization whenever practical •. When a qualified and well-liked person 

is selected to move into a posit jon of greater responsibility, the espirit­

de-corps of the organization is thereby enhanced. Personnel are made a.ware 

of the fact that the opportunity for personal growth and advancement does 

exist wi thin the organization and their turn coula come, should they: be 

interested in additional advancement and responsibility. 

The pc::rson fillii1g this position E3hould be able to work well with persons 

under his supervision and he must 41so be able to \'i'ork well with his superior. 

Regardless of whether the supervi8o~ is in uniform or a civilian, it is 
, . 

extremely important that effective and mea..11iniful working relationships be 

established within the Comm Center. In the larger nnmicipalities this posi­

tion of Communications Supervisor will, in some instances, be held by a 

uniformed officer such as the shift sergeant. At the state level, the posi­

tion might be held by a uniformed trooper when the Comm Center operations 

and the patrol post headquarters are centered in the same location. 

B. POSITION SPECIFICATION 

Position Title: 

Reports To: 

General Function: 

Communications Supervisor 

Communication Center Director 

The COrrmRD~ications Supervisor directs and coordinates 

the Comm. Center shift operations providing technical assistance and general 

supervision involving the effective functioning and maintenrulce of an estab­

lished Comm Center engaged in transmitting and receiving of public safety 

and law enforcement messages by means of radio-telephone, telephone and ~ele­

type • 

Responsibilities: 

The Communications Supervisor is responsible for: 

(1) Effective planning and scheduling of the Comm Center shift operations in 

fulfillment of the Center's established objectives and overall purpose. 

(2) Supervision of assigned personne]; in a manner which will effectively oon­

tribute to optimum u'cilization of all available human and technical 

resources • 
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(3) Insuring the effective cooperation of'the Center's resources with those of 

other agencie\3 and application of all Center capa.bilities in a ''lCliY e which will enhance law enforcement and public safety excellence. 

(4) General operating effic~ency and compliance with established Center 

operating policy, procedures, regulations and records-keeping require ... 

ments, 

'5) ~ , Contributing to the continued growth, development and functioning of 

an efficient Center operation through the utilization of sound manage­

ment and human relations principles. 

Background: 

The Communications Supervisor: 

(1) Must have had extensive experience in lavI enforce,ment or public safety 

operations. To have had experience in both areala would be a distinct 

advantage , 

(2) ShOUld have a comprehensive background of operational e~~erience and 

a working knowledge of law enforcement or publilc safety communications, 

preferably both, 

(3) Must have practical knowledge, experience and capabili~y involving the 

on-line supervision of people, 

(4) Should be a graduate of an accredited high school and have three (3) 

years of professional experience as a competent radio operator or the 

equivalent of education and experience, 

(5) Should have a Second Class or higher radio-telephone license as issued 

by the Federal Communications Commission. 

Personal Qualifications: 

(1) Good health, physical condition and emotional s·to.biliby. No unoQl'.l'ootocl 

hearing or eye sight impairment, 

(2) General maturity to the degree that sotmd judgment concerning per­

sonal organization, management. of finances. and family and community 

relations is exercised , 

(3) Good personal living and cleanliness ha.bits, neat appearing,. personable 

and possessing significant leadership qucilities, 

Above average command of the English language from the standpoint of 

self-expression, good handwriting, spelling, speaking voice and diotion, 
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(5) Insight, imagination, originality and the ability to accurately compre­

hend, assess, coordinate, and effectively direct, 

(6) Must be able to sustain and successfully pass a comprehensive and thor­

ough personal background security investigation. 

So.lary Information: (As appropriate in the establishment of faiX' and equi t­

able employment practices for this level of responsibility and competence 

2.:.-POSITlmr DESCRIPrION 

Position Summary 

The Communicati~ns Supervisor directs and coordinates the Comm Center shift 

operations providing technical assistance and general supervision involving 

the effective functioning and maintenance of an established Corom Center 

engaged in the transmitting and receiving of public safety and law enforce­

ment messages by means of radio-~elephone, telephone and Teletype. The 

Communications Supervisor performs under the general direction of the Corom 

Center Director. 

Principle ~t~ and ~esponsibilit~ 
Plans and schedules the shift work of the communications operators so 

that it will effectively achieve the established objectives and purpose of 

the Communications Center. 

Supervises assigned personnel in a manner which will effectively contri­

bute to optimum utilization of all available teohnioal and huma;n resources. 

Provides guidanoe and oounsel to personnel in interpreting comrmmications 

polioy, procedures, codes and standards. 

Provides assistanoe in conduoting the personnel selection and plaoement 

prooess for the center. 

Assists with the personnel training and development prooess as appro­

priate and evaluates employee performance at periodio intervals. 

Participates in stuff conferenoes, seminars and training sessions. 

Maintains personnel work records, requisitions parts and supplies, and oon­

troIs unit expenditures. 

Responsible for maintaining an operations reoord ~stem including the center 

log for message and incident recording. 

• Responsible for general care and maintenance of Comm Center 8.rea. 
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Responsible for maintain~ng statistics concerning center operations and 

periodical~ summarizing the information into reports for the Center Director. 

Responsible for the general maintenance and repair of Corom Center trans­

mitting and receiving equipment. 

Education, E~erience and Professional Re~irements 

Minimum: Graduation from an accredited high school or general education 

development curriculum and three (3) years of experience as a radio opera­

tor in a city, county, state, commercial or industrial radio facility, and 

possession of a Second Class radio-telephone license; £! two (2) years of the 

required experience and possession of a First Class radio-telephone license 

as issued by the Federal Communications Commission; or an equivalent combina­

tion of education and experience. 

Special Requirements: Ability to pass a background security investigation 

to include fingerprinting. 

Knowledge; Ability and Skill 

Must have a thorough knowledge of Federal Communications"Commission 

Rules and Regulations. 

Nust have a thorough working knowledge of, two-way radio communication 

operations and. procedures. 

Must possess extensive knowledgebf communications equipment and techni­

cal maintenance techni~Les and procedures. 

Ability to effectively plan, direct and coordinate the required ad­

ministrative and technical functions occurring on any shift of the 

CommCenter operations. 

Ability to effective~ and meaningfully express thoughts, policies, 

and procedures, both orally and in writing. 

Ability to function rationally' and unemotionally when confrqnted with 

emergency situations. 

Ability to skillfully operate and utilize electronic equipm'imt. 

Abil i ty to deal skillfully, courteously and tactfully with the human 

relations situations and other problems 'which arise involving center 
If 

personnel, agency law enforcement and public safety pers~nnel and their 
h 

commanders, and the general public in a knowledgeable ruld effective 

manner. /1 
I' 
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Results E¢Pected 

Effective supervision of Comm Center shift personnel so that they will 

provide accurate, timely, efficient and professional law enforcement 

and public safety communications and inter-service cooperation on the 

sh.:!,ft operation for which responsible. 

In order to provide continuity in maintaining the desired standards of quality, 

effeotiveness and professionalism established by the Governing Boards, the 

ffilpervisor should successfully complete an equivalent of the Civilian Radio 

Operators School conducted by the Iowa Law Enforcement Academy as approved 

by the Iowa Department of Public Safety. 

The Carom Center Supervisor should, at least annually, attend a course of 

instruction involving personal and human relations development and personnel 

management. As a supervisor of others, the basic knowledge and understanding 

of how to work with people can enhance the effectiveness of the Comm Center 

Supervisor. 

7.3.4 COMMUNICATIONS OPERATOR 

A. SELECTION 

The Communications Operator should be thoroughly screened and carefully 

selected person highly skilled in his profession. His superior performance 

arises from devotion to duty and the determination to fulfill assigned 

responsibility. He must be selected on the basis of his acceptance of 

responsibility to fulfill the requirements of his position. This includes 

the prompt, accurate and courteous handling of communicat ions in a pro­

fessional manner restilting in the utmost assistance to lai'T enforcement and 

public safety agencies and personnel. His effectivenss will be in direct 

relation to his initiative and sense of responsibility. 

The Communications Operator position must be filled by a highly qualified 

person who, in extreme emergencies or ~isaster, when traffic multiplies due 

to additional perso~el an'd the requirements of inter-service coordination~ 
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when emotions run high and when success seems impossible, can bring order 

out of chaos by analyzing the message traffic he hears and suggesting the 

best utilization of the resources which he knows are available. 

The person selected to fill this position must be a calm, courteous and alert 

professional who knows the capabilities and limitations of the communications 

system that he is authorized to operate. He must be familiar with the, admin­

istrative organization, its resources and equipment, and assigned duties 

both regular and emergency. He must be knowledgeable with regard to law 

enforcement practices and organization and communications capabilities of 

cooperating agencies. He must also be able to determine which Federal Communi­

cations Commission Rules and Regulations are applicable. The Communications 

Operator Position Specification follows this material. 

B. POSITION SPECIFICATION 

Position Title: 

Reports To: 

General Function: 

Communications Operator* 

Communications Supervisor 

The Communications Operator transmits and receives 

public safety and law enforcement messages and monitors communications 

between safety and lay enforcement agencies and mobile units. Performs 

related duties and functions as appropriate. 

Responsibilities: 

The Communications Operator is responsible for: 

(1) Receiving and transmitting messages between the Comm Center and other 

state~ county, and municipal public safety and law enforcement authori­

ties or operations. 

(2) Monitoring public safety and law enforcement communications and relay­

ing messages to other centers or mobile units as appropriate. 

*The posi~ion of Communications Operator should be separated into three (3) 
separated and distinct levels (e.g. Comm Operator A, B, and C) according 
to experience and training, etc. 



(3) Effectively responding to the need for accur·a.te information and 

reporting in emergency situations and coordinating available human 

resourceef1:,ort and technical equipment as appropriate. 

Obtaining cOnfidential criminal and public safety informa·t~on and 

records f·rom the s·tate and national crime information system sources 

for appropriate dissemination and enters information into th~ system 

as necessary. 

(5) Compiling public safety and law enforcement information and reports for 

future reference and dissemination. 

Background: 

The Communications Operator: 

(1) Need not have had extencive experience in both law enforcement and 

public safety communications operations. Should have experience 

in one or the other, however. 

(2) Should have a comprehensive background of operational experience 

and a practical working knowledge of two-wavr radio comnrunications pro­

cedure and equipment, preferably in connection ",rith either law enforce­

ment or public ?afety operations. 

(3) Must have a working kn~wledge of basic office procedure, including 

;l;'iling systems, records keeping and control. 

(4) Should be a graduate of an accredited high school or general ed'.lca­

tional development curriculum, or possess an appropriate combina­

tion of equivalent education and experience. 

(5) Should have a Third Class or higher radio-telephone license as issued 

by the Federal Communications Commission. 

Personal Qualifications: 

(1) Excellent health, physical condition and emotional stability. No 

uncorrected hearing or eyesight impairment. Ability to pass audiogram 

(hearing test). 

(2) General maturity to the degree that sound judgment concerning personal 

organization, management of finances and family and. community relations 

is exercised. 

(3) Good personal living and cleanliness habits t personable and possessing 

strong leadership qualities. 



.. 

(4) Above average command of the English language, excellent speaking 

voice and diction, legible handwriting, good basic arithmetic and 

spelling and ability to accurately type 20 words per minute (minimum). 

(5 ) Capability for effective thinking and acti:..:.g in emergency si tuat ions 

and functioning with speed, accuracy and emotional self-control. 

(6) Hillingness and ability to work irregula,r shift assignments under 

confining circumstances. 

(7) Must be able to sustain and successfully pass a comprehen.sive and thor­

ough personal baclcground security investigation. 

Salar,y Information: (As appropriate in the establishment of fair and equit­

able employment practices for this level of responsibility and competence.) 

C. POSITION DESCRIPl'ION 

Position Surmna"Sl 

The Communications Operator transmits and receives public safety and law 

enforcement messages and monitors communications between the Comm Center 

and other local agencies and bet"Teen other public safety and law enforce­

ment agencies and mobile units. The Cormnmlication~ Operator responds to 

emergency situations as appropriate and performs related functional require­

ments \vi th accuracy and effectiveness, working under thE! direction of the 

Communications Supervisor. 

Principle Duties and Responsibilities 

Receiv~s, transmits and monitors messages from or between the Communications 

Center, the public and other :::tate, county, and municipal public safety and 

la1'T enforcement authorities through telephone, radio-telephone and Telf~­

type comITQnication and dispatches or relays messages to other Gbmm Centers. 

ubtains confidential criminal and public safety information and reoordE,1 

from the state and national crime information sources for state, county 

and local law enforcement officers and enters such information into 

the system as appropriate. 
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Com~iles information concerning stolen cars or property, persons wanted 

for'! crimes, runaway persons and, similar crime or public safety involve­

meni!b. 
I 

Monlitors radio channels at all times for communication indicating im-
I 

per,/.ding danger to law enforcement or other public safety personnel for the 

i others and providing guidance and assistance as appro-
i 

pr;Late. 

QU'I~ries telephone callers to accurately determine the assistance needed, 

lOlcation and kind of accident or incident and promptly notifies law enforce­

mell1t officials and dispatches emergency vehicles as appropriate. 
I 

Inlforms the news services of accident information or law enforcement activ-

:i:GIleS which have been cleared for release. 

Pl!ovides current weather information to public safety and la\,l enforcement 
I 

pEi!rsonne I and the public. 

Ma;intains a typewritten log of all communicat.ions ~raffic including messages 

se:nt, received, relayed and related incidents or reports. 

Pr!epares comprehensive activity reports. 

Educaij;ion, Experience and Requirements ---..01'---"'----"--....;..;-_--'-'-----'_0....,;. __ '-"'-.:.. 

MinillJiLUn: Graduation"from an accredited high school or general education 

deve]iopment cu.rriculum;~ an equivalent combination of educatjon and ex­

perie!nce, substituting one (1) year of full-time paid employment as a radio 

opera'tor in a city, county, state, commercial or industrial radio facility 

for e\!lch year of the required education up to and including a'maximum of four 

(4) yl~ars. 

SpeCiU Requiremerits: The ability ~o pass a thorough background sec-uity 

invet:!"Iiiga-Hon .to include fingerprinting. Mq)'" include the ability 'co obtain 

A thir:d Class radio-telephone license as issued by the Federal Communica­

tions:Commission within sixty (60) days of employment and to successfully 

oomplEllte the Civilian Radio Operators School or its equivalent. 

- 214 -



Knowledge, Ability! a,!:d Skill 

• Must have a practica.l ",orking knowledge of two-\·,t3iY radio communications 

procedure and equipment. 

Must have a working lr..nowledge of sta.te and local laws, motor vehicle 

:regulations, drivers licensing, public safety and crime control procedures. 

~ Must have a practical knowledge of the highwt3iY and road system, the geo­

graphical a,I'ea for which responsible including cities and towns and the 

type of terrain involved. 

Must have a working knowledge of basic office procedure, including filing 

systems an.d reoords keeping. 

Must be able to type acourately at the rate of twenty (20') words per minute 

as evidenoed 9Y a ~yping performanoe test. 

Ability to effectively and meaningfully express thoughts orally with an 

effective speaking voice, dictiol.'!! and good telephone technique, and in 

writing by means of accurate spelling and legible handwriting. 

Ability to effectively think and act in emergency situations, when necessar,y 

to handle several messages simultaneously and function with speed, acouracy 

and emotional self-oontrol • . 
Ability to work irregular shtft assignments under confining circumstances. 

Ability to deal tactfully, courteously and skillfully with the human 

tit relations and other problems which arise involving center personnel, agency 

law enforcement and public safety personnel and their commanders, and the 

general public in a knowledgeable and e£fective manner. 

~. 

Results Expected 

Provision of effective law enforcement and public safety communications and 

inter-service cooperation utilizing all Oomm' Center human and technical 

:resources with accuracy, timeliness, efficiency and professionalism. 
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7.4 TRAINING AND DEVELOPMENT 
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There are few positions in the Law Enforcement - public Safety service" sub­

ject to more continuous scrutiny than that of the Communications Operator. 

It is a position in which a higher standard of performance must be the rule 

rather than the exception. Superior performance arises from devotion to duty 

and the determination to fulfill assigned responsibility. 

The operator must accept the responsibility to fulfill the requirements of 

his position. This includes the prompt, accurate and courteous handling of 

communications in a highly professional manner. He will be only as effective 

as his own initiative and sense of responsibility indicate. Carelessness, 

lack of sincere effort, dishonesty or disregard for established regulation 

cannot be tolerated. 

In order ·to fulfill the high standards of operational quality, effectiveness 

and professionalism established by the Governing Board, not only is it nec­

essary that well-qualified people be recruited and selected for Comm Center 

operations, but also they must be trained and their proficiency maintained 

at a high level as well. In order to accomplish this, Comm Center operator:: 

should be assigned for the necessary period to the Civilian Radio Operators 

School conducted by the Iowa Law Enforcement Academy and approved by the Iowa 

Department of Public Safety for training or its equivalent. 

In addition to the t.echnical and professional instruction received in the 

classroom, each Communications Operator participant should receive instruction 
I 

concerning human relations and relations with public and shOUld be required to' 

accompany a mobile unit for at least one full shift to observe the patrol 

officer in action. Comm Center operators should ride a minimum of one 

shift with. the patrol officer at least once during his period of indodrinary 

training and at least once annually thp.reafter o Greater mutual respect 

and undol'otanding will surely l'esul t when each can become more aware of the 

problems faced by the other. 
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~raining 

The development of professional training oourses for Communioations Operators 

is a relatively new fie Ide It is recognized as a necessary development in 

the upgrade of law enforcement oommunioations personnel. Training experienoe 

has been developed for Illinoil;l oommunioators based on a for·ty hour course 
';-

provided at the Northern Illinois University, DeKalb, Illinois, and approved 

by the Illinois Looal Government Law Enforoement Offioers Training Board. 

This is reported in the APCO Bulletin of Deoember 1973 (Vol 39, No.12). 

Rapid development of the oourse content will oocur in Iowa and elsewhere 

with the opening of the radio operators sohool. The following outline 

is intended to offer support for the activities of each course and add 

oertain suggested topios, which will be helpful in operations of this 

system when implemented. 

The course should be a minimum of 40 hours of intensive training. Instruqt­

ors should be seleoted oarefully based upon reoognized professional skill 

and ability to express their experience. Instructors should m'eet qualifica­

tions similar to those of a Comm Center Supervisor outlined previously. 

The oourse should be direoted by an individ~al "Tho has an eduoational 

baokground, who knows law enforcement oommunications procedures and who is 

sensitive to the needs of law enforcement agenoy Communications Operators. 

The course effectiveness and students learning rate l'lill benefit from the 

environment of a well managed training institute or vocational col-
lege. The time devoted to each subject will depend on content and upon 

the instruction staff experience, the needs of the class and 

the learning rate of participants. Since operational proficiency is desired, 

an equal priority should be placed on development of procedural skills and 

academic skills. 

1. Orientation 

- Student processing, rules of conduct and faoility familiarization 

Course objectives, training goals, course content and Jnstructi6~ 
If 

format 

- study methods and course material introduction 

'" 
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2. Role and Qualifications of Communications'Operator 

- Communications interface between field and command officers 

- Responsibility for routine policy implementation and information resources 

- Maintains records of office status and activity 

- Review general job description and qualification for position 

3. Role of Supervisor and Law Enforcement Shift Command 

- Discussion of supervisor's job description and qualification 

- Teamwork and sharing the mutual knowledge with those being supervised and 

the officers of the agency staff. 

4. Law Enforcement 

- Basic statutes, processes (civil and criminal), and procedures 

- Relations: between agencivG:s and with other public safety agencies 

- Criminal Justice Standards: 

Police service responsibility 

Police officer role 

Patrol deployment 

Criminal investigation 

Command or control operations 

Radio communications 

Telephone system 

Communications .an.d relations with the public. 

5. Rules and Regulations 

- FCC (Equivalent to 3rd Class Radio Telephone License). Encourage applica­

tion 

t -Tactical Channel rules for usage. 

6. Communications Procedures 

t -Message types and terminology 

1 
1 
t· 

- 10 signal and phonetic alphabet; purpose, need and meaningf'l 

- Abbreviations 

- Dispatching procedures 

Emergency Request - Techniques 

Telephone techniques 

Radio commlli~ications: 

Field officer aotions (Operations) 

Information requests/response 

Tactical (Einergency) 

Point~to-PQint (Intersystem) 
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Data Communications: 

Computer terminology­

THACIS 

NCIG 

NLETS 

Data formats 

Emergency Procedures: 

Disaster Mode - Civil Defense 

7. Records, Logs and Retention 

- Recording (Tape) and playback 

- Filing and retention 

- Authorized disclosure policies 

- Logging of radio operations 

- Traffic records 

8. Communications System 

- Base station sUbsystem 

9. Communications Problems Laboratory 

- Role playing 

- Simulation practice (radio, telephone, data)' 

- Composition of messages and use of codes 

.- Action and react ion 

- Basic control ana function of transmitters .and receive~s 

- Trouble detection and reporting 

- Maintenance reports and logs 

- Console .functions 

- Controls 

- Switches 

- Adjustments 

10. Examination 

11. Post exam, critique 

12 .. Graduation 
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8.0 STANDARD PROCUREMENT 

This section is responsive to Task 14 of the Scope of Work for Phase II 

of the Iowa Telecommunications Plan. 

8.1 INTRODUCTION 

A unified approach to procurement is needed by· each agency in order to imple­

ment the LEA communication s,ystem plan on a cost effective basis. 

Procurement encompasses all factors \'1hich must be considered by an agency 

ih order to effect physical implementation of communication s,ystem up-

grade plans. As used in this report, the activity of purchasing is restricted 

to mean directed buying events necessar,y to achieve procurement goals. 

The establishment of oomprehensive procurement policies and detailed pur­

chasing procedures oan be an involved undertaking. It has been attempted 

in this section to discuss generally applicable procurement policies and 

purchasing procedures relative to technical services, Comm Center installa­

tion contracts, and communication equipment. The application·of communi­

oation s,ystem procurement policies vlill var,y between individual communica­

tion systems and precludes absolute uniformity. Procurement policies and pur­

chasing procedures must be defined by those who are going to use and enforce 

such policies and procedures. The procurement of items such as desks I 
, 

typewriters, paper, etc. is outside the scope of this report, and is not 

specifically discussed • 

The overall context within which communication system procurement occurs 

is illustrated by the flow diagram of Figure 8-1. Several related events 

have tra~spired prior to the procurement function. Purchasing becomes 

active during 'the "Local Implementation" phase of system upgrade. Note 

that the local communication system administration must establish its funding 

capacity, procurement policies and purchasing procedures well ahead of time, 

during the "Local Planning ll phase, to- avoid program delays. Funding will 

.1'0111111, in oOlllJ\;lyt'\.ntn on proonrcmont Ilnd purchaningj refer to Volume I, 
j' 
nOll 1,1 Oil 9. \. 



This section is organized to discuss general aspects of procurement and 

purchasing (Section 8.2); procurement policifls for the local (city, county 

or regional) communication system administration (Section 8,,3); and pur­

chasing ~~idelines for the local communication system (Section 8.4). The 

contents of Section 8.3 and 8~4 m~ be used as a procurement manual by a 

local communication system administration. 

8.2 GENERAL 

Presently, each agency individually performs its own procurement function. 

No general bid layl or procurement standards are in l,lse. Only state agencies c 

can request the Iowa General Services Department and the Division of Com­

munications to assist in procurement activities. Reference 35 developed as 

the result of uncoordinated purchasing practices such as: 

1 • . Many procurement specifications appeared to be prepared either 

by a vendor direotly, or were written in such a fashion that only 

one vendor's hardware vlOuld satisfy the specifications, thus pre­

venting other vendors from bidding responsively. 

2. No bulk-buying practices were be~ng exercised and small quantity 

purchases were common. 

3. Insufficient guidance and incomplete understanding of proper pro­

curement techniques caused wasted time in terms of repeated identi­

cal activities in separate agencies where many of these activities 

could be performed on a centralized basis. 

Fortunately, implementation of the integrated communication system plan 

will adapt readily to more efficient purchasing procedures. For example, 

instead of individual agencies procuring for their communication needs only, 

the administration (Governing Board) of a communication system (city, county, 

or regional) may assume the procurement responsibility and satisfy the n~)eds 

of all agencies within its poEtical/administrative boundaries. These circUll1-

stances coupled with the detailed specifications and generic subsystem lists 

of equipment provided by this .;~- ':ri~~llow' the development of unified procurement 
':~."'-~ ,~~.-.,,,"J' 

policies that will accomplish the following: 
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1. Encourage competition between vendors 

2. Allow large quantity purchasing practices to be employed for certain 

subsystem equipmentsa 

3. Increased quality as the result of equipment standardization. 

4. Allow award of state~ide annual contracts for commonly used units 

and subsystems to reduce costs and the time required to complete 

procurement cycle. 

5. ApprQach the most cost effective procurement (i.e. the lowest total 

cost including equipment costs, service, life, etc). 

It is clear the;re are two (2) levels from which procurement requests mCl\Y" 

emanate: 

(1) state - If the state of Iowa were to negotiate and issue annual 

contract(s) with a manufacturer(s) for commonly used communica-

tion equirment for distribution around the state~ very cost effective 

contract(s) may be written. Relative to such centralized pur­

chasing, the state of Iowa is not now able to warehouse, store, ship, 

and invoice for communication equipment purchased under one unifying 

purchase contract with a manufacturer. It may be possible, how­

ever, that the state General Services Department can, at the request 

of a state agency (i.e~ Crime Commission) establish a single pur­

chase order with a vendor which defines prices tde1ive~y point 

and billing point for specific local communication s,ystems. To 

be effective, such a contrad must guarantee some minimum level of 

procurement and become subject to open bidding on an annual basis. 

Under this system, the administrative entities defined in the purchase 

order would gain a price advantage, however, each would be responsi­

ble to individually negotiate delivery, installation, pCl\Y"ment and 

warranty performance with the vendor. 

(2) Communication System Administration (Local) - Where all communi­

cation s,ystem purchasing for agency sub-elements for the local 

(oity, county, or region) communication s,ystem flows through the 

local communication s,ystem purchasing agent. 
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The benefits vThich may be achieved by the state-wide plan will be realized as 

the plan is implemented, vii th full benefits being enjoyed only ,.,rhen full im­

plementation is achieved. Prompt implementation will be cost ef.t'ective from 

two points-of-view: 

(1) Inflationary trends increase equipment and labor costs vlith time. 

(2) Delays in implementation cause the use of tax dollars to support the 

present inefficient communication systems. 

Local communication system administrations have personnel capable of' carrying 

out implementation in accordance with the plan. The'se administrators,however, 

have many other aC'tivities to perform and may not necessarily have the time to 

devote the concentrated attention needed to cause prompt implementation. As 

a result, lit appears advisable for local administrators to request assistance 

from available resources. 

The Area Crime Commission Director can assist in the foHot-ling functions: 

(1) Identification of areas (cities, counties or regions) where assistance 

is needed to clarify the agency content and jurisdictional area covered 

by the integrated communication system. 

(2) Local planning, specifications and fund request preparation, following same 

through the fund approval cycle. 

(3). Technical procurement activities of a local communication system rela­

tive to bid reques·t preparation, bidders I conference participation, bid 

response evaluation, and preparation of the final purchase order. 

(4) To supply or contract for system implementation architectural services 

relative to monitoring contractor progress in construction of base, repeater, 

and Camm Center sites. 

(5) To perform or con-bract for an independent evaluation of a contractor's in­

stallation and/or equipment to assure that performance requirements have 

been satisfied. 

The state Communications Advisory Committee for law enforcement agencies can 

assist to prOVide continuing plan development, general guidance and "sound­

ing board" liaison rel,9,tive to state-wide LE.4. communications. 

The preceding activities represe~t a significant number of man~10urs and WOUld, 

if adopted, require some portion of -bh~\ funds to be used for additional 
'd 
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personnel in the Crime Commission and/or the Division of Communications and/or 

the establishment of contraots "lith oompetent communications system consultants. 

8.3 PROCUREMENT POI,ICIES 

8.3.1 SCOPE 

Each local communication system administration (Ooverning Board) should develop 

or adopt generally applicable proourement policies which include guidelines 

to be used by the purchasing agent. These policies shall be written in tems 

of the nature of equipment and services being purchased. Also, these poli­

cies should provide special guidance in accordance with detailed re~uirements 

established by funding sources (Reference 24 and 25). 

Figure 8-2 presents the primary flow of activities associated with local pro­

curement and purchasing. Eaoh activity shown is performed during procure­

ment regardless of whether a single i'tem or a complex system is being pur­

chased. A discussion of the numbered events shown in Figure 8-2 follows: 

1. Decision to Implement - - A series of events during whioh administra­

tive decisions are made, the local governing organizations are 

established, and the bounda.ries of the local 'comMunication system 

plished, the procurement activities may be started. 

2. Define Specific Requiremen'cs -- In accordan.ce with the requirements 

delineated in the Iowa Telecommunications Plan and modified to reflect 

the specific characteristics of the local communications system. It 

is nece·ssary to select appropriate equipment specifications, Comm 

Center specifications, determine organizational specifications, de~ 

lineate personnel requirements, and provide budget projections depend­

ing upon the scope of items to be procured. 

3. Develop Funding Sources - - It is necessary to know hOli much money is 

available, what restrictions are placed on the use of the money, how 
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palfment is made and when the money will be available. See Volume I, 

Section 2.3 for steps to secure grants for the use of LEAA and DOT 

funds. 

4. Assign Pu:rchasing Responsibility - - The procurement function is 

most effective if all purchasing is centralized through one agency 

(or person) who is designated to have purchasing responsibility. All 

vendor inquiries and contacts, as well as purchasing commi~ments should 

be arranged through this agent. Such an approach leads to efficient 

ordering of equipment, services, and installation, thus eliminating 

duplication of effort and simplifies both purchasing procedures and 

the p~ment of invoices. 

A competent purchasing agent with qualified technical assistance 
)1 

should be able to deal'vrith vendors on technical details, use, and 

cost of the items he is required to buy. Such an individual should 

have an analytical mind and a willingness to work cooperatively with 

all members of the communication system administration. A description 

of the requisite skills is available from the General Services 

,Department, Division of Communications. 

5. Prepare and Issue Invitations for Bids - - The In.vitation for Bid 

(IFB) should be sufficiently detailed and specific that each vendor 

will reply on the same basis relative to tephnical performance, design 

features and delivery. If options are desired, these should be defined 

in the IFB. pptiOiiS to be bid may include; (a) various levels of 

complexity of requirements, (b) standard available options; (c) quan­

tity, and Cd) cost of exceptions reco~nended by the vendor and which 

may De granted tOI' all bidders. 

The IFB should specify system functiona.l and performance requirements, 

leaving some latitude to the prospective vendors to; (a) make comments, 

(b) take' 'minor exceptions to the standard "f3pecifications, (c) propose 
'. 

the use of equipment ahd'techJ:).iques they Relieve to be mosteffe,ctive" 

and (d) guarantee that any exceptions will meet all funQiiional and 

performance requirements. 
t) 
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A bidders' conference is needed whenever the equipment or services 

being acquired represent significant dollar value and/or is techni­

cally complex. This conference will lead to clarification of the 

bid package contents, and help reduce misunderstandings. For com­

plex purchases, attendance at the bidders' conference m~ be con­

sidered a mandator,y requirement. 

After a period (such as one week) following a bidders' conference, 

on a davr clearly defined to all concerned, the purcha.sing agent 

must no longer receive comments and will proceed with construction 

and mailing of the final IFB package. 

The final IFB should conta:n, in addition to technical specifica~ 

tions, quantities and de live r,y , a set of terms and conditions. 

Terms and conditions information should be obtained from the funding 

agency at the time of purchasing as these items tend to change with 

time. In the event that a loca.l purchase is made where no terms 

and conditions guidance is available, the purchasing agent must 

develop a set covering in general the items provided in Section 8.4. 

It is valuable for the IFB to require that the vendors submit an 

intention-io-bid letter approximately halfwa~ between the time the 

quotation request is issued and the full bid response is due (after 

the bidders' briefing). 

If desired, a formal "bid opening" m~ be performed on the davr and 

time when all bids are due. At an open.ing, all responding vendors 

are identified and the total dollar amount of each bid is read. 

No details which mavr be of a propr:letary nature to a vendor (i.e. how 

the requirements .are met) are discussed or revealed. 

6. Evaluate and Select Vendor(s) - - It is important that the purchasing 

agent plus other advisory or consultants oompetent to evalua'l;e the 

bids received, make vendor selection relative to teohnical compliance 

with the items listed, provide assurance of performance and war~anty, 

and compare all costs on an equal basis between vendors. 
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The bid-evaluation team should consist of the purchasing agent, one or more 

responsible members of the communication system administrat,i,on, the Area 

Crime Commission Director, and depending upon policy; local and funding 

agency technical consultation provided by communication system consultants 

who may be representatives of the Division of Communications. 

An important aspect to be recognized is that of defining the field service 

and 1'Jarranty requirement;;:;. It is necessary to eliminate any supplier\-Tho 

cannot demonstrate-the ability to service or warranty the equipment e 

\'lhen all remaining bid.,,"l are comparable on a equal basis relative to the 

quality of items and competence of services to be deliver~~, the lowest 

dollar bid should be selected. After final selection, all respondents 

should be promptly notified of results. 

'T. Issue Purchase Orders - - Follo'l'Ting the selection of the vendor, the contents 

of the actual purchase contract are negotiable. That is, the successful 

vendor has desoribed the detailed equipment lists and methods to be used in 

his bid response.. These items must be vlri tten as a statement of work into 

the purchase order and any fiscal negotiation relative to standard terms and 

conditions, if any, must be identified and written to the mutual satisfaction 

of the contracting parties. AlGo, at this time,the final selection of options . 

is made. Such negotiations are usually conducted in a meeting rather than by 

letter. Caution is advisable to avoid developing a purchas.e agreement which 

were not available to competing vendors, or' which incr~ase the number of 

equipments ordered when suchan inorease should re:-{Uire a rebid opportunity to 

vendors. Once negotiations are complete and the final purchase contract is 

found satisfactory to the fl~ding agenc~ and local communication system 

administration, the purchase order is issued. 

8. Delivery and Installation - - The purchasing agency must schedule the receipt 

of the ordered items and eS'cablish construction schedules to achieve the 

schedule of implementation. Follow-up and monitoring of vendor progress is 

necessary to determine whether or not delays will be encounte~ed in shipment. 

Such monitoring of contractors m~ be acco~plished through progress reports and/or 

a system consultant, an arahi tect or engineer hh'ed for suoh a purpose. Moni tor­

ing is an active process and must be pursued vigorously by the purchaSing 

agency and his conSUltants. 
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9;1. Verify Compliance - - The recei:ved goods and services must' be 

compared with the ordered goods and servicep to assure that the 

slippliers have complied with the purchase order and its specifi­

cations. Installation of complex equipment requires proof of 

performan,ce and operational testing by the vendor or installer 

to aseure that specifications are met.' 

19. Authorize Payments - - After developing assurance that the suppliers 

have complied with the purchase orders and contracts, it is necessary 

to provide approval guidelines so that the purchasing agent may 

authorize compensation for vendor efforts in compliance with the t.~rms 

of the purchase order. 

8.3.21 POLICY FACTORS 

The e!iltablishment of procurement policies must be accomplished by the 

adminil,st'ration of the local communication S".fstem. The local communication 

systen/l administration may be supported by state-wide agenciesl (such as the 

LEATA(P, however, resultant policies should allow utilization of the normal 

purchliLsing mechanisms of the agenoies which constitute ,the local communication 

syste!i.o There are four (4) factors 1IThioh must be controlled by procurement 

polic~es. 

( 1) Quality, 

( :I~) Quantity, 

ell) Time, 

O~) Price. 
• 

A fWl!itamental assumption relative to procurement is tha,t the administration 

respoi1lsible for the local co mmlll1 i cat jon system (city, oounty or region) will 
'i ' 

handl!!l all purchasing for the commu.nication items utilized within its own 

sys·beji~. Requests for equipment and services issued from individual agencies 
! 

withilil the comlnul),ications system are expected to result in purchase of the 

i temsl: by the communication system purchasing agent. This can ir ... clude parti-
II 

cipatliion in state-wide central purchasing contracts established by the Iowa 
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Department of General Services for commonly used 90mmunication equipment. The 

methodologr employed by the conummica'l;ion, system adlninistration in processing 

requests for equipment and/or services from agencies within itself is considered 

to be the responsibility of the system administration. (For example; a dis­

patcher m~ place a request for an equipment through the Comm Centep Director. 

If the Director agrees, he then forwards this request with his approval to 

the purchasing agent. The purchasing agent or Director will ideilltify the source 

of funds, and the purchasing agent "Till collect specifications, gain approval 

of the request and issue an invitation for bid). 

Quality referJi to the oontrol of kinds of goods or services desired as 

established by the specifications used to purchase such items. The contending 

vendors must be evaluated relative to their ability to meet specifications, pro­

vide warranty, provide maintenance, and meet schedules. 

The key to maintaining quality for a technically complex and interrelated 

group of technical items is a direct function of the quality of the specifica­

tions. Detailed equipment specifications appear as the Specification Appendix 

to Volume I of this report. Utilizing these specifications will establish a 

baseline of functional technical requirements suitable for achieving quality 

communication S'Jstein implementation. The probability is high that a law enforce.!"'" 

ment administration will need technical guidance in the preparation of communi­

cation system purchasing plan and specifically in the interrelationship of 

these specifications "lith the present capability o:~ a particular agency. 

Furlher" compliance with the overall IOvia Telecommunication Plan specifications 

is necessary to assure that the final installation will be in ac(,ordance with 

that plan. One method of achieving the needed assistance is to request a revi~w 

of the IFB statement of work by qompetent advisors prior to purchasing. In 

grant applications for LEAA funds, it is the responsibility of the Crime Commis­

sion to assure compliance w:i,th the plan. 

The quantity of the item pu.rchased l'lill generally be detennined direc,?;ly or 

indirectly as a rasult of an assessment (reference Section 2.2.8 of Volume I; 
Table 2':'11, ''worksheet II) ;~f the ~ quipment items current ly available, ':and tho se 

which are needed to implement the local communication system. 
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The time allowed for delivery of each item and/or service is linked to the 

sohedules established for system implementation and often is affeoted by 

funding schedules. Except for small item procurement, it is very important 

that a pI'ocurement schedule be derived to guide the pttt'chasing agent such 

that the flow of materials and servioes will lead harmoniously to the desired 

implementation aotivities. Note that it is necessary to allow realistio 

vendor delivery sohed~les to avoid oost penal~ies. 

~ is the responsibility of the purohasing agent, for it is his contacts 

with outside vendors that allow him to determine what is a fair price. The 

best results oan be secured vlhere prices - and for that matter, all of the 

proourement factors - are diffQussed among and approved by the local communi­

cation system agenoies. Price is strongly affected by the ability of the 

purchasing agent to oollect competitive bids. 

Table 8-1 is descriptive of fundamental faotors whioh influence prioe. In 

the event that certain communications system equipment and/or servioes are 

available on a state-wide basis, rather than through local purohasing only, 

the prices of these items could be expected to be favorable and essentially 

non-negotiable for the· local system purchasing agent. 

8.3.3 POLICY DETAILS 

It is important to establish oonsistent purohasing policies. If the pur­

chasing agent is knovm for fair dealings with vendors he is likely to gain 

the respect and confidence of the vendors, which in turn will be reflected 

in improved servioe and response. To that end, communication system admini­

strative purohasing policies should cover the following items: 

(1) The purohasing agent should maintain a jUdicial attitude suoh 

'chat the relationship between his organization and vendor caUSing 

both to be dealt with fairly. 

(2) Ever,ydc\y social and business courtesies should apply in relation­

ship with vendors and their representatives. 

(3) Advertising for bid - qual:i"fied v~ndor list·(;s), papers, journals, 

and news media which are to be used when a bid invitation is issued. 
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(4). Define clearly who is to negotiate" contracts with a, vendor 

and represent a s;y"stem and its agencies during the IFB period. 

(5) Identify Hems where outside help is required (such as architect 

or engineer) and hm'l these services are to be obtained. 

(6) Guidelines are needed relative to point of delivery and methods 

of billing pCliYment. (For example: define whether progress pay­

ments are allowable). 

(7) If bonding "requirements are to be applied, especially for installa­

tion or constructioncontracis, the guidelines by which bond 

value and posting requirements should be established. 

(8) Policy guidelines are necessary to cover items like equal oppor­

tunity, OSHA, liability insurance, workmans' compensation, and 

other federal and state acts relative to procurement and the use 

of funds. 

(9) The acceptance of personal gifts or favors from vendors should 

be discouraged as they may influence the purchasing agent's de­

cisions, or lead to suspicion of involvement in unfair practices. 

(10) Avoid constant pressure or "rush" orders since these priorities, 

if used indiscriminately, will lead to broken delivery promises 

and extra costs. 

(11) In the event of purchasing order cancellation due" to no fault 

of the supplier, be prepared to provide termination p~ments to 

the supplier for committments he has made as a result of 

receiving the purchase order. 

(12) Policies must determine precisely. who is responsible to repre­

sent the administrative system which is placing the purchase 

orders ,after the orders are placed. 

(13) Policies must define clearly who authorizes purchase and the 

cost dollar levels at which increased authorization is 

required. 

(14) Policies to resolve conflicts of interest. Such items as pro­

hibiting the vendor who prepared specifications from also pro­

viding equipment are important. 

(15) Policies to determine how funding requirements m~ be met. 

(16) Policies should eliminate restraint ot trade. 
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(17) Policies should clearly define how to control invitations for 

bids. 

(18) Policies should determine the type of contract versus the level 

of financial activity and funding source for that contract. 

(A contract may be for a certain quantity of an item or service 

at a fixed price; for certain goods and servioes at a given rate 

. and a given profit up to, but not exceeding a limit amount; but 

contracts should never be for a price plus fixed fee with no 

limit amount). 

(19) Policies should recognize the purchase of low-value or mis­

cellaneous items where ths purchase order is for $50.00 or less. 

i'lithin clearly defined guidelines, it may be advisable to allow 

the purchasing agent a free hand in issuing small value purchase 

orders to reduce administration costs& 

(29) Policie s should re co gnize the purchase of'. singl~ items \-Thich have 

medium to high value. These are non-discretionar,y purchases for 

t~e purchasing agent of equipment (not serVices) items. Define 

how approval is ac.hieved for these purchase orders. 

(21) Policies should cover the purchase of multiple items of medium .. 
to high value. The dollar value of this purchase order is prob-

ably quite high and compliance with funding agency requirements 

must be· met. 

(22) Policies should cover service oontracts for activities such as 

equipment installation, equipment check-out, services, and con­

sulting fees re.quiring policy guidance beyond that l'Thich is 

established for the purchase of hardware items. In some instances 

it is advisable to use consultants to assist in the definition 

of what is to be purchased, and hOl'l to purchase it, and to annure 

that performance verification tests are acourate. 

(23) ,Purchase orders issued for constructioll to include remodeling, 

Comm Center installation, and the building of new physical 

facilities requires unique consideration. Contracts for ser­

vioes in the oonstruction area are, as a general rule, more 

complex than other contracts issued by the purchasing agent. It 

is ad.,isable to have pr,ofessional assistance in preparing the terms 

of the construction contracts. 
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PHASE 

1 
STATE-WlDE 

PLANNING 

LOCAL 
PLANNING 

LOCAL 
IMPlIDlENTATION 

j 

FIGURE 8-1 SIMPLIFIED PROGRAM FLOW FOR LOCAL COMMUNICA'l'rON 

SYSTEM UPGRADE 

ACTIVITY 

Development of state-wide LEA communi­

cation ~Jstem upgrade .plans. 

Plans approved and in i 
accordance with LEAA 
guidelines. • 

DESCRIPTION 

Shown in Volume I of thie report. 

I Department of General Services 
Division .of Communica;tionB, 
IEATAC I IEA Crime CommisBion 
regional officer. 

I Tentative plans and fund requestsf-'<-,-----I Prepared by, county, city or 
region comm s,ystem admini­
stration with guidance by the 
Div. of Communication ·and 

I Review and Guidance L 

Area Crime Commission Director. 

'I Review by local funding source 
administrators including the 
Area Crime Commission Direotor. 

Final Plans a'id Funding Request Submitted H Prepared by local administration 
} 

Supply additional infonnation l'lhen. ·requested; assistance of 
f-L---i the Div. of Communioations 

on request. I ~ ! --____________ --' and/or IEATAC. 

I REV
PLANTTO'I" [ ....... «-----------'------11 State Planning Agency (Crime ~n 'Commission) LEATAC ahd/or" 

Div. of ·;ommunicatidhs. 
. I 
~_4ding APpr~~d JI-'<'''''--'-------­

'i 
Li;oceed with Implementati~'< 
___ l ' 

- ~ By funding agency 

'IEstablish final schedule and 
responsibilities (local) 

Procurement /'""---------------1 State-wide sources 
Self-developed sources 

Operation 
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FIGURE 8-2 dENERALIZED PROCUREMENT ACTIVITIES* 

No. -
1. 

2. 

3. 

4. 

5. 

6. 

8. 

9. 

10. 

EVENT FLO\'/ 

DECISION TO IMPLEMENT 
! ----------------
I 
I 

~--------~'I.------------------~ l DEFINE SPECIFIC REQUIREMENTS 
----~-.-,-I ~---=---------' 

1 

'I 
DEVELOP FUNDING SOURCE 

'/ 
ASSIGN PURCHASING RESPONSIBILITY 

,I 
I 

PREAPARE A..1IfI) ISSUE INVITATION FOR BID 

ISSUE BIDDERS RECEIVE 

(IFB): 

PRELIMINARY CONFERENCE LAST D BID PACKAGE COMMENTS 

C PREPARE ISSUE INTENTION BID 
FINAL f- FORMAL f- TO BID f-- OPENING 
IFB IFB LETTERS --

'II 
EV ALUATE, SELECT, AND NOTIFY" VENDOR I 

~ 
WRITE PURCIL'iSE ORDER: 

FINAL ADMINS & ISSUE f----'J. EQUIPr.1ENT 
NEGOTIATION 1- FUNDING P.O. --+INSTALLATION 

APPROVAL .--,. SUPPLIES 
'----,. SUPPORT . 

.. ~ 

DELIVERY' AND INSTALLATION 

,I 
VERIFY COMPLIANCE 

~ 
AUTHORIZE PAD1ENT 

II· :Joo 'bo x;t r 01' O)i.plu.Hu:bion of each event. 
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'rABLE 8-1 PUICE FACTORS 

Chart of itemo affecting cod whon acquirin!> a group of like equipment, for example; se'/oral mobile radioD 

or lOe'roral personal portables. - r L PHI CE EFF'P.C'r 

P. o. ITEr,! IlIFllJEllCE lWCIlEASE lJECrtr:AfiE -
1. Rapid Delivery _ 1. Causos special handling, less efficient 

methods, overtime and athor premium charges. X 

2. Small 'Quantity 2. Often requires as Mlch adminstrative support 

-< 
'\' 

)1 
J\I 

as large quo.nti ty ordero. X 

3. Large quantitieo with 3. Allows suppli~r assuro.nce of continous aotivity X 

paced delivery. at a predicted rate. 
! 

I 

4. Group or central pur- 4. Increasen ordQr sizo and reduces sales and admin- X 

ohasing. istrative costs. 

S. Single Point Delivery S. Simplifies vendor shipping X 

6. Package purchasing from 6. A "Packagg" ma;y include all portables, mobiles, X 

one vendor~ i.6. state- and bas a stations undor one contraGt. Reduced 

wide purchasing of administra'tion for buyer and vendor. Reduced 

,communication equip- marketing costs. Possible improved function. 

ment. Totlil- price is important rather than individual 

prices of items. 

7. Twel'ro (12) month con- 1. Increaees quantities, uniform delivery, RSSU!"OS X 

tract associated wHh Bnn\l,al chance for compe'titlon. 

J>&Cka;a purchasing. 

8. Tight technical speci- 8. Specifin!> performance in excess of that required X 

lications. to meat C".fstem performance requiremento and life. 

9. Unclear Specifj,cation 9. Allows misunderstanding and may forc" accepta.'lce of X, 

unsatisfactory equipment. 

10. Oroup P.O, with,no 10. C;;I.USOS much p:Lper work for 'rondor and no assurance X 

quantity guarantees • of volume nox minimum quantities. 

. 
. 

11. Warranty Terms 11. Clear deCininition of warranty as warranty affecto X 

oper:Ltional costs. 

12. Maintenance Available 12. Vendor with compotent responBive maintenance X 
ability'" _",,-t1ve to operational ooots and time 

I ! 
loosea.\ - .. / 

It' 
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(24) Warranty and maintenance are important elements of both equipment 

and services contracts. Reference Section 5.0 for guidance relative 

to maintenance. 'darranty involves the methodology used to remedy 

defects in received goods and services during the warranty period. 

8.4 PURCHASING GUIDELINES 

This subsection presents a list ~f duties for the communication s,ystem 

purchasing agent (8.4.1); and three sets of guidance materia,l and standard 

paragraphs which mCliY" be used as guidelines to v7riting an Invitation for 

Bid (8.4.2) , @6neral Terms and Conditions relative to the purchase order 

(8.4.3), and Scope of i'lork (8.4.4). 

The IFB (8.4.2) standard paragraphs are a series of considerations essential 

to developing the final purchase order. Some items covered in 8.4.2 are 

redundant with information in some paragraphs of 8.4.3 and 8.4.4, however, 

the redundancy is needed to assure completeness and will be eliminated in the 

final contract. 

The final purchase contract will consist of three essential sections; (1) In­

troduction, (2) Terms and Conditions, and (3) Scope of \York. 

A sug@6sted Table of Contents for a purchasing contract follows: 

')ECTION 

1.0 

1.1 

1.2 

TI'I'm AND DESCRIPTION 

Introduction 

Description - A brief overview description stating 

the @6neral objectives to be achieved, 

for who, by 1'lhom, where and \'1hen. 

Acceptability - state that the SOi'1 and its attached 

specificativns define the minimum 

acceptable physical and performance 

requirements of the equipment and/or 

s,ystem to be supplied. 
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SECTION 

1.3 

TITLE AND DESCRIPTION 

Definitl.ons - state definitions of "Owner" 

''Contracting agency", "Engineer", 

"Contractor" and "Subcontractors" 

if not ~lsewhere listed. Provide 

1.4 

2.0 

2.1 etc. 

3.0 

3.1 etc. 

4.0 
4.1 etc. 

other definitions if needed for clarity 

(i.e .. the Hord "site" may be defined 

to mean d, sps')ific portion of a spe';" 

cific building, etc.). 

Requirements: Present the administrative data needed 

to specialize the standard paragraphs 

for Terms and Conditions and SOvl to 

the oontract under consideration. Use 

Seotion 8.4.2 as a check list to deve­

lop this section. 

General 

Requirements: 

(all applicable Terms and Conditions as per 

Sedion 8.4.3) 

statement of Hork (sm!) 

(all ap'plioable SOVI items as per 8.4.4) 

Appendix 

(display of detail specifioations and other 

related documents). 

8.4.1 PURCHASING AGENT DUTIES 

The fol101'ling minimum purohasing prooedures should be established as duties 

for the purchasing agent by the local oommunioation system administratipn. 

It is expeded that the purohasing agent would apply the procedures to his 

specifio purohasing requirements and that he 1'Till be able to matoh the sope 

of his aotivity to the size of the .purehase order '1;0 be issued. 

(1) The purohasing agent shall develop-a purohasing procedur~ file 

consisting of the 1q·cal communica-tioriElystem purohasing guide­

lines to be u.sed, as applicable, in terms of the l1ature of equip­

rnen-t·.or services being purchase·d. 
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(2) The purchasing agent must know and maintain records showing 

possible materials and substitutes, sources of supp~, prices, 

and quantities available. 

(3)- The purchasing agent must review specifications for possible 

simplification and standardization of materials or to eliminate 

unreasonable requirements. 

(4) The purchasing agent shall enter into negotiations with vendors as 

a representative of the communications system administration. 

(5) The purchasing agent shall accumulate and evaluate qu~tations, 

making recommendations relative to the selection of suppliers. 

(6) The purchasing agent shall write and place purchase orders with the 

suppliers. 

(7) The purchasing agent shall be responsibla to follow vendor progress 

require vendor progress reports after the purchase orders have been 

issued, and to determine whether delivery will be achieved as specifie 
4' 

(8) The purchasing agent shall review invoices to verify compliance with 

the terms of the purchase order and approve compensation for vendors. 

(9) The purchasing agent shall be responsible for maintaining records 

of all purchases. 

(16) The purchasing agent shall coordinate with all affected agencies 

and individuals on all matters pertaining to procurement. 

8.4.2 STANDARD PARAGRAPHS: INVITATION FOR BID 

There are a number of items which must be recognized when establishing an 

Invitation For Bid. These items and an approach to covering same are presented 

in the following material. Caution is required in the application of stand­

ardized material to specific applications; judgement must be exercised as the 
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nature and complexity of the product 01' service being purchased will affect 

the· extent to which standard paragraphs apply. That is, for very simple 

purchases it .. lOuld be neither necessary or economical to formally apply all 

paragraphs. 

Excellent guidance is obtained by revieHing the state of Iowa, Department of 

General Services Purchasing Division, "Agency Procedures and General Informa­

tion Manual". A communication system purchasing ag-ent should 'obtain a copy 

of the procedures and use them as a guide to purchasing. Also, review LEAA 

Guidelines to Grantee Procurement Standards and Procedures \'/he11 LEAA funding 

is involved. 

In addition to a preliminary draft of Standard Terms and Conditio:ris and the 

Scope of Work, an Invitation For Eid should cover the following: 

1. Name of the purchasing agent, his telephone number and mail address. 

2. Date, hour and location where bids will be received. Late bids will 

not be considered. 

3. Requisition number and request that the vendor reference same when 

making inquiries, such inquiries may be made by telephone and followed 

in writing, to 'be received no later than 10 'days prior to bid closing. 

4. A complete description of the item (or services) being purchased, 

units of measure for each item, and quantities of each item. 

5. A clear definition of delivery dates and location (aa.dress) for 

each item. 

6. Ask for prices per unit of measure and extended total cost of all 

items. 

7. Define where billing will be made for each item if different than 

that given in (1). 

8. Define, a,nd ask the vendor to verify, the shipping point, i.e. items 

to be supplied F.O.E. (your address) .. 

9. Terms of paurment i.e.; 2% 10 days, net 30 days or similar trade dis­

counts, if applicable, \,lhich are allowed. 

10. Require the bidders to sign a statemen~ agreeing to meet the scope of 

work (items to be shipped) on the given schedule if awarde.d the pur"'; 

chase order. This statement must accompany the bidder's response. 
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11. Require the bidder to either submit a letter of intent to bid within 

a period approximately midway between the time the Iv~ is issued 

and the 'date bidding is closed or attend a bidders briefing. Failure 

to do this should be cause for rejection of bidder • 

. 12. Provide a complete set of terms ~.d conditions applicable to the pro­

curement. 

13. If unknown, require the bidder to provide sufficient information for 

the reviewer to determine the ability of the bidder to respond if 

selected. 'llhis should include: corporate (or business) description, 

names of key managers, examples of like projects (e~~ipment) previous 

or currently performed,name of bidders representative responsible to 

assUre compliance and financial statement. 

14. Require bidders to iden.tify major subcontractors, if any, and qualifi­

cations thereof. 

15. \'Then a bid guarantee is required, st.ate that the bid must be accompan­

ied by a certified check or chashier1s ch'eck or draft for 57~ (or other) 

percent) of the bid amount pa.yable to (specify), or a bid bond (specify 

amount) issued by a surety authorized to do business in IOvia
f 

payable 

to the communications system purchasing agency (1) or other specified 

representative in event of award. The amount should cover all additional. 

alternates to the bid. 

16. As applicable, state that the bid must include all costs for all la100r 

and materials, 1>later, fuel, heat, tools, plans, equipment, lights, 

power, transportation, etc. necessar,y for the proper completion of 

the \-fOrk. 

17. As applicable, state that bidder is reponsible to verify all physi-

cal and electrical measurements of the site prior to ordering materials, 

and is responsible for same. Differences between any described in­

formation and actual information must be brought to the attention of 

the (purchasing agent, engineer, etc.). Further, the bid.der shall 

be held to have examined the site and understands the conditir:ms thereof 

prior to bidding. 

18. state how soon vlOrk llnlst start IH-:'3 ten (10) calendar days a.fter issuance 

of the written order to proceed}. 

19. Advise bidder that any person or firm to whom a subcontract would 1)e 

issued must; (a) be acceptable to the purchasing agent, and (b) must 

make the same oertifications to the prime contractor that t,he prime 

contractor has made the purchasing agen1jy. 
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20. Ask for a statement of compliance, i.e. that the bidder responds 

completely to the items to be bid. If not, the bidder must; (a) 

identify the differences, (b) state the reasons for deviation, 

and (c) describe his alternative approach. 

21. state that it is the right of the purchasing agency to reject and 

and all bids and to waive all informalities. 

22. Ask bidder to state whether he has participated in a previous con­

tract or subcontract subject to the Equal Opportunity clause, and if 

not, how he in'bends to comply~ 

8.4.3 STANDARD PARAGRAPHS: TERMS AND CONDITIONS 

Depending upon the fonnality and scope of the items, services or installa­

tion being purchased; the terms and conditions associated with the purchase 

order will cover 'hhe following paragraphs to varying degrees. Again, caution 

is advisable as judgement is required in the extent of applicability of each 

item. For complex purchases, such as installation of a communication center, 

the terms and conditions must be extended into greater detail by ru~ archi­

tect or engineer. Definition of the work to be done is accomplished by pro­

viding a Scope of \'lork (8.4.4) with these standard rrerms and Conditions. 

Terms and Conditions should cover the following: (NOTE: Those paragraphs 

maked with an asterisk' (*) require action or specialization prior to use, 

c!r are :instructions. Other paragraphs may be used directly.) 
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1. DEFIIlITIONS: * 

(a) Owner: 

(b) Contracting 
Agent: 

(c) Engineer: 

(d) Contractor: 

When the Owner is referred to in these speoifications it ehall mean name 

of local communioations s,ystem or agenoy. 

The authorized ContraotingAgent for the Owner is name of authorized repre­

sentative. 

The engineer referred to in the speoifioations is name or consultant or author­

ized representative. 

The oontraotor shall be the individual or organization contraoting to do the work 

and furnish the materials, squipment and transportation provided for the in-contract 

Statement of Work. 

(e) Suboontraotor: Any individual, organization to whom the Contractor sublets any part of the con­

traot for supplying mate-rials and labor, or only labor, at the site of the project. 

2. CONTRACTS'" 

All contraots shall be made and set forth in writing and shall be signed on behalf of the local communi­

oation s,ystem by the proper officials thflreof and with the formalities reqllired h",r the governing statutes 

regulating the partioular publio corporation involved. If ~ ~ !£ ~ withheld i£. ~ ~ compliance, 

!2! ~ ~ testing £!: ~ verification £!. ~ . .)rmanoe, ~~. 

3.1 PAYJ.lENTS * 

(a) If progress payments are allowed, state the formalities to be used, recognizing withheld sums (per 

Item (2) above) if any. 

(b) Final payment of all sums due to the Contractor shall be made within thirty d~s (30) after the comple­

tion and acceptanoe of the public improvement by the publio corporation. 

3.2 PERFOID:A.NCE AND PAmENT BONDS 

(a) The Contractor shall, before a contract is signed o~ purchase order issued, furniah surety sat is­

faoto~ to the Owner in an amount not less than the oontraot prioe, for the faithful performance of 

the contractor with the additional obligation that s110h contractor shall promptly p~ all persons 

supplying him labor or material in the prosecution of work 'Provided for in the contract. Such per­

formance and p~ment bond shall be furnished to the Owner or his authorized agent within ten d~s after 

the date of the award. Failure ~ ~ part ~ ~ ~ ,!9. furnish ~ bond E;. ~ ~ ~ shall 

~ ~ f52:E. oonsideration El. ~ 9...~ ~ awarding the 2.':'~ i£. ~ ~ ~ ~ ~ the ~­

Hon !?! ~ ~ deposit. 

(b) In case of a. partnership contra.ct., ea.ch partner must sign the bond. 

4. BIDS 
. (a) 

, 
Each bid must be accompanied by a ~ertified check, oashier's check, or draft, for five percent (~) 

of the BlllOuni: of the bid including all add alternates, El"Uoh oheck to be certified or issued by eithex 

n solvent State or Na.tional Bank p~able to the Publio Corporation as a guaranty that El"Uch bidder 

will·enier into a contract with the Owner in accordance with the terms of ~he letting and bid in 

case such bidder be awarded the contract. -Bid bonds are accepta.ble as bid security under these 

speoifioa'!;ions, DeS nen paragraph • 
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(b) Bid Bonds: In lieu of a certified check as a bid guarantee, a bid bond of five percent (5~b) 

of the total amount of the bid, including all add alternates, m~ be furnished Qy the contractor. 

Such bond to be issued by a surety authorized to do busin(ss in Iowa. such bond shall be p~_ 

able to said public corporation or officer as guaranty that such bidder, will ente~ into a contraot 

with said public corporafion, ite board or officers thereof, in acoordance with the terms of such 

letting and bid in case such bidder ee awarded the contraot. 

(0) No bidder shall be required, either in the Advertisement for Bids or otherwise, to leave his 

certified check or other guaranty posted for longer periods then ten (10) d~s if his bid is not 

aocepted. The certified check or other guaranty of the successful bidder shall be returned to him 

forthwith upon the execution of the Contract and surety herein provided for. 

(d) The certified checks or 'bid bonds of all the unsuocessful bidders shall be immediately returned and 

not more than thirty (30) days shall elapse between the time of the opening of the bids and either 

the aoceptance of the bid of the lowest responsible bidder or the rejeotion of all tho bids present~d. 

(e) ~ bid m~ be Hithdrawn by letter or by telegraphic communication or in person before the time speoi­

fied in tho advertisement therefor. Bids m~ be modifiei Qy mail or by telegraphic notice received 

at the place designated in the invitation to bid not later than the time set for the opening of bids. 

Telegraphic modification shall not reveal the bid price, but shall provide the addition or subtrac­

tion of the modification so that the final prices or terms will not be known to the publio cor­

poration until the sealed bid is opened. ~ telegraphio modification m~ not be withdrawn after 

the time set for the opening of bids. Telegraphic modifications must be confirmed in writing Qy 

the suocessful bidder before award of the contract. No bid made shall be changed or altered by 

telephone. No oral changes, alternations or conditionG will be accepted under any circumstances. 

5. INSURANCE 

The contractor shall not commence work under this contract until he has obtained all the insurance reqUired 

under this paragraph and such in&urance has been approved Qy the Owner, nor shall this contractor allow any 

subcontractor to commence work on his suboontract until the insurance required of the subcontr0ctor has 

been so obtained and approved. Each contractor and subcontractor shall maintain for the life 61 the contract 

suoh Workmen's Compensation, Public Liability and Propert Damage Insurance and Automobile and Truck Insurance 

as will protect him from all claims which may arise from operations under this contract whether such operations 

be by himself or by any subcontractor or any one directly or indirectly employed Qy either of them and also 

against any special hazards which m~ be encountered in the performance of this contract according to the 

following requirements: 

( a.) 

(b) 

Workmen's Compensation Insurance - The contractor shall maintain BUch insurance. for the life of 

the contract as will protect himself and the Owner from olaims under ~lorkmen 's Compensation Aots • 

. 
Public Liability and Property Damage Insuranoe - Thl;! contraotor shall maintain for the life of the 

contract, Public Liability and PI{)perty Damage Insurance with minimum limits of $100,000 for bodily 

injuries, including accidental death, to any one percon and $)00,000 for mOr-J than one pereon in 

any one aocident. The minimum limits for Property Damage Insuranco ahall be $100,000. 

Additionally, coverages should be required covering injury to, and destruction of, any proPerty due" 

to the' collapse or injury to any building due to faotors such as: grading or elCca.vation, moving 

or modifica·tion of a structure, injUI"J to wires, pipe, conducts, etc., injury to any public or 

private property including paint, explosion or blasting and subcontractor actions. 
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(c) Automobile and Truck Insurance - The contractor ahall keep and maintaUl for the life of the cant 

Automobile and Truck public liability, bodily mjury and property damage msurance with mmimum 

limits as follows: 

(1) Injury to, or death of, one person. - $~00.000. 

(2) Injury to, or death of, more than ell.a person in a smgle accident - $300,000. 

(3) Property Damage - SlOO,OOO. 

(d) Builder's Risk Insurance:- The contractor, to the sabisfaction of the owner, must mamtain adequ· 

builder's risk insurance. 

(6) Certificates of Insurance -

(1) Certificates of the above insurance shall be filed with the Contraotmg Agent and shall be 

subject to the Owner's approval for adequacy of projection. Each respective Contractor and 

subcontractor shall provide the certificates for the wsurance herein before required. The 

insurer shall state m his certificate that no cancellation of said insurance will bs made 

without at least thirty (30) days prior notice to the OWner and such notice shall be direct_ 

to the Contractmg Agent m writmg. 

(2) The Owner's or Contracting Agent's approval or acceptance of such certificates of insurance 

in no way rel~ase or relieve the respective Contractor from any responsibility, liability, 0 

obligation devolvblg upon him. 

(3) All insuranc.e policies and certificates shall be issued only by companies authorized to do 

business in the state 6f IO\-1a. It shall be the Contractor's repponsibility to keep the rest: 

t:i.ve insurance policies and coverages current and in force for the life of the Contract. 

6. PLAlfS AlfD SPECIFICATIONS 

Plans and Specifications shall be furnished by the Contractmg Agent upon the request of the Owner, either 

directly or through the Engineer. 

7. SHOP DRAI'/INGS 

(a) The Contractor shall submit to the Engineer with suoh promptness as to cause no delay in his own 

work or in that of any other Contractor, five (5) copies of all shop or setting drawings and sched 

required for the 'Work of the various trades. 

(p) The Engineert wlder the supervision of the Contracting Agent shall pass upon them with reasonable 

promptness and return two (2) copies to the Contractor. The Contractor shall then make any 

corrections required in the passing upon, of the drawings and furnish such other copies of correcte 

shop drawings as may be required. In the event of a dispute as to the adequacy, completeness, and 

oonformance of materials and construction with the Plans and Specifications, ths written ruling of 

the Contracting Agent shall be final. 

(0) The approval of the shop dra~rings by the Engineer or Contracting Agent or his authorized representa 

t).ve shall not be construed 0.0 a complete check, but will indicate only that the genera;t method of 

construction and detailing iG satisfactory. Approval of cU':lh drawings will not ::-sHeve the Contrac 

of the recponsibility for any error which may exist as the Contractor shall be responsible for the 

dimensions and design of adequate connections, details, and satisfactory construction of all work. 
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8. PLACING DRAWHIGS AND SPECIFICATIONS 

The contractor shall keep a copy of all drawings and specifications on the work, in good order. available 

to the Engineer or Contracting Agent and to their representatives. 

9. PATENTS 

(a) The Contractor shall hold :md save the Owner and its officers, agents, servants, and employees barm­

less from liability of any nature or kind, inoluding oost and expenses, for, or on aocount of, any 

patented or unpatented invention, process, article, or appliance manufactured or used in the per­

formance of the contract, including its use by the Owner,unless otherwise specifically stipuiated 

in the Contract Documents. 

(b) License or Royalty Fees: License and/or Royalty Fees for the use of a process which is authorized 

by the Owner of the project must be reasonable, and paid to the holder of the patent, or his author'.. 

ized licensee, direct by the Owner and not ~r or through the Contraotor. 

(0) If the Contractor uses any design, device or materials covered "bJ letters patent or copyright, he 

shall provide for such use by suitable agreement with the Owner of such patented or copyrighted 

design, device or material. It is mutually agreed WId understood that, without exception, the pon" 

traot prices shall include all royalties or costs arising from the use of such design, devi:::e or 

materials in any way involved in the work. The Contractor and/or his sureties shall indemnifY and 

save harmless the Owner of the projec't from any and all claims for infrjngernent by reason of the 

use of such patented or copyrighted design, device or materials or any trademark or copyright in 

connection with work agreed to be performed under this Contract, and shall indenu,ifY the Owner for 

any oost, expense or damage which it may be obligated to pay by reason of such infringement at any 
time during the prosecution of'the work or after completion of the work. 

10. SURVEYS, PERl·tITS JUID REGULATIOnS 

(a) The Owner shall furnish all Jlrelit,inary su.rvejrs unless otherwise speoified. Pennits and licenses 

of a temporary nature neoessary fo: the prosecution of the work shall be secured"and paid for b.Y 
the Contractor. Permits, licensu and easements for permWlent structures or permanent changes in 

e1isting facilities shall be secured and paid b.Y the, Owner, unless otherwise specified. 

(b) The Contractor shall give all no,tices and comply with all la~TIl, ordinances, rules and regulations 

bearing on the conduct of the work as drawn ann specified. 

11. PROTECTION OF WORK MID PROPERl'Y 

(a) 'The Contractor shall continuously maintain adequate protection of all his work from damage ~nd 

shall protect the Owner's.property from injury or loss arising in connection with this Contract. 

He shall adequately protect adjacent property as provided by law and the Contract documents. 

(b) He shall provide and maintain all passage WalfS, guard fences, lights and other faoilities for pro­

tection re~~ired by publio authority and local conditions. 
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12. INSPECTION OF WORK 

The Owner and his representative shall at a.ll times have access to the work wherever it is in preparation 

or progress and the contractor shall provide proper facilities for such access for inspeotion. The contrac_ 

'bar ohall give the ClImer, or the Engineer representing the Owner, ample notice of readiness for inspection 

of any work ordinarily requiring inspection. 

13. SUPERINTENDENCE 

The Contractor shall keep on the work, during its progress, a competent superintendent and any necessar,y 

aeeistants, all satisfactor,y to the Owner. The superintendent shall not be chansed except with the con-· 

sent of the Ohner, unless he proves to be unsatisfactor,y to the Contractor and ceases to be in his employ. 

The superintendent shall represent the Contractor in his absenoe and all directions given to him shall be 

as binding as if given to the Contractor. 

14. CHANGE OnDERS TO THE CONTRACT 

(a) The ~;ner, without invalidating the Contract, mB.lf order extra work or make changes by altering, adding 

to, or deducting from, the work, the Contract sum being adjusted accordingly. All such work shall be exe­

cuted under the oonditions for the original Contract except that any claim for extension of tjme caused there­

byi.hall be adjusted at the time of ordering such change. 110 changes in the work oovered in the approved 

Contract documents shall be made without having prior consent of the ClImer and. acceptance by the Contractor 

of the terms Illidconditions of the change. 

(b) In the event an immediate agreement cannot be reached, the ClImer mB.lf at any time, by written order, and 

with~ut notice to the sureties, make changes in the drawings and/or specifications of this Contract and 

within the general scope thereof: If such chanees cause an increase or decrease in the amount due under this 

Contract, or in the time required for its performance, an equitable adjustment shall be made and the Con­

tractor shall be notified in writing accordinGly. Any claim of the Contractor for adjustment under this 

olause must be asserted in writing within thir\y (30) da,ys from the date of receipt by the Contractor of the 

n9tification of change, provided, howeve~, that the Owner if he determines that the facte justify such action, 

may receive and consider, and adjust such claim asserted at any time prior to the date of final settlement 

of the Contract. If the parties fail to agree upon the adjustment to be made, the dispute shall be deter­

mined ae provided in Paragraph 15 hereof. But nothing provided in this paragraph shall excuse the Contractor 

from proceeding with the prosecution of the work as changed. Except as otherwise herein provided, no charge 

for any extra work or material will be allowed.. 

(0) Change orders shall be executed in accordance with procedure required by the Owner and no work involving 

the change shall be done by the Contractor until a copy of the approved change order has been received by him. 

V~rbal ch~ge orders may be authorized by the Owner only where loss ryf lif' or property appear imminent. Such 

ohlUlges shall further be reduced to writing within a reasonable length of tih,./ in accordance with the pro­

oedure herein stated. 

(d) Change orders will be issued for any change in the contract price, materials used, manner of contruc­

tion, or change in comp-letion time. The change in amount of contract price will be detennined by the method 

sho,wn in subparagraph (e) below. 

(e) Charges or credits for equipment or work covered by the approved change ehall be determined by one or 

more, or a combination of the following methods at the Owner's discretion: 
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{I} Unit price bids previously approved. This,option shall remain available to the Owner for six 

months from data of Contract execution. 

(2) An agreed lump sum. 

(3) The actual cost of: 

(a) Labor, including foreman; 

(b) Materials entering permanently into the work; 

itt 

(f) Minor changes and/or adjustments as may be authorized by the Owner involving no change in price shali 

be verified by a no cost change statement signed by the Contractor. 

15. DISRlTES 

Except as otherwise provided in this Contract, any dispute ooncerning a question of fact arising under this 

Contract which is not disposed of by agreement shall be decided by the Engineer, who shall reduce his decision 

to writing and mail, or otherwise furnish, a copy theTBot to the Contraotor at his address shown in the Contract. 

Such decision I!!hall be final and conclusive unless, within thirty (30) days from the recei;-\; thereof, the 

Contractor appeals in writing ·~o the Contracting Agent, whose . written 1ecisicn thereon, or that of his desig­

nated representative or representativesl shall be final and conclusive upon the parties hereto unless, with-

in thirty (30) days aftar the receipt thereof by the Contractor, he appeals in writing to a court of compe-

tent jurisdiction, which appeal shall operate to vacate said decision of the Contracting Agent. If the dis­

pute is determined by the Contracting Agent, his writtea decision or that of his representative, or representa­

tives, shall, unless determined by a court of competent jurisdiction to have been friludulent or capricious 

or arbitrary or so grossly erroneous as necessarily to imply bad faith, or not supported by substantial 

evidence, be final and conClusive upon the parties hereto. The Contracting Agent may designate an indivi-

dual, or individuals, other than the Engineer, or a board as his authorized representative to determine 

appe~ls under this article. In connect~on with any appeal proceeding under this clause, the Contractor shall 

be afforded an opportunity to be heard and offer evidence in support of his appeal. Pending final decision 

of a dispute hereunder the Contractor shall proceed diligently with the performance of the Contract a.l'\d in 

accordance with the Engineer's decision. 

16. HESPUNSIBILI'!'Y I<\)i{ \'Iuj{]( 

Neither the final. certificates, nor payment, nor any provision in the Contract Documents, shall relieve the 

Contractor of responsibility for faulty materials or wory~anship, and, unless otherwise specified, he shall 

remedy any defects due thereto and pay for any damage to other Hork resulting therefrom, which shall appear 

within a period of one year from the date of substantial completion. The Owner shall give notice of observed 

defects with reasonable promptness. 

17. NON-COI·IPLIANCE 

Acceptance of the work of this Contractor upon completion of the project shall not preclude ·the Owner from 

requiring strict compliance with the Contract Documents - that this Contractor complete or oorrect upon 

discovery any faulty, incomplete, or incorrect work not discovered at the time of acceptance. The one 

year limit specified in paragraph 16 shall not void nol' limit this requirement. 

18. APPLICATIONS FOR PAYlIENTS 

(a) The Contractor shall submit to the Contracting Agent an application for payment. 

{b) 1I0 payment can be authorized for equipment or materials Ilot incorporated in the '1tlork aJ',d not stored 011 

the Owner's property. .~_:I 
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19. ASSIGNJ.fENT 

(a) Uei"ther part.r to the Contract shall assign the Contract or sublet it as a whole Without the w. 

oonsent of the other, nor shall the Contraotor assign any monies due, or to become due to him 

hereunder, without the previous written consent of the Contracting Agent. 

(b) In case the Contractor assigns all or any part of any monies due to or become due under this C 

tract, the instrument of assignment shall contain a clause substantial~ to the effect that: 

"It isagre~ tllat ~he_ rip"~~ ~f~1:e~~sime~_ i~ e.ncl te,~ _ monies dueer to_b~_come due to th 

Contraotor shall be subject to prior lienG of all oer50ns~ firms and cOrPorations for services 

rendered! or material supplied for the performance of the work called for in this contract." 

20. SEPARATE CONTRACTS 

(a) The Contracting Agent reserves the right to let other contracts in connection with this work 

and!?r perform work with Owner Forces. 

(b) Nothing in the Contract Documents shall preclude the Owner's right -';0 do work on site during til 

periQd this contract is in effect.. The contractor shall afford the Owner access to the site fo 

purpclGe of such work. 

(c) ~rormal working day - 'The Contractors shall carry on the operations during a normal working day 

of eiloht (8) hours lihenever possible. The General Contractor shall confine their operations on 

the site to a normal working day beginning and ending at the same time. 

21. SUBCONTRACTORS 

(a) The Contractor agrees that he is fully responsible to the Owner for the acts and omissions of 

his sUbcontractors and of persons either directly or indirectly employed by them, as he is for 

acts ruld.omissions of persons directly employed qy him. 

(b) Hothing oontained in the Contract Docum~nts shall create any contractural relation between any s 

contracltor and the Owner nor any obligation on "the part of the Ol-mer to pay, or to see to the pc 

ment of, an,}, sums to any subcontractor. 

(c) 110 Contractor shall Hrite any subcontract at variance with the conditions of the Contract Docu­

ments and the provisions of the Contract Documents shall be incorpo;rated in any subcontract 

agreement. 

22. SPECIAL SAFETY REQUIREMENTS 

(a) Fire Protection - Temporary heating de'liceo ~ ~ ££ ~ open ~ ~ ~ ~ exposed !U 
~ ~ ~ and lWina ~ ~ ~~, oil, ~.~, ~ ctrictl] forbidden. Temporary 

heating devices shall not be left unattended Hhile being operated at night or non-work days or 

shifts. 

(b) Grounding of Electrical Equipment - All electrical construction equipment, including portable 

hand tools and all o'cher apparatus, shall be grounded by a separate ground conductor (other than 

the service cords) or qy a mlll tiplo cord containing separate grounding conductor, all in,a.ccordan 

with requirements of the latest edition of the National Electrical Code. 
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23. OR EQUAL CLAUSE 

(a) ~lhere specific material or equipment is named in the specifications, it is understood that other 

makes of equal size, quality and performill1ce will be acceptable, if approved as equal by the Engineer 

and the Owner in writing prior to the letting. Requests for such approval must be made to the 

Owne .. at least ten (10) days pricr to the opening of bids. The approval of material or equip/nent 

as equal to that specified will be made in writing in the form of an addendum issued by the 

Engineer to all plan holders of record. The base bid and any alternate shall be based on materials 

only as specified or approved. 

(b) Should the bidder desire to use materials or equipment in lieu of those specified or approved, 

.he must so state on the proposal form· giving the proper deductions or additions as provided for 

in subparagraph (c) below. The award of the Contract will not be based on the deductions or addi­

tions so given. After the Contracts have been awarded tho Owner will make the decision regarding 

the use of materials listed in the proposals. 

(c) Where bids are called for the purchase of material, furnishings and eqUipment of a particular make 

or kind named in the specifications, the bidders m~ bid on other makes or kinds of a similar nature 

but they must name the make and give the name of the manufacturer and a catalogue description and 

the price of the item on which 1he bids are based. If the above information is not given, but only 

price listed, it will be assumed that bidders are bidding on the make and kind named in the speci­

fications and they will be required to furnish that maxe and kind, at the price listed. 

24. Y.ATERIA.LS AIm WORKl<lANSllIP 

(a) Unless otherwise stipulated.in the specifications, all workmanshipl equiPment, materials, and 

articles incorporated in the work covered by this Contract shall be new arid of the best erade 

of their respective kinds for the purpose. 

(b) 'l'he Contractor shall, if required, furnish such evidence as to kind and quality of materials. The, 

Contraotor shall furnish to the owner for its approval the name of the manufacturer of e~ipment 

whioh he contemplated installing, together with their performance oapacities and other pertinent 

informv.tion. 

(c) If not otherwise provided, materials or ~Tork called for in this Contract shall be furnished and 

performed in accordance wi·th Hell-lmown established practice and standards recognized by Archi­

tectsjEngineers and the trade. 

(d) Workmen shall be qualified for their respective trade. Laborers shall not be used in lieU. of '.:c 

skilled tradesmer for the various orafts. 

(e) ~Then required by the specifications or l1hen called for by the Owner,the Contractor shall furnish 

the Owner for approval, full information concerning the materials or articles which he contemplate's 

incorporating in the work. Samples of the materials shall be submitted for approval when so 

directed. l{achineI'Y, equipment, materials, and articles installed or u.sed 'Iithout approval Eihall 

be at the risk of subsequent rejection. 
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25. TITlES 

Titles to divisions and paragraphs in these Contract Documents are introduced merely for convenience and 

shall not be taken as correct or complete segragation of the several units of material and labor. 110 

responsibility, either direct or implied, is assumed by the Engineer for omissions or duplications b,).' the 

Contractor, or his subcontractor, due to real or alleged error in arrangement of matter in these Contract 

Documents. 

26. DEDUCTIOtf FOR UNCORRECTED HORK 

If the Owner d~ems it ei~edient to accept work injured or not done in accordance with the Contract, an 

equitable adjustment will be made with a proper deduction from the Contract price for unsatisfactor,y 

work. 

21. CUTTING AND PATCHIllG 

(a) The- Contractor shall do all cutting, fittine;, or patching of his ~Iork that mC!.({ be required 

to make his several par1s fit together or to receive the work of other Contractors shown upon, 

or reasonably implied by, the Plans and Specifications for the completed project and he shall 

ma,ke good after them as mC!.({ be directed by the Owner or Olmer' s representative. 

(b) Any cost caused by defective or ill-timed work shall be borne by the party responsible therefor. 

(c) The Contractor shall no'~ cut, dig, burn, weld to or otherwise alter or modify the work of any 

other Contractor without the consent of the Engineer or his representative. The above is parti­

cularly applicable in reference to structural members and finished surfaces. 

All cutting, fitting, or patching shall be accomplished by only skilled tradesmen in their respec 

tive craft area. 

id. SALVAGE]) HA'l'illHIAL 

All ealvaGCd material shall remain the property of the ~mer unless specifically stated otherwise in the 

Speoifi cat ions • 

29. PHOGRESS CHART, PROGRESS OF "IORK, CONTRll.CT TE1l1UNATI0N 

(a) The Contractor shall ~Iithin five (5) d~s, or l1ithin such time as determined by the Engineer, aft. 

'date of commencement of work, prepare and submit to the Engineer for approval a. practicable and 

feasible schedule, showing the order in "hich the Contractor proposes to carr,y on the work, and t, 

date on Hhich he will sta.rt the several salient features (including procurement of materials, 

pla.. ... t and equipment) and the contemplated dates for completing them. The schedule shall be in th 

form of ~ progreso chart of suitable ccale to indicate uppropriatel,y the percentage of work 

s~hedllied for completion at al\Y time, The Contractor chall entol' on the chart the actualprogreo· 

at the end of each week or at euch intervals ao directed by the ~nKinecr, and shall immediately 

d6liver to the Engineer four (4) copie~ thereof, two of which shall be retained by the Owner for 

filing and posting. 
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(b) The Contractor shall furnish sufficient forces, construction plant, and equipment, and shall work 

such hours, including night shifts, overtime operations, and Sunday and holida;y 'Work, as ma;y be 

necessary to insure the' prosecution of the work in accordance with the approved progress schedule. 

If, in, the opinion of the Enffineer, the Contractor falls behind ths progress schedule, the Con­

tractor shall take such steps as ma;)' bs necessary to improve the progress and the Engineer ma;)' 

require him to inere,ase the number of shifts, and/or overtime operations, days of work, and/or 

the amount of construction plant, all without additional cost'to the Ownsr • 

. (0) Right of the Owner to Terminate Contract - In the event that any of the provisions of this Con­

tract are violated by the Contractor, or by any of his subcontractors, the Owner ma;y serve 

written notice upon the Contractor and the Surety of its intention to terminate the Contract, and 

unless within ten (10) days after ths serving of such notice upon the Contractor, such violation 

or dela;y shall ceass and satisfactory arrangement of correction be mads, ths Contract shall, upon 

the expiration of said ten (10) days, cease and terminate. In the event of any such termination, 

the Owner shall immQdiate~ ser~s notice thereof upon the Surety and the Contractor, and ths 

Surety shall have the right to take over and perform the Contract, provided however, that if 

ths Surety does not commence performancs thereof within ten (10) ~·s from the date of the mailing 

to such Surety of notice of termination, ths Ownsr ma;y take ovsr the worle and prosecute the same 

to oompletion by Contract or force account, for the account, and at the expense of the Contractor, 

and in such event the Ovmer rna;)' also take possession of and utilize, in completing the work, such 

mat~rials, appliances, and plant as rna;)' be on the site of the worle and necsssary therefor and the 

Contractor and his Surety shall be liable to ths Owner for any and, all excess cost occasioned 

thereby. 

30. BREAKlX)\'ffi' OF CONTRACT PRICE "" 

The Contractor shall submit on forms provided by the Owner: 

(a) A detailed estimate giving a complete breakdown of the Contract price and 

(b) Periodic itemized estimates of uork done for the purpose of making partial pa;)'ments thereon. 

(c) The costs employed in making up any of these schedules will be used only for determining the basis 

of partial pa;yments and will not be considered as fixing a basis for additions to, or deductions 

from, the Contract price. Omission by the Contractor for any item, device or equipment on this 

lis~ing shall not relieve the Contractor from furnishing same when required to do so either in 

the plans or specifications. 

31. ERRORS OR OJ.lISSION 

(a) If the Contractor discovers any error'or omission in the Contract drawings or specifications or 

in the work 14,d.ertaken a.,d perfomed bjo hil:1, he shall i.J:T.lediately notif".r tho Engineer and the 

latter sr.all pro:::ptly verif:: or correct the sa:ne. T1:e Con~ractor'a notificaticn shall be' in "'rHing 

~~d copy of his t~,~ittal shall be fOrk'arded to the Owner. 

(b) If, knowing of such error or ol:1isulon and prior to correction theTtlof, the Contractor procp.eda with 

a:n::! work affected thereby, he sr.all do so at his. own risk and the worle so done' shall not be ,con­

sidered as work done under the Contract and in performance thereof unless and until approved and 

aocepted. 
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32. TESTING OF EQUIPMENT MID ALL CONSTRUCTION 

(a) When notified br the Contractor that, in his opinion, all work required br the Contract has been 

oompleted, the Engineer shall so notify the Owner and request a date for the final inspection of 

the work, including fi:r~y test' of operation. The Engineer, accompani~d br the Owner, shall make a 

final inspection of the work including any test of operation. After completion of this inspection 

and these tests, the Engineer shall, if all things are satisfactory, issue to the Owner and the Con­

tractor a certificate of final completion certifying that, in his opinion, the work required by the 

Contract has been completed in accordance with the contract drawings and specifications. However, the 

certificate shall not operate to release the Contractor of his sureties from any obligations under the 

Contract or the Performance Bond, or from any ~arantees, warranties, or maintenance bonds required 

in the Contract Documents. 

(b) The Engineer and the Owner shall be permitted access tc the project at all times for the purpose of 

making inspections and tems of the materials and equipment. 'l'he Contractor shall provide necessary 

assist~~e to the Engineer and Owner to perform all necessary operation and quality tests on the site. 

The Contractor will not be required to furnish personnel for tests conducted off the site. 

{a} All materials and equipment used in the construction of the project shall be subject to adequate 

inspection and testing in accordance with accepted standards. The laboratory or inspection agency 

shall be selected br the Owner. The ~ler shall p~ for all laboratory inspection service direct 

and not as part of the Contract. 

(d) Materials of construction, particularly those upon which the strength and durability of the structure 

tn~ depend, shall be subject to inspection and testing to establish conformance with specifications and 

suitability for uses intended. 

33. TIME FOR COMPLETION MID LIQUIDATED DAMAGES 

It is herebr understood and mutually agreed, by and between the Contractor and the Owner, that the date 

of 'Peginning, rate of progress, and the time for completion of the work to be done herelUlder are essential 

oonditions of this Contract; and it is further mutually understood and 'agl'eed that the ~Iork embraced 

in this Contract shall be commellOed within ten (10) calendar days after da'~e of issuance of the notice to 

proc<)ed. 

34. OWNER~SRIGHT TO mTHHOLD CERTAIN MIOUNTS MID l>'.AKE APPLICATIOll THEREOF 

The Contraotor agl~es that he will indennif,r and save the Owner harmless from all claims growing out of the 

lawful demands of subcontractors, laborers, workman, mechanics, materialmen, and fUrnishers of machinery and 

parts thereof, equipment, power tools, and all E."U.ppliers, including commissary, incurred in 'the fUrtherance 

of performance of this Contract. The Contractor shall furnish satisfactory evidence that all obligations of 

tho nature hereinabove desi£7lated have been paid, discharged, or ~Iaived. If the Contractor fails so to do, 

then the Owner mil\l', af'~er having served Hri tten notice on the said Contractor, either p~ unpaid bills, of 

which the Owner has written notice, direct, or Hithhold from the Contractor'o unpaid compensation a sum of 

money deemed reasonably GUfficient to pay any and all such lawfUl claims until satisfactory evidence is 

f'urniehed that all liabilities hav,e been full,y discharged, whereupon payraent ·to the Contractor shall be 

nli9\lllled, in accordance Hith the terms of -this Contract, but in no event shall the provisions of this sentence 

be construed to impose any obligations upon the O~mer to either the Cont,ractor or his surety. In p~ing 

any lUlpaid bills of the Contractor, the Owner shall be deemed ths agent of the Contractor, and any payment 

eo mad~ by the Owner, shall be considered as payment made under the Contract by the Owner to the Contractor 

and the Owner shall not be liable to 'the Contractor for any such p~mElnt in good faith. 
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35. MUWAL RESPONSIBILITY OF CmfTRACTORS 

If, through acts of neglect on the part of the Contractor, ~ other Contra.ctor or ~ subcontractor 

shall suffer loss or damage on the work, the Contractor agrees to, settle with such oth~r Contraotor 

or suboontraotor by agreement or arbitration if suoh other Contractor or subcontraotor will so settle. 

If such other Contractor or subcontractor shall ascert ~ claim against the Owner on account of any 

dama~ alleged to have been sustained, the Owner shall notify the Contractor, who shall indemnifY and save 

harmless the Owner against any suoh olaim. 

8.4.4 STANIlARD PARAGRAPHS: SOOPE OF vlORK 

The Scope of Hork (SOH) section of the final negotiated contract, is that 

section of the purchase order specifying the detail requirements which the 

vendor agrees to supply. The S0vr includes, to the degree applicable, at 

least the items covered in the following standard paragraphs. Also, an 

essential portion of the SOH are detailed equipment, installation and ser­

vice specifications. For example, when a bidder responds to an installation 

IFB, he describes the equipment (manufacturers, model numbers, etc.), 

materials (type manufacturer,' quantities, etc.), hardware (coaxial line 

and connectors, waveguides, etc.), and types of labor resources to be used; 

and these displ~s must become part of the final purchase order. For 

complex purchases, the SOH must be extended into greater detail by an archi­

tect or engineer. Be sure to include all applicable specifications in this 

section of the control. 

NOTE: Those paragraphs marked t-rith an asterisk (-)(,) require informa.tion to 

be added or o'\;her consideration l-rhen l?reparing the contract. 

The SOH should include: 
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1. COliTRACTOR QUALIFICATIONS * 

If requested by ,the Owner, the Contraotor shall furnish evidenoe satisfaotor,y to the Owner that the 

Contractor has the neceSGary facilities, ability and financial resources to perform the Contraot. He 

shall' also furnish a list of previous projeots of this type and size which have been completed. He 

shall furnish evidence of his ability to provide maintenanoe servioe for the equipment supplied. 

2. STANDARDS 

All equipment shall be designed, built and tested and installed to comply with recognized standards 

established by: 

(a) American Standards Association (ASA) 

(b) American Society of Testing and ],!aterials (ASTM) 

(0) Institute of Electrical and Eleotrcnic Engineers (IEEE) 

(d) Nati~nal Eleotrical Manufacturers Assooiation CN~M) 

(e) National Board of Fire Underwriters Code (NECP) 

(r) Eleotronic Industries Association (EIA) 

(g} Radio-i!:lectronics-Television ~lanufaoturing Association (RETJ.iA) 

(h) CCIR and CCITT 

(i) Federal Communications Commission (FCC) 

(j) Federal Aviation Assooiation (FAA) 

(k) Oooupational Safety and Health Aot (OSHA) 

(1) Underwriters Laboratories 

(m) Applicaple State and Looal Codes 

Where minimum standards or perfonnance criteria are set fo~h, no compromise of these standards or per­

formanoe criteria will be considered. ~lliere specified standards are not mentioned, the bidder will be 

expected,to inoorporate equipment a~d methods consistent with reliability and performanoe elsewhere 

epeoified. 

3. DEVIATIONS * 

Deviation from full oompliance with these specifications requires approval of the Engineer. The Supplier 

Bhnll furnish a formal request in writing for eaoh deviation providing substantiating' reasons for the 

deviation request. The request shall be sent to (specifY). 

'. ~, 
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4. ITEMS TO BE FURNISHED BY OWNER * 

(List all items such as electrical ~ower at site, access, specific drawings, or other data, parking, 

licenses, and permits, etc.) 

(a) 120/240 VAC electrical power at each site 

(b) Right of w~, site access, roads, drivew~s, easements 

(c) Data on existing conditions and equipment to be used or connected to. Aocess areas will be 

defined. 

(d) Parking area, and place for employees of the contractor to clean up at th~ end of the work d~. 

(e) License s 

5. MAJOR ITE1~S TO BE pnOVIDED BY BIDDER 

(a) This project shall include, 'r...:t is not necessarilJ: limited to,providing all items detailed on the. 

bid price list. All other Hems required shall be furnished and installed to provide a complete 

functional E~ystem ClS intended bJ' these specifications. 

(b) In addition, the Contractor shall provide the following services: 

(1) Perform all field surveys and tests required for equipment and system design. 

(2) Furnish, install, test and place the system in service. 

(3) Instruct (on an informal basi.s during installation and testing) the owner personnel in equip­

ment operation and minor maintenance. 

(4) Provide necessary equipme~t and perform tests to prove equipment is performing a$ specified. 

Tests shall be conducted at time specified and in presence of the Engineer. 

(5) Furnish all labor, mate-rials, equipment and appliances for the system in accordance with these 

specifications. 

(6) Provide writt~n record of such tests to the Owner including, but not necessarily limited to 

transmitt~r r.f. power output, receiver senSitivity, frequency, transmitter,modulation ~~d 

any other parameters indicative of Contract com;lliance or required by ~C. 

6. REPORTHlO * 

For services,. it is common to require that periodic progress reports are to be supplied by the vendor. 

For example, a system installation contract should call for at least monthly progress reports complete 

with 3 description of work completed, activity schedules, problems encountered ~ld goals for the subse-

quent period. The lack of adequate progress reporting ~J vendors, as applicable, can lead to many problems 

in terms' of the purchaeing agency having insufficient information to judge whether suitable progress is being 

made, and thus losing the ability to take remedial action in Jime to avoid schedule del~s. 

7. UTILITIES 

All water and electricity necessary for the cOl1!li;ruction of work. specified hsreinafter shall be furnished 

b,y the Contracto~ e~cept where these utilities are readily supplied by the Owner. 

B. EXA1<UNATION OF SITE 

The Contractor shall visit the premiees, carefully ey.amine same to familiarize himself wit.h existing 'condi-, 

tions at the time of submitting his proposal as, .no claim for extras wi).l be allowed for any work which 

could have been foreseen b,y the c~ntraotor and included in his proposal at the time of submitting same. 
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9. SCHEDULE OF WORK 

The Contraotor shall so schedule the work as to not interrupt the dai~ routine of the other functions in 

the buildings in which work is to be done and shall coordinate with the pl~per authorities. 

10. STORAGE OF MATERIALS 

The Contractor shall provide for storage of materials, any materials stored outside shall be proper~ pro­

teoted from the weather and shall be located in ~reas appr~ved ~ the Engineer. 

11. PROTECTIon OF EXISTING BUILDnlGS AND SERVICES 

The Contractor shall be responsible for damages to the existing buildings, equipment and. services during 

construction. Should any damage occur the Oontractol" chall reple.ce or repair to the satisfaction of the 

Engineer. 

12. SPECIFIED EQUIP~!ENT 

(a) Where equipment is specified by trade or type r,ame, on~ those brands or types mentioned \[il1 be 

used in the Base Bid, and if a Contractor wishes to quote on an equal type of eqUipment to that 

specified, he may do so on an alternate basis. The low bidde~ will be determined on ,the basis 

of the base bid and any "asked for" alternate; any write-in alternates will not be considered in 

determining the low bid. 

. 
(b) Vlhen an item of mat!3rial or equipment is specified as to make, size, shape, operating characteris-

tics, and capacities, e"tc., and other brands are mentioned as acceptable equal, the other brands 

must conform to all requirements of the specifications and it shall be the Contractor's responsi­

bility to verify the other mentiohed brands do meet the requirements of the specifications. 

(0) 'l'hese specifications do not include a.n;y proprietary iteme, componont.s, circuits or devices which 

would preclude any equipment manufacturer from producing equipment to meet these specifications. 

All tllchnical tolerances, ratings, power outputs or any technically specified criteria contained 

within these specifications are considered to be within the current" state of the Eleotronic art 

and are currently being met by commercially available equipment. The tact that a manufacturer 

ohooses not to produce equipment to meet these specifications f providing thll above criteria are 

met f will not be sufficient cause to adjudge these specifications as restrictive. Should any 

of the above criteria not be met within these speoifications as to cause or portion of these 

specifications to be proprietary, the Owner shall be advised immediately,' 

13. LICENSING 

Contraotor shall provide Owner with technical data necessary for preparation of application for necessary 

pormHo and liconees for tho system and shall assist in preparation of applica'tions for samo. 

14. SUIM;YS 

(1\) Provide all surveys, field tests and o'ther investigative wo:rk required for ve:rification and relocation 

or applications for same. 

(b) Provide Engineer for four (4) copies of reports of such investigations. 



15. INSTRUCTION MANUALS AND PARTS LISTS 

(a) Furnish prior to final acceptance three complete and final copies including oorrections and revisione 

to the s,ystem occuring during installation and test for each installation. One manual of each type 

shall be furnished to the Engineer. Instruction manuals are to include the following infonnation: 

(1) Summary: Technical summary of the equipment including power output, power input, frequency range, 

eto. 

(2) Safety Notice: A safety notice shall be prominently displayed and shall indicate all safety pre-

cautions to be taken by personnel and employed in the installation or maintenance of the equipment. 

(3) Operational diagram of system as constructed (block) showing all pieces o'f equipment. 

(4) Speoifications for each station of the system. 

(5) System drawings, comprising detailed dra~lings applicable to the s,ystem and showing connection 

points for Owner wires and power supply terminat:'ons. 

(6) Parts list with identification symbols or part numbers for all replaceable parts and assemblies. 

Parts lists shall include technical descri~tion of parts to aid in ease of procurement. 

(b) The tex!; of the instruction book shall include: 

(1) Description: Which shall contain a general description of the unit followed by a detailed descrip­

tion discussion of the mechanical construction and electrical theory of operation of the subject 

unit. 

(2) Installation: Hhich shall cover the installation of the subject unit. It s~all contain 

instruction for unpacking, positioning, and wiring the unit and the installation and wiring of 

any separatelyc.rated components, and optimization of system performance. 

(3) Operation: Which ,Iilhall outline and describe in detail all adjustments, checkS, and tests reqUired 

to place the subject unit in a satisfactory operation. Instructions and infonnation regarding the 

limitations of the equipment. shall. be given, especially in connection with components likely to 

be damaged by improper adjustments. 

(4) Maintenance: \'/hich shall be devoted primarily to maintenance of the equipment and shall give de.:. 

tailed instructions for its inspection and repair. A table shall be included showing routine 

inspections and tests which are required to aSsure continuity of service. This section shall 

contain a list of possible troubles, together with their remedies, and a table of the nonnal 

. voltages and currents for various items, over their nonnal range of operation. '1'he instruction 

book shall contain a complete list of all parts for the subject unit including such minor items 

as sockets, tennlllal strips, etc. This list shall be made up in tabular form and containl 

'l'he item number corresponding to diagrams furnished (suoh as C-l, a-I, 1-1, etc.). A descrip­

tion of the item rating where applicable, and a. statement of its function such as (c<o.pacitor, 

5.5 mmfd, 400 volts, bypass). For standard parts which Contractor has purchased, the data 

given shall be sufficient to permit ordering replacements from the manufacturer, inoluding 

a minimum, part symbol, name of part and its function, manufacturer's rating, name and 

address of manufacturer and his type deeignatioh. Diagrams shall be included in the instruc­

tion book as follows: 
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-Sohematic diagram of each unit module 

-Schematic diagram of each unit or module which uses a. printed circUit. board shown as an over-

lay on a pictorial representation of the printed circuit board, both sides. 

-Schemati0-diagram of all control circuits 

-Schematic diagram of interconnections of units or modules 

-External conneotion diagram for each type of installation 

-Item designations corresponding to the parts list sha.ll be shown on all drawings 

~alibration charts of all controls and adjustments where such calibrations are necessar,y 

to proper maintenance of the equipment 

-Mschanical details of any special mechanisms employed in ths equipment 

-Block and level diagram indicating all voltage or current levels 

(0) Bind each Instruction Manual in d~rable cover including a. folder envelope for drawings. 

(d) In addition to schematics, etc., the manuals shall contain theory of operation of all active 

devlces in sufficient detail to facilitate servicing. The bidder shall include a bid sample 

of complete manuals from an installation of similar size and soope for the purpose of evalua­

tion. The manuals will be returned. 

16. CLEAN UP 

Romove from buildings and aites as it ac~~lates, all containers and debris resulting from this Contract 

work and leave all materials and equipment and spaces occupied by them absolut~ly clean and ready for use. 

17. TEST AND INSPECTIONS 

(8.) The Contractor shall put all equipment into satisfactory operation and perform all work as necessary 

for tuning, adjusting, etc. required for satisfactory operation. 

(b) Teats and inspeotions m~ be conduot~d at any time at the Owner's or Engineer's discretion to deter­

mine the charaoteristics of the system herein deacribed. Contractor shall assist in such tests and inspec­

tions as necessary through provision of equipment and access to various connections, devices, and in general 

all equipment, in addition to demonstrating operating features of all component~. 

(0) Contractor and manufauturer shall perform shop tests prior to shipment of equipment. The Engineer shall 

be notified of shop tests -two weeks in advance and shal~ be permitted to witness all tests. This shall 

inoludo asoombly of all equipment in manufacture r'0 plant and testing of all circuits to assure proper func­

tiolling of all equipment and mee'~ing performance specifications. Certified data of tests shall be submitted 

to the Engineer. 

(d) Contraotor shall make all tests, inspections, and checks necessa~J to place equipment in operation and 

to determine that system functions satisfaotorily. 

(c) Contraotor shall notify. Engineer when installation is considered to be Qomplete, in operating condition 

OJId rond,y for operation and performance tests. 

(r) In preachce of Engineer, Contractor shall conduct complote functional performance tests of system to 

domon[1tratc that S'Jatem me-ets performance guarantecs. Data recorded during these tests shall be checked 

ngninat that obtained during shop tests. All instTUlT1ents to be furnished by Contractor. Owner will not 
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accept work nor make final payment to the Contraotor until Contractor has proven to the Engineer beyond 

a reasonable doubt that the s.ystem fUrnished and installed Qy the Contractor is operating in conformance 

with specificatioil'J. 

18. GUARANTEE 

(a) The Contractor shall guarantee all materials, workmanship, and the succezsfUl operation of all equip­

ment (except tubes) and apparatus installed Qy him for a period of one year from date of final acceptance 

of the whole work unless indicated for a longer period of time. If any defect or ma~fUnction occurs with­

in the first three months following acceptance, the Contractor shall repair or replace the d:efective unit 

at his sole cost and expense. The guarantee for the subseqy.ent ninG months of the year following acceptance, 

shall be limited to replacement of parts, complete modules, oircuit boards and ind;.vidual cotnponent at no 

cost to the purchaser, for any labor, equipment or transportation! replacement pa~ts, or any other charge. 

(b) Transistors and diodes shall be guaranteed for a minimum of one year. Tubes shall be warranteed for 

a period of ninety (90) days. 

(0) If it appears that within one year from date of oompletion the equipment does not meet the warranty 

specified above including repeated failures of the same component or unit, the vendor shalt thereupon 

oorrect any defect, including non-confcrmance with the specification and at its option either by repairing 

or replacing any defective part or parts. The Contractor ahall respond to a trouble call within twenty­

four (24) hours of receipt of the call. The Contractor may provide a replacement unit for use until repairs 

and re-installation are completed. 

(d) The Contractor shall warrant to the buyer that the equipment to be delivered shall conform to the speci­

fications and be free from defects inmaterials and wory..manshiI> The foregoing warranty is exolusive of all 

other warranties whether written, oral or implied. 

(e) In addition the Contraotor shall guarantee the system for following conditions: 

(1) Free from imperfections in design, rrnterials, or construction which would create hazards, operating 

difficulties, or fai1uro to meet specified performance ~~a1ity. 

(2) Capable of continuous and satisfactory performance under normal operating oonditions as speci­

fied equipment rating and capaoity. 

(f) '1lhe Contractor shall provide upon request evidence of the intent of the manufacturers to make available 

replacement parts for each item incl~ded in this equipment and sh1.<11 be in a position to promptly .replace 

these parts or provide information for substitute parts as 'may be required for a perin~ of ten (10) years. 

(g) The ,Contractor shall, on combining the equipment supplies with the materials and services provided by 

the Owner guran·tee a completely operational s.ystem to the extent that the bidder supplies the equipment. 

19. EQUIPI-IENT DESIGN 

The equipment provided shall bo of rugged construction and designed with the best engineering practices and 

incorporate the latest technical developments. All equipment and materials suP~lied must be new. 
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20. SYSTEM DESIGN 

The Contractor shall be responsible for providing equipment which performs within the system to the speci­

fioation outlined in this documsnt. The Contraotor shall furnish and install the equipment supplied and 

demonstrate that it is compatible'and the system performance in aooordance with these speoifications. 
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9.0 TECHNICAL IMPROVEMENTS 

All types of communications are affected by technology advances.$ Recent 

law enforcement communications improvements have resulted in the increasing 

use of UHF channels, speech scramblers, data communications (both base-to­

mobile and mobile-to-base) etc. Although not all of these have found wide 

usage, many are becoming more important as the equipment improves and be­

comes more cost effective. 

Two recent developments which may find wide application in law enforce-

ment and other public safety work are computer-aided-dispatch and automatic­

vehicle-monitors. The current status of these developments is discussed in 

the following section. 

9.1 LAH ENFORCEMENT INFORMATION SYSTEMS 

There is an increasing flow of information from local, state and national 

law enforcement records files. Much of the information now is handled 

by manual retrieval from files of aperture cards, microfiche and printed 

lists. Recent developments in 'integrated data systems have resulted in the 

NCIC data system, mACIS (Io'l-Ia), LEADS (Illinois), LEIN (Michigan) and other 

state-wide systems. Automatic information systems are nOli appearing ,in­

volving the use of computers for automatic file entry and retrieval via 

time-shared terminals. Several large cities are extending this concept in use 

of automatic command and control syst.'am and Hi th :the aid of major vendors 

are experimentally evaluating these for operations. 

Several of these have been studied as they could apply to the agencies in 

Iowa. Several of the larger coordinated city and county agencies could 

benefit from the usage of these systems if they were designed to have the 

proper size and capacity. The technology is ready but the software and 

system hardware capacity needs to be developed suitable for Iowa Law Enforce­

ment Agencies and proof tested in one or more of them before g~p~:..~al usage 
,; ~,' 

commences. 

The recommended procedure to obtain this development incolves encouragement of one 

or more agencies (which have an experimental interest) to develop grant 

- 261 -

\J 

!) 



',' 
/: 
/' 
" 

, 

j"\ 

l'-(;~t . 
f' 

,~ ,", " 

. ~' 
. ' . 

tt 

..... 
fA :: 
Ii:,;" i. 
i 
:1. , . 

i 
I" 
~I 

, 
I , 
I 

.: 

request propl.:>sals which will partially fund this activity. Accordingly, 

the following functiona.l description is provided to list fea,tures which 

should be sought in a system design. The design of such a .system is 

beyond the scope of this contract, however, major vendor ~!stems were 

reviewed in preparation of the following list whioh provides a basic 

funcational capability required of the system: 

1. Files: 

2. 

a. Wanted persons 

b. vlanted vehicles, possibly as part of a complete county vehiole 

registration file 

c. Stolen property 

d. Crime statistics 

e. Dispatch activity, incident files, etc. 

f. Modus operandi, a major crime reoord comparison and matching process 

Fwlotions: 

a. Person/vehicle/property search for local area wanted or stolen as 

appropriate, 

b. Incident status and reporting. Provide status of incidents as they 

are reported into the system, l'1hen the dispatcher assigns a Wlit, 

when the unit reports 10-23 and 10-24, and when the incident is 

(~J I)f)er;. It ,J,e rd, ;ro0, optiona.l feature is the capability to ascertain 

whe'ther the same inoident haD been reported by more than one' person. 

As incidents are reported, the computer can search them for similari­

ties and report these similarities to the dispatcher, 

c. Prior incident search. This feature enables the disp~tcber to ascer­

tain whether e,n incident has occurred at the same address or at the 

resident corresponding to given name. This information is also 

essential to preparing crime reports and statistics, 

d. Automatic dispatch. This featUre automatically keeps a record of 

the current status of all units. It displ~s the numbers of the 

available units in a given patrolled district or area to the dis­

patcher so that he can d.ispatch the nearest unit to a complaint. 

It also maintains records on available vehicles in adjacent patTolled 

districts in the event that all of 'che units in the district in which 

the incident occurred are out 6f service. Eventually, with the 

advent of reliable automatic location devices, routine dispatch 

could be autoll1aitic, 



e. Uniform Crime Reporting. This feature allows the automatic develop­

ment of uniform crime reports, ..e f. General - A la\-I enforcement system should be flexible and open-ended 

so that programmed features can be added at any time. 

It should provide sufficient bulk storage to accommodate the re­

quired files. 

- The softl'lare should be portable, that is, .. rritten in a common language 

(e.g. COBOL) such that· it can be used on different computers, .l'lith 

no, or ~t most, very little re-programming. 

- It should be a large enough system to accommodate ten years pro­

jected growth with use of expansion capability. 

It should provide rapid access to information and provide processing 

speed so that response to any inquiry comes back within a few 

_ se~onds (15 or less). 

- It should be secure from access by agencies other than law enforce­

ment agencies for which it is intended. 

- It should be able to accommodate an eventual mobile terminal sys­

tem (terminals in the vehicles). 

- Its reliability should be very high (well over 99%, 95% of the 

time) with backu.p equipment on line for major system fUnctions. 

The desired features of any law enforcement system must be carefully considered, 

their relative costs weighed, and general specifications for the system should 

be drawn up by the user agency, perhaps with the assistance of an indepen-

dent consultant. It must be recognized that specifications ~~r a computer 
I' 

system are vastly diffe:rent from those of a communications system. The 

reason for this is, that computer systems are (.\ontrolled by programs (soft­

ware) and it is very d±·fficult ·to write adequate software specifications. 

None-the-less, we recodimend that independen~iJ non-restrictive specifications 

be drawn for a system; that vendors be asked to bid on developingthe'system 

based on those specifications; and thatthE:':,'.s.Ystem specified be a turn-key 

system, that is, PC3iYme'n:tfor the system is mrlde when the system is delivered, 

documented, tested on-line and meets all specificatic'Jris when operated by agency 

personnel who have been instructed in vendor training sessions. 
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9.2 AUTOMATIC VEHICLE MONITORS 'IN LAND MOBILE. SYSTEMS (Reference 30) 

Rapid geographical vehicle location and automatic electronic display of this 

location requires a .. publicsafety commupications subsystem. This subsystem 

is comprised of a sensor which provides location data, a communications 

l.ink to transmit these data to the Comm Center, a da.ta processing device and 

a method of displ~ing the information in geographical terms for use by the 

'Comm Genter dispatcher. 

Au-tomatic .vehiole monitors (AVM) or vehicle locators have been discussed with 

s.tate, county, and municipal law enforcement officials both inside and out­

side of Iowa. Reactions varied from "m~ be useful" to "would have great 

ut ility II I Estimates for the desired vehicle location accuracy varied from 

100 feet to one mile. f~average was 500 feet for metropolitan areas and 

0.5 miles in rural areas. Officials generally view such a system, when it 

becomes economically feasible, to provide considerable help in rapidly se­

lecting the vehicle to respond to a given call, in speeding aid to an officer 

in difficultYf and enabling better supervision of patrols. Several mentioned 

·that unless such supervi~ory applications were handled properly 1 some officers 

might take offense at 'cheir every movement being observed. One supel''Visor 

mentioned in this conn.ection that "any officer who was doing his job would 

have no worries". .A positive and recognized advantage derives from an 

ability to send aid to an officers location should he become troubled or 

attacked with no way to report his condition. 

9.2.1 AVM BENEFITS 

The use of an automatic vehicle monitor in public. safety vehicles, especially, 

those used for law enforoement patrol units has several potential benefits. 

These include: 

1. A reduction in overall unit response time by assuring that the dispatcher 

0~4.n locate and dispatch the closest available unit in each case. Reduce 

the number and length of radio mes-sages associated with the emergency 

response. Both of these have an effect in reducing the response time to 

an emergency request, 
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2. Command and dispatch personnel can more effectively monitor the status 

and location of all patrol units. This will significantly increase 

an ability to control the deployment of needed resources and manpower. 

3. The use of a central processor controlled real-time displ~ of unit 

location will allow storage of data and enable generation of activity 

summaries for any period of operation of the unit, 

4. Patrol patterns can be made more random and dispatched to suit the occa­

sion rather than to have a predetermined and/or fixed patrol pattern since 

the command and dispatch will be able to monitor con'tinously the vehicle 

distribution in a patrol district, 

5. Automatic non-voice status reporting devices will enable command personnel 

to be alerted immedia'bely when a P'!Ltrol unit needs assistance and will 

enable the assistance to be directed precisely to its destination, 

6. Communities or operating Comm Cen"bers for regions, districts 

or communities in a network will be able, through centralized computing, 

to determine all the vehicle locations in the network and PJ'c)vide, there­

fore, a location service function for that area. This function provides 

the real-time information needed for computer-aided-dispatoh or automatic 

command and control systems. 

9.2.2 FUNCTIONAL REQUIREMENTS 

Some basic functional requirements and parameters that must be determined for 

an AVlI1 subsystem are as follows: 

1. Area of coverage, jurisidictional area of agency, 

2. Accuracy by which a vehicle may be located within the area of coverage. 

(Note less than ± 500 feet in urban areas and + 2500, feet in rural 

areas), 

3. Number of vehicles that can be served from the largest to smallest agency, 

4. Frequency of vehicle polling each time called: 

a) during normal operatio'ns 

b) during priority operations, 

5. Frequency of location sensor measurements. Continuous (i.e. (10 second 

period) , 

6. Data transmission rate. Data mCIiY be interspersed with voice op. either 

Information or Operation Channel of mobile radio unit, 
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7. Passive location sensor (no action by vehicle occupants), 

8. Sensor signal source (operational, reI iab il ity , maintenance, use by 

other services, amount of spectrum used, etc.), 

9. Data processor (small unit at public safety Comm center), 

10. Displ~ at Comm Center dispatch console, 

11. Cost for mobile vehicle sensor should be less than a standard mobile 

radio) , 

12. Mobile readout of coordinate position (optional). 

9.2.3 TYPES OF AVM SYSTEMS 

The types of AVM systems fall in three (3) general categories: 

1. Inertial navigation (dead reckoning), 

2. Proximity (signpost or check-in). Location grid of node and number 

from check points, 

3. Triangulation or trilateration (radio location). 

Inertial Navigation Systems 

The inertial navigation system uses equipment completely contained in the 

vehicle to determine its location. The distance and direction of travel 

are monitored bJr this equipment so that the position of the vehicle is 

known at any time. These location data are transmitted to a Comm Center upon 

receipt of ~ request. 

AHhough inertial navigation systems have been developed and are currently 

in use in aircraft, no known AVM system using this principal has been tested. 

The primar,r reason is high cost, for a gyro platform is needed in each 

vehicle. This is ver,r expensive (estimated at $10,000). A periodic update 

method is required for reset of inherent drift inaccuracies. For reliability, 

the reset should be automatic and either continuous or be provided each 15 
to 30 minutes. 'l'his requires either :a manual or automatic input of a 

secondary location moniiior. 
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·Proximi ty Systems 

Three (3) known systems of this type, (a) the RCA Electronic Fence (Refer­

ence 27, (b) the Motorola CTA (Reference 28) and (c) the Passive Signpost 

(Reference 26), have been proposed and tested. 

a) In the RCA system a grid or array of transmitters emit location 

oodes which are received and stored in the vehicle as it enters a parti­

cular geographioal "zone". Hhen a data request is received by a 

vehiole from the Comm Center, the vehicle identification code and the 

current location code are transmitted to the Comm Center for display. 

Thus, the dispatcher knows the geographical "zone 1\ inside of which the 

vehicle is located. The accuraoy of location is thus determined by 

the size of the zone. The estimated number of transmitters necessary 

to cover an area of 100 square miles with an accuraqy of 500 feet is 

between 10,000 and 20, 000. The RCA test system operates VTith an . 
amplitude modulated carrier at 10.6 GHz and uses a 10 bit message at 

100 bps. This enables the s,ystem to have 512 zones and is readily 

expandable. 

b) The Motorola system was built and tested for use in Chicago Transit 

Authority buses. It used fixed location "signposts 'l which transmit on. 

150 MHz (nominal) using 100 milliwatts output power and a 12.5 kHz 

bandwidth. A 10-bit digital code, which represents the signpost loca­

tion is transmitted and detected by a bu.s receiver as it passes a sign­

post. Data is stored in a receiver memory. Eaoh timE) the bus passes 

a ne\,l signpost, the data in memory is up-dated. The buses are interro­

qated by the base station on a polling cycle and respond on a 25 kHz 

bandwidth channel operating at 450 lYlHz (nominal). This system has a 

capacity of 3,300 buses with an up-date period of ,minutes. The s,ys­

tern accuracy at the 95 percentile point in a metropol:i.tan high-rise 

environment is estimated at 500 feet. No oareful accuracy evaluation 

has been reported. 

c) A truely "signpost" AVM system involves the use of a passive tune 

circuit reflector which is part of an ordinary street 13ign. Individual 
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high-Q elements operating in the microwave bands are made a part of 

the street sign. Tne discrete frequencies to which the elements are 

tuned are made .:l part of the "printed circuit street sign" and are 

individually selected for each different intersection. 

Each vehicle contains a pulsed miCr01'lave transmitter which ffi'ieepS 

through a specific range of microwave frequencies in sequential bursts. 

\;lhen the vehicle approaohes the coupling range of the "signpost ", those 

frequencies in the swept spectrum at which the tillled cirQuits are re­

sonant are re-radiated. These are detected in time sequence by the 

microwave reoeiver in the vehicle and provide the necessar.y data to 

identify that location. These data are stored in a register together 

with vehicle identification and are transmitted to the base station 

upon request. A computer is used to process these data and identi-

fy the location of the vehicles. 

It is not knOlm if a system of this type has been tested. The number 

of "signposts" required would depend on needed accuracy of a 

vehicle location. 

Trilateration Sj'lstems 

Several systems, which can generally be classified under radio location using 

trilateration or triangulation, have been either tested or proposed. All 

such systems use some form of time or phase (i.e.; distance) difference mea­

surements and these measurements establish the vehicle location by means of 

rectangular, polar, circular, or hyperbolIc coordinate systems. These sys­

tems have different operational featu.res, performance capa'bilities and limit­

ations. Each requires a data processor in the Comm Center, and covers the 

frequency spectrum from 10 kHz to 100 GHz. The following are brief descrip­

tions of systems: 

a) Hazeltine Syst~m (Reference 28) 

The Hazeltine system is a ,.,ride-band pulse ranging system operating in the 902-

9?8 MHz band. l.t employs a hyperbolic ranging algori thra so tlia.t only the 
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return transmission from the vehicle is used for ranging. :Modest data 

transfer is provided bet~leen base station and vehicle during each) 

location up-date "l'lhich occurs in a 'time-slo'c assigned to each vehicle. 

Approximately 4,000 vehicles can be accommodated every 15 seconds in a 

"high-rise" environment with a demonstrated accuracy of 300 feet. 

(b) The Cubic Corporation System (Reference 28) 

The Cubic AVM system is operated at 220 ~lliz and uses phase trilateration 

and includes the usual voice channels and a tvlO-way digital link between 

the base station and the vehicles e The data link uses a digital link 

overlay technique and operates at 3840 Hz and a rate of 240 bits/sec •. 

Low priority vehicles are polled four (4) times per minute and high 

priority vehicles are polled sixteen (16) times per minute. The vehicles 

are divided into four (4) low priority groups ancI one high priority 

group.. The base station transmits ~ tone for trilateration purposes and 

can obtain data from approximately 1000 vehicles per minute. The system 

location accuracy in a "high-rise" environment is approximately 5000 feet 

and in a low~ise environment 3400 feet. 

(c) Sierra AVN System (Reference 28) 

The Sierra system uses phase trilateration on a 1~5 kHz tone transmitted by 

each vehicle for 10 miJ.lisecortds on the regular mobile transceiver. The 

signal is received by several satellite receiving stations, demodulated with 

the audio transmitted to the base station via dedicated telephone lines. 

'.Phe system will determine the vehicle location in a "high:-rise" environment 

wi th an accuracy of 27QO .feet and in a "lO\·r-rise" environment with an 

accuracy of 4500 feet. Two 25 kHz channels will accommodate 1,360 

fixed route or 680 random route vehicles. In order to achieve a location 

accuracy of 500 feet, it is estimated that 28 receiving stations wQl be 

necessary to cover an urban area of 100 square miles. 

(d) The Teledyne AVl\1 System (Reference 23) 

TheThledyne AVN sys'tem uses the U.S. Coast Gua;rd Loran-C navigation system 

operating at 100 kHz and as a consequence no additional spectrum allo!~ation 

is necessary. A Loran-C receiver is used at the base station and in each 

vehicle. 
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The time difference da·ba. from eaoh 'vehicle, is . transmitted to the base 

station and 'bhe Comm CenJeer processor deter!~ines the vehicle location. 

An accuracy of 500 fe,et is claime.d fO'r' thesya,tem with recorded accl)X'aoies 
. , 

of 1,400 feet and 1,000 feet beilig me~sure~ in a Ifhigh-rise lt and "1\::lw-rise i1 

environment respectively in the Philadel;Phia a.rea. 

At the present time t the l,oran-G ground..:.wave propagation, which is capable 

of providing a lOca"bion fix vii th1 ,500 feet accuracy contours, 95% of the 

time and a.standard deviation of O~ 1 microsecond, covers only the Eastern 

one-third of the continental United states (East Coast, Southern Coast, 

and ·the Great Lakes from vlisconsi:n east). Skywave fix. area, 1'lhich covers 

the remaining area to the Rooky l'~ountain:s prov~des an accuraoy of only 

two nautical miles per mioroseoond..Co:nsideration is. now being given to 

installing Ldran-C stations to 'prov;i.de west cot:d; cOYerage but North Central 

states and;portions of the SouthTrlest will not be oovered by stations currently 

plarUled for installatiol1 through the year 1980. 

(e) TV Time System (Reference 29) 

rrhe National Bureau of, Standards Boulder Laboratory has proposed and 

tested the basic concepts of an AVM system "lhieh uses time synchronized 

SOfl,n signals from nearby TV stat.ions", The basic time difference data is 

measured. in each vehicle and these dl,3.ta can, be transmitted to a Comm 

Center on an existing radio channBl for processing and display. Results 

sho"'l that 'bhlil system is capable of a location accuracy of better than 

60 meters (200 feet ) with a 9r:f{o confidenoe level. 

After time synohronization Of TV ,stations is implemented, the TV stations 

become passive participants in the system. HQ1'leVer, the use of looal 

'rv 81;ati011s in this system presf,lni.;s a problem because the stations do not 

ordinarily operate tl'lenty-four hou,rs per day. In addition, TV stations 

arc nO'b necessar:i.1y uniformly dis'\;ributed around a metropolitan area. 

'rhesa complications could be· eliminated with auxiliary stations con­

structed specifically feir tl\is purpose but this removes some of the 
-

eoonomic a.nd spectrum advantages to this system. The cost of AVM 

equipment per vehicle has been estimated to be between $500 and $1,000. 

This doesn't include the cost qf the prooessor and display units at 

the Oomm Center. 
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(f) Omega System (References 31, 32, 33 and 34) 

e The Omega navigation system, \'lhen fully implemented in late 1975, will .. 

provide world-wide navigation. Eight (8) transmitters will each radiate 

'/0 kilowatts of 1'f e:jlorgy on 10.2,11.33 and 13.6 KHz in synchronized 

1 seoond (approximately) time slots which comprise a 10 second time r;ame. 

These signals are currently used for maritime and a-ircraft navigation and 

have positioning accuracy ranging from approximately 660 feet to 6600 feet 

(one nautical mUe). 'rhey could be used for AVM, although no known system 

has made application of these signals for this purpose. In a system of , 
this type a passive receiver in the mobile would determine the phase dif-

ference between the reoeived signals and an internal frequency standard. 

The phase data would then be automatically transmitted in digital form to 

the Comm center on the Information Channel 'Vlhenever the Comm center re­

quested it. At the Comm Center these data when compared with similar 

data received at that location and adjusted for diurnal variations of 

th~ ionosphere (due to the rising or setting of the sun). The Comm 

Cehter computer can then calculate and display the location of the mobile. 

_ It may be expected that this differential sYf3tem could have accuracy 

better than the primary positioning necessary and its cost should be con­

siderably lower than when primary position fixing is done within each 

vehicle. 

9.3 RECOMMENDATIONS 

The AVM state-of-the-art is evolving relatively slowly and has not a,pproached 

a point where one or more system types have beco'me predominate. System cost 

estimates are very difficult to obtain as some manufacturers are waiting 

for firm frequency allocations to be made by the FOC for AVM applications. 

Therefore, it is recommended that no general implementation of AVM'E:! in 

Iowa Public Safety Communications be undertaken at this time. However, ,it 

lJIay be considered desirable for concerned officials in some locations, e.g. 

Des Moines and Polk County or the Hig~way Patr~l to obtain funding ofa 

research model installation of one of'!the AVM systems described above. 
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10.0 REC OlfJlilENDAT IONS 

The following recommendations are prepared for guidance of those individuals, 

organizations and Advisory Committees having responsibility for carrying 

out the specific implementation plans of this development plan. 

10.1 TACTICAL CHANNEL RADIO (public Safety Emergency Radio System) 

1. It is recommended that the State Planning Agency/Iowa Crime Commission 

make appl~cation to the LEAA for funding to develop this Tactical Channel 

system for all counties: 

a) \'lhich agree to upgrade their operations to meet the requirements 

of this plan, 

b) To operate 24 hours per day in accordance with the rules and 

regulations approved by the Commissioner of Public Safety, 

c) Which will agree to install and maintain such equipment. 

10.2 POINT-TO..;rOINT CHANNEL RADIO 

1. It is recommended that the usage of the Point-to-Point Channel by the 

Iowa Highway Patrol Radio centers be continued for broadcasting an 

alert of s,evere weather warnings to all county Comm Centers. 

2. It is recommended that the Point-to..;roint,Channel radio system 

(155.370 MHZ) be eauipped to operate as a simplex voice grade link to 

receive data transmissions from another agoncy and to-be manually 

switchable to either receiving or transmitting to another agency 

within radio range. 

3. It is recommended that the Chief, Communications Division of IO\-la and 

the Chief Radio Engineer engage in inter-state discussion with other 

states communications personnel who are responsible for planning; and ,,.. . 
with the FCC and the National APCO in an attempt to convert the 155.370 MHz 

fre~uency usage from a single frequency simplex, non-CTCS, non-aelect-

ive calling, ~ a VOice/data sy&tem which has selective calling with 

nation-wide standards of code assignments ~~d procedural use for base 

stations only. 
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10.3 TELEPHONE SERVICES 

1. It is reoommended that inooming emergency request lines represent 

wherever possible a single dialing number which is available within 

all parts of the area being served by the Comm Center. The 911 sys­

tem is the only known configuration providing this feature. 

2. It is recommended tha't planning in each county include the 911 for 

county seat cities and especiallY should include cities having' 

a population of 10,000 or more. Larger metropolitan area 911 services 

should include an area which now extends to the.limits of toll-free 

service. 

3. It is recommended that the emergency request telephone system utilize 

calling numbers differing from those of the administrative system to 

assure that the busy conditions of one system do not cause the other 

to become overloaded. 

4. . It is recommended that upon establishment of a county Comm Center, there 

be published on the first page of telephone directories of that county 

emergency service telephone 'numbers for calling that center. This 

emergency call will enter the center via a multiple line rotary. 

It is recommended that telephone company business and engineering 

representatives be requested to revievl specific equipment and service 

requirements for each Comm Center planning consistent with agency's 

oapabi1ities and requirements. 

10.4 AUTOMATIC COMMAND/CONTROL/INFORNATION SYSTEMS 

1. It is recommended that evaluation results of automatic command and con­

trol/information system operation now beirig conducted in other states 

and th~ir cities, be reviewed periodically by the Division of Communica-

. tions or representatives, with intent to develop at least one or two 

active trial usages of the best of these in cooperation with forward look­

ing agencies in the State of IO\'la. ,Proposals for Federal aid should be 

considered to partially fund these projects. 

2. It is recommended that results of mobile data systems evaluation projects 

which are being conducted in other states and their cities, be reviewed 

- 272 -

Il· \, 

....... ' 



periodically by the Division of Communioations with regards to estab­

lishing at least one or two active agency trial usages of the best of 

each. Proposals for Federal aid should, be requested for these projects. 

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

be made by eaoh Comm Center Governing Board to ooordinate policies for 

improvement of data files and to develop state-wide/nation-wide formats 

for data retrieval and transmission to mobile offioers. 

4. It is recommended that available and mobile data system and automatic 

vehiole monitoring system evaluation results being conduoted by other 

states and cities be reviewed periodically by the Division of Communica­

tions with rlanne.d development for establishing at least one or two 

aotive agency usages of the best of these. Proposals for Federal aid 

should be considered in funding these projects. 

5. It is recommended that Chief, Communications Division study present 

requirements for state-wide data cOlnmunications systems and evaluate 

them to define requirements whioh will enable the development of a long 

range master plan for data and voice communication between and within 

local, regional and state agencies and which will insure total system 

compatibility and economy. 

10.5 PROCUREMENT 

1. It is recommended that the state Communioation Advisory Committee be 

responsible for the state-wide coordination, update and adequacy of techni , 
cal specifications used for communications equipments and systems and in 

system purchasing. When required this group should reque'st teohnical 

assistance from the General Services Department. 

2. It is recommemied that the administration of each local (city, county, 

or region) conmrunication system designate a specific individual(s) 

within a specifio agency to be responsible for all purchasing for that 

system. 

3. It is recommended that the administration for each local (City, oounty, 

or region) communication system or an appointed commit·tee thereof take 
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responsibility for developing written procurement policies and pur­

chasing procedures for that system. 

4. It is recommended that each local ,(city, county, or region) communication 

system contract for the services of a competent communications consultant 

if other recognized resources are unavailable to act as system engineer. 

5. H is recommended that the state Communicat ions Advisory Committee 

on request of the Crime Commission provide assistance and guidance 

in establishing priorities and in approving technical exceptions 

during the implementation of this plan. 

6. It is recommended that the crime Commission develop a se'c of applicable 

guidelines for preparation and for approval of grant requests for imple­

mentation of this communication plan. The g.:tidelines will address such 

items as: 

(a) Degree of Compliance: 
.' 1. Regional or county inclusion of all law enforcement agencies 

in Comm C,enter. Cooperation statements desi.red, 

2. EstablishmE)ut of Communications Governing Board for agency 

representation, 

3. Tactical subsystem implementation inclusion a..'1d agreement 

to comply with operating rules and regulations, 

4. Frequency plan compliance, operations channel, 

5. Implementation in accordance with suitable Generic System 

plan herein defined, 

6. Emergency request telephone system installation, 

7. Staff upgrade and training, 

8. 24 hour operation, 

9- Continuous funding for operations (joint). 

(b) Need Justification: 

1. Increases the degree of improvement in inter-agency coor-

dination, c' 
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2. Priority as applied in this plan, 

3. Schedule of 'implementation as applied in this plan, 

4. Crime index rating (weigh equal need in favor of imple­

menting the system where crime index is greater), 

(c)' Development of Natching Fund Sources 

1. Local matching fun~,cash and In~ind 

2. State matching funds, cash and In~ind 

3. SPA matching funds. 

1. It is recommended that in state...;wide budgeting for procurement, that 

five to ten thousand dollars per year be allowed qver e,stimated costs 

to~equip mobile units with a decode function for installation in those 

jurisdictions which may find a nuisance interference after installation. 

This is particularly important for the Operations Channel. 

10.6 GENERAL 

1. It is recommended that the City of Des Moines be asked to change their 

usage of UHF frequency 460.325 ~iliz and 465.325 to 460.350 MHz and 

465.350 MHz -to oorrect an intermodulation product in the present freq.-

uency usage. 

2. It is recommended that when regional planning is completed involving 

either Grundy, \'fashington, Deca.tur, Van Buren, and Crawford Counties 

that additional site location cost effectiveness and signal reliability 

analysis be performed based upon the available sites and the selection 

of Comm Center city locations for the county or region. 

3. It is recommended that a project be established jointly by the Division 

of Communications, the Department of Public Safety, and the Crime Com­

mission to develop a "standard light bar" configuration for use of law 

enforcement (public safety) vehicles using mobile radios. Requirements 

should strongly favor minimizing the antenna azimuthal radiation pattern 

variations. Upon establishment of the standard a series of antenna 

pattern measurements shall be made to determine the most effective mobile 

antenna configuration and vehicle mounting speoification for the Iowa 

Telecommunications system vehicles. 
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It is recommended that each county organize a Governing Board of user 
J . 

agencies in order to develop this implementation plan in their juris-

diction. 

In planning construction of new Comm Center and Base Station facilities 

there should be cooperative planning with the Civil Defense Director 

in consideration of the emergency operations long term emergency power 

aid fallout protection, also mobile Comm Center. 

6.. It is recommended that there be established a Communications Advisory 

Committee consisting of from 11 -to 13 members appointed by Sheriffs 

Association, Iowa Chiers of Police, The Iowa APCO, Department of 

General Services and Department of Public Safety, to ass~st the State . 
Planning Agency in the implementation of the plan state-wide when LEA! 

funds are to be expended, EMS, fire, and other agency members may be 

named for coordination and mutual planning cognizance. 

I 

, , 

1,; It is racoll'u''llended that specifio rules be esialllishErCl by the Communioat'fons C~~~~=-~-~ '. 

8. 

Advisory Committee for use of the Wide Area Channel (IHPR "LEA" Channel). t._. 

It is recommended that the Oommunications Advisory Committee be responsi­

ble for the state-wide ccordinatioIi of state-\'dde law enforce,ment communi­

cations planning and to request technical assistance from the General 

Services Department; Division of Communications. 
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12.0 DEFINITIONS AND EXPLANATION OF TERMS 

Agency 

CTCSS 

Channel 

A term used to identify a law enforce­

ment organization or group of organiza­

tions using the communications system. 

Usage of the term with a modifier such 

as sheriff agency or oity law enforce­

ment agency refers to the generic sheriff 

agency or the generic city .law enforoe­

ment agency. 

Continous Tone Code Squelch System 

Sometimes the final "S" is omitted 

when referring to the tone itself or 

the encode or decode function. 

An assi,ttG"l. (;,;}mmunications trans­

mission ~',,:,-rdce funotion. More than 

one pat~·'~.r link may serve a functional 

channel requirement. 

1) Specifioally for this report, the 

Information Channel functions to pro­

vide the transntission of information 

(data) requests and a link for reoeiving 

the informat ion. 

2) Tactioal Channel - functions to 

.provide the mobile-to-rnobile Mutual Aid 

communications related to inter-agenoy 

and intra-agenoy oriminal apprehension 

aotivities and for transient offioer 

assistanoe. 

3) Operations Channel - functions to pro­

vide the routine oommunications between 

mobile units and their Comm Cent.er opera­

tional oommand and control dispatch. 

4) vlide-Area Channel - functions to 

provide specific mobile-to-rnobile commUni­

cations between units of a given agency 
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Channel (contld.) 

Corrun Center 

De'dbel (abbrevia-lied dB) 

Dispatchers 

dBi 

dBd 

7, 

, , 
" 

over distances beyond that possi­

ble unit-to-unit. Second, it will 

provide an inter-agency vehicle 

extended range in sheriff-to-city 

or to IHP mobile officers. 

The facility compJ,ex of equip­

ment and p'ersonmH from which all 

communications activity for a spe­

cific agency, COuntYf br regional 

group of agencies is controlled. 

The logarithm of the ra.'bio of one num­

ber to a standard reference number. 

Usually used for 'th.e ,ratio of electri-
l ' 

cal power (10 10g P2/P1) or voltage 

(20 log V2/l{ 1}. 

,The personnel who are assigned the 

Comm Cent~r radio ope:l.'ator' function 

and the ~me:rgen9Y request/complaint 

chanrtei respo;nse f:tmdiol1. 

The det:ibel p01'ler, ga~n of a speci­

fied 8.1ttenna relative \t.9 that of a 

lw:potheticalsphericS1l p~ttern an-
,:,. 

tenna raCl~ia:tirl&1: 9r receiv'ing equally 

in all directdons. This ilsoiiropic 
, :. 'ii:: ~~. ' -::".' .~\ " ..• .., •. 

a.p.texiha" gain' ha.s bee-n q.ssigrled the 

vahi~'a~;d§i. ' , <' 
<. \\':: "," ," : .;c. 

,:'" ,I" 

':"'"J 
,j,' " 

The de~,~h~~. po'flat,. gain :'9f a,' specified 
, ',':. -" l," ", " ," ,I 

CUlti~.:h:'a_'r6lat:lVet'9 the gdX,n of a 1089-

les~.h~;Lf-1!TaVe dipole antehl~a':j.n free ' 
.'~~" :. 

space • The lossleSE;) hC\.lf-wave dipole 
.' t" . 

has a 2:.15 dBi ga.il\!~ 
~ :>;, 

,. ,\ ", 
- _.\;. \" 

,.( .\\, 
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dBw 

dBm 

Generio System 

Information Channel 

IHP 

IHPR 

LEA 

LEATAC 

Link 

" 

The deoibel ratio of the power output 

of a given souroe (usually a radio 

transmitter) to a one watt source. 

OdBw defines a ,one watt output level. 

The decibel riltio of the .power output 

9f a given souroe to a one milliwatt 

souroe~ 

'0 dEm' d~fines a one milliwatt level 

30 d'Bm equals 0 dBw. , 
A system mociel which desoribes the 

general charaoteristics, channels 
/' ' , 

and frequency'nsage for a number of 

typical or an aggregate oharacteris­

tic for several agencies. 

See Channel 1 definition. 

Iowa Highway Patrol mobile 'Lilli t 

Iowa Highway Patrol Radio. The 

operational rfJ.dic Camm Center, a 

base/repeater, station .or' frequency 

may be, referen,cet\. 

Law Enforcement/Agency( s). Reference 

all agencies in IO'l'la unless modified 

such,\ias !lci ty LEA' s n. 

Law Enforcement AdJilinistrators Tele­

communicatio:r;ls Advisory .. Committee 

, .[ 

The 'transmission - ;r-ecption equip-

.ment and medi'\llTl forniing a two~ .. ay path 

for communications (radiOS, telephone, 

teletype, etc.) i2+ a particular channel. 

A freci;uency or frequencies are associated 

with radio links. 
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MOA 

Maximum Peak Message Rate 

MSL 

Operations Channel 

siNo 

SPI 

Tactical Channel 

Marginal Coverage Area 

This term relates to the signal area 

where signal reliability is less than 

a specified amount, e.g. 50% service" 

probability i~dex. (SPI) 

The number of messages which are trans- . 

mitted during the busiest five (5) 

minute period of a bu~ hour. In this 

report, the predicted message traffic 

values for radio and telephone are 

the maximum peak messag~ rates. 

This assures an adequate ~stem channel 

capacity for the public safety emer­

gency high message traffic periods. 

Mean Sea Level. A topographic reference 

to the mean level of the earth's seas. 

Used to reference heights of terrain 

. features or artificial structures 

(radio towers foundations) above sea 

level. 

See Channel 3 def'ini tiona 

Signal strength to noise power ratio 

usually measured in 1 Hz bandwidth and 

expressad in decibels. 

Service Probability Index 

This term describes the statistical 

reliability and confidence factor 

associated with the Longley - Hice 

propagation prediction program for 

computer analysis. 

Se-.:.;Channel 2 definition. 
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TBA 

Wide-Area Channel 

L.. 

To Be Added~ 

See Channel 4 definition. 

The value on the right of symbol is 

less than that value to left of symbol. 

The value on the right of symbol is 

greater than the value to left of symbol • 
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13.0 DETAILED IlvlPLEhlENTATIOH PLAN 

13.1 SIOUX CITY POLICE DEPARTr,IENT UHF SYSTD,j 

The UHF system designed for the Sioux City Police Department is based on 

projected message traffio load and the topographic features requiring special 

consideration to ensure adequate circuit capacity and area cove;;age, re­

spectively. Involved in the planning was the requirement to use available 

city owned property, such as municipal water tower sites, to preclude time­

consuming and expensive land condemnation or procurement proceedings. 

The initial implementation for the raqio communication system will have three (3) 

UHF transmit/receive frequency pairs which are used for two links of the 

Operational Channels and the one link Information Channel. The frequencies 

are assigned as follo .... m for the base station transmit/receive:c 

460 .. 075 / 465.0'75 
460.175 / 465.175 
460.300 / 465.300 
460.400 / 465.400 To be used should South Sio1.1x City 

become a part of the lvletropoli tan 
Comm System. 

. 
The tone encode / decode frequency to be used is 146.2 Hz. 

See Figure 13-1 for a block diagram \,lhich depicts the arrangement of the main 

transmitters and the satellite receiver system. The mobile and portable 

operation into this system uses the 1 ""'vatt hand held portable which provides 

adequate coverage .... /hen operated ''lith the satellite receiver system. Usi'ng the same 

portable unit plugged into the vehiculal' charger mount, external antenna, 

auxiliary audio system with speaker, and a separate hand held microphone, the 

operation from the mobile will be very reliable. Fpllo\'ling is a' brief 

descrip'tion of each equipment location and the function it performs: 

Comm~i~e!!ons Center: (Reference Table 13-1) 

The communica.tion cen'ber remains in its present location at the Police 

Department Ht3adquarters. The control console currently installed is 
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modified to provide the necessary remote control functions for the UHF 

system. A second console with parallel functions shall be installed which 

would provide two operating positions for the radio dispatchers. Two tele­

phone operator positions are required in addition to the two radio operators 

at peak busy hours. Radio operators shall have ready access to the emergency 

incoming telephone lines to assist in busy hour traffic handling during the 

peak shift. The telephone system must provide eleven (11) incoming emergency 

lin.e,s which may be answered by one of four operator positions. An appropriate 
1t' • 

number of outgoing lines are required for connection to associated agencies and 

incoming lines from these agencies (unlisted numbers and dedicated lines may 

be used)Q Radio and recorder terminations and cross connections are needed also. 

Sioux City is predioted to b.8.'~'a a traffic density exceeding the capability for 

a Call Direotor instrument. It is possible to use a reoessed button (400 series) 

console, however with the great possibility for 911 emergency calling developing 

in the greater metropolitc:.n area, it is recommended that usage of the Bell 310 

(or equivalent) switching console be considered for the two telephone operator/ 

dispatcher consoles. The speoific engineering detail must be developed by 

telephone compa.ny engineering personnel for this and at the radio dispatch 

oonsoles. 

The communication center is equipped with the satellite receiver comparator 

terminals as well as a back-up transmitter capable of operating on two of the 

UHF channel pairs. The antenna system located at the Police Department will not 

be adequate to provide city~ide reliable signal transmission/reception, but will 

satisfaotory for a disaster type operation, should the main transmitter group 

be disabled. Receivers for all three frequencies are installed at the Police 

Depar'btnent and are inoluded in the sa'\;elli"te ::eceiver complement" The satellite 

receiver system is also utilized in the repeater system to provide access from 

any location within Sioux City* 

All blooming emeI'gency telephone lines f as well as the audio lines for the 

radio oommunication are recorded on multichannel tape recorders. TRACIS 

information is provided from existing installed equipment. Emergency power is 

now operational at the Police Depa,rtment complex • 
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Ma.in, Transmitter Remote Base: (Reference Tables 13'-2, 13-6 and 13-7) 

e The main transmitter site requires a new tower located nearby the water tower 

at the North Cheyenne and 41st aite. Three (3) separate remotely operated 

transmitters with companion receivers and duplexers will be installad in the 

enclosed area under the water tower vlhich is available for equipment and has 

commeroial power terminatii!ons. A new 200..,foot to'l'ler is erected, preferably a 

guyed tower, but a self-supporting may be necessary due to.specific site 

conditions, to support three (3) UHF antennas plus the county -wide high~and 

antenna when the Tactical/Info system is implemented. See Figures 13-2 and 13-3. 

UHF signal transmission rellabili ty from this location provides signals 

exceec.ing the specified grade of service to the entire city as wel:i as 
I • 

county-~'lide for the high-band system. Control and audio lines fd!r the trans-
:1 

mi tters and receivers are standard voice-grade leased telephone c'ircui ts. 

Emergency power is provided by a 7.5 KW gasoline powered generator set with 

automatic cut over in the event of utility power failure. 

Remote Satellite Receivers: (Reference Tables 13-3 and 13-4) 

In addition to the satellite receiver groups located at the Comm Genter and 

at the north water tower remote base site, remote or satellite receivers are 

also located in the Riverside area site and the Morningside area site. River­

side and Morningside have t'l'10 (2) receivers each which are crystalled for the 

Operations Channel links 1 and 2 or optionally J one Operations link and the 

Information Channel link. Should message traffic:: load develop in these areas 

to a level .requiringa full complement of links, the third receiver set can 

be readily added. Access to a repeater channel is provided through the sat­

receiver system. 

The Riverside site location is not critical, except to assure antenna illu­

mination of the river road without intervening obstacles such as buildings or 

very close to land prominences. The recommended site should be selected in an 
area wes'h of Bryan and. within a, few blocks 9i ther side of' Goldie Avenue. An 

antenna support height of 80 to 100 feet above ground level will be a~equa:te 

for this location. 
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, Emergency power for the receivers and tone panels is provided. by battery 

sources which are kept under trickle-charge during operation from the normal 

commercial power source. The equipment housing is optionally in a municipally 

oontrolled premise (publio building, school, etc.) or a weatherproof pole 

mount "type enclosure. The facility should be reasonably free from intrusion. 

Audio signals from the receivers are transferred tp the Comm Center receiver 

comparator terminalS via leasedvoice-grade telephone circuits. 

" 

The receivers at Morningside are configured just a,.,") in the Riverside locatio~ 

except for the antenna \'lhich can be conveniently mounted on the top of the 

water tower looated at stone and Maple. Equipment will be either installed in 

the Water lrlorks enclosure or in a weatherproof pole mounted unit, dependent 

upon availability. 

Mobile Units! (Reference Table 13-5) 

The mobile units specified for Sioux. City are the removable URW personal portabL 

uni t6 which are inserted in a vehicular charger mount with outside antenna 

connection, an external speaker with audio amplifier, and a separate hand 

held microphone. The antenna moul'1ted external to the vehicle is considerably 

more efficient than the hand held portable antenna and will provide an addi tior.: 

10 t015 dB of effective radiated power beyond that experienced with the hand -

held portable. This represents additional range reliability when operating witl 

"bhe city and from areas outside the city limits as would be done during 

opera'Hons vlhich take the mobile patrol out lnto the county • 

.. 
Mobile-to-mobile communications (others than through the repeater) in the 

tltalk around" mode can be provided on the second operations channel by 

orystallihg both the mobile transmitter and receiver Qn the base transmit 

frequency. Provisions for a monitor receiver on that base' transmit frequency 

will be necessary to prevent interference to the mobiles during a priority 

oommunioation exchange. One receiver located at the north vlater tower 8i te 

ehouldsuffice to receive over 98 percent of the mobi1~ talk around trans­

missions and over 90 percent of the portable usage in this mode. 
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Portable Operation: 

As previously described for the mobile operation, the hand'held portable 

radio is extracted from its vehicular charger mount by the mobile officer 

for an onfoot operation. Th.~ fully charged unit provides the using personnel 

service condition capable of an eight hour shift within the 00,10,10 duty 

cycle. Provision for key locking the portable unit into the vehicular 

charger mOUllt is specified to prevent theft from the vehicle. Battery chargers 

at the Comm Center are required to provide extra ch~ging capacity for spare 

battery packs and the personal portable. units. 
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13.2 SUPPLElI1ENTARY INFOill-1ATION FOR HOODBURY COUN'l'Y HIGH-BAND SYSTElYl 

The Woodbury County high-band transmitting system is shown in'Figures 13-2 

and 13-3. It is not known at the time of wri tting if the oounty 'l'1ill 

utilize the low or high-band Operations Channel. 'fables 13-6 and 13-7 

are indioation of equipment required when either option is ohosen. Folowing . 
are preoautionary oomments for implementation. 

The olose proximity of the Sioux City fire department high-band oommunication 

system antenna on the water tank adjacent to the proposed HE/UHF transmi t­

ting tower can potentially be troublesome throu@l transmitter noise side­

bands oausing.receiver desensitization of either the law enforcement or fire 

department. Also, transmitter inter-modulation products are potential souroes 

of nuisance interference and desensitization. 

The desensitization of the fire department's reoeivers (154.250 and, 154.280 MHz) 

oan be eliminated by adding a 2-cavity symmetrical notch filter at eaoh of the 

county-wide high-band transmitter otrtput terminals to provide attenuation of 

the wide-band noise at the fire department's operating frequencies. This will 

introdnce an additional insertion 106s of 0.3 to 0.5 dB which will reduoe the 

. power available to the antenna by 1(}10. It is recommended that the system be 

tried first without t~e additional filterin& adding the filtering only if 

neoessary, as it is an item whioh o?n be readily installed without affecting 

the rest of the system. 

Similarly, the fire department high-band transmitter oan affect the county-wide 
• 

high-band law enforcement. Notoh filtering will be necessary in the fire 

department t S transmitter transmission line to reduce the level of its wide-band 

noise to prevent desensitization of the Tactical, Information, and Point-to­

Point reoeivers. Here again ,the symmetrical notoh fil tars (one 2 cavity fil tar 

centered on 155.070 !llliz and another 2 oavi ty filter oentered on 155.420 flillz) 

should not be added unt.il the syst~m is oheoked out and the need for the 

filters is demonstrated. 

Intermodulation products for the various combinations of frequenoies present at 

t~~ north wa'ter tank show that a portable unit 9perating wi thin a half mile radL. 

of the transmitting site and transmitting on 155~50 MHz while the base trans­

mi tter is opera'cing on 155.010 IvIHz could generate an inter-modulation product 

of 154.290 IvlHz, w.ithin 10 KHz of the fire mutual aid frequency. The probability 
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for this is not very high (a few ti~es a day perhaps) and hence, is 

not considered.signifioaht in reduoing the ohannel reliability. 
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FIGURE 13-1 SIOUX CITY POLICE 
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RAD CTR 19 

I 

200' 

SIOUX CITY UHF/HB 
ANTENNA LAYOUT 

No.1 UHF 

No.2 UHF 
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(Support Spaced Approx 18' from tower-typ No.2) 

--- RAD Center 184' 
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~ no. 2 High-band 
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SIOUX CITY l"OL:):OE DEPAR'mENT 

~able ,~"13-1 
Communications 'Center: 

3 ". 

1 ," 
" 

3 

(2 

I, 
1 " 

/ 

/ 
1 

,,--"-

'1 . 

add 

Item Descr~ptLori~ 

,Control Console (new} 

Modifications for existing 
console 

Bl(l.C;lcup transmitter, UHF, 
I 2 _ frequency 

UHF Rx for Ops 1,2 & Info. 

Rx antenna coupler 

Tone encode panels for 
sate11i teRx 

Speo No. 

ti 

u 

A~- 25' 

'; ')3-1 
"';;; . .,1 

.S 

2-Rx Comparator fo::' 8ate111 te 
Rx, " S 

':.., 

, ,4.-Hx Comparator for satellit~ ,-;' 
Ri, . S' I ' 

An'tenna 4-stack collina,a..: ' 
array, 6.0 dBd' ,~ 

A.ntenna Towel' (On .PD l'l:',of,':, 
50' or equivalent) ; T 

I ) '-) / 

100' heliax, 7/8 fOal!I";',' <,. L 
.'-~'-, :'-,-

'CostE-aoh , -
7000 

2000 

3000 

630 

385 

200 

160 

600 

220 

, ,,:i:nshtla.tion and continge~cy 

~Iulti-channel tape recorder 

With remote control 

o 

Table 13-2 
Remote Base at N. Water.~ {Cheyenne ,a.nd 41st.) 

3 

Item Descri.ption ' -

Transmitters, UHF,9O'·wa.t',~ f.::.~.-: 100 

UHF Rx, for Ops 1,2 & InfC.. : B,::'1 , 

Tone encode panels for Sat R;i'~: ',,'!r/O S 

Tx/R::I:. DUplexers '-"0 

Antenna, 4-stack collinear ,,:0-2 ; . 
Antenna, d~, coll~ne~ '_, 

Antenna To;),er 200', (~et£::" ; 

supporting if nece~Sif.F;y') ." 

250 ft l~ngths 'heHax, 7'/8 
~or~'n9Y power Uni t\ ' 

<T/"','" 
~i\-'\L 

,. , 

3000 ' 

63(} 

200 

345 
;60 ;-

2~ 

'I~" if-
'. ~r 

.6Q6",~" 

"' ' .;. ", "'" Less Tmior 
I;;mt,d.la-tion snd .contil.lgen6;r (2O'j$) ./' 

* Add one monitor Rx if 
"talk aroWld" is 
implemented. ($630.00) 

) , • t ~'. 

- /~~ ~<I 

...... .;th .\\1' ""... 200' tower inE-ta,llfl,oJ, 

...... -j 
~ --.. '.- ·-·z' :1' 

" '~ , 

'" 

1/ 

u 

EXtended Cost 

7000 

2000 

3000 

1890 

385 

1500 

2000 

160 

600 

" ,220 

12,000 

2,000 

; Exten:\yA ~~ 

9Od~, 
1890,':" 

'-~" -

15)$' 
1boi\ 
280 ;'{ 

" 

-I) 



':J:aole 13-3 • 
Riverside 

~ Item Descrietion 

2 UHF Rx for Opa 1&2 

2 Sat. ax tone encode panela 

1 Receiver an~enna eoupler 

1 150' 'Heliax, 7/8 fOBJll 

1 Emergency ba,ttery backup 
power 

1 Antenna, 4-staCK, oollinear 

1 Antenna aupport, SO-100ft. 

Speo No. 

B-1 

plo s 
V-2. 

L 

p/O S 
n-2 

Cost Each 
.~ __ \J,_ . : . 

. 630 . 

200 

385 
310 

200 

160 

Installation and Contenginoy (20%) 

'l'able 13-4 
Morningside Water Tower (stone and 14aple) 

~ Item Description Spec No. Cost Each 

2 UHF ax for Opa 1 & 2 B-1 630 

2 SatRx tone encode panel plo s 200 

Receiver antenna ooupler V-2 385 
j50 ft. heliax, 'J/8.foam L a70 
Emergency battery backup 

plo S power 200 

Antenna, 4-sta.c:.::, collinear D-2 1160 

Installation aDd Contingency 

'rable 1~-5 
Mobile Units 

40 

12 

!'tern Dest:ription Spec lio. 

Personal Portable (1W) 
4 Frequency p - 2 

Mobile oharger/console for p/O P-2 
operation from extern..l antenna 
hand-held mike, and auxiliary 
audio w/spe~er 

Battery Charger (12 Unit) Y 

Extra ni-cad ba.tteries 

Coat Eabh 
--~ .. 

1265-

(20%) Installation and Contingenoy 

Total Cost Siom; City PD 
(No TIP radios) 
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Extended Cost 

1260 

400 
385 
370 

200 

160 

600 

$ 3,375 
675 

Extended Cost 

1260 

400 

385 
370 

200 

160 

.$ 2,775 

555 

$ 3,330 

Extended Cost. 

8,000 

650 
600 -

$ / 59,850 I 

11,9701 
____ 1.0.-

$ '71,820 

$ 154,349.00' 

.<i.\ ,' ............. "~d 
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Mobiles 

..su Item Description Spec No • Cost Each 

4D TIP radio for Sioux 
City Police Dept. M 1300 

14 Woodbury Co. Sheriff. M 1300 

Installations and contingency (20%) 

Il'able i 3 ... ..6 
~IP1<iENT LIST AND BUDGETARY COST FOR COUNTY41IDE HIGH- BAND 

HB Tactical/Info System (Ass~~es Sheriff Dept. Operations on HB) 

2 

1 

225 ft. 

Item DescriEtion • 

HB transmitter, 1001-1, 4....freq. 

R~ Single f~equency 
lb: Single Frequency 

Rx, coupler, 4-port 

Antenna 
Tower, 200' (-typical) 

7/8 foam heliax w/connectors 

Remote controls for 2 
consoles 

SEsO No. 

E-2 

F 

F-1 

0 

D-5a 
T 

LL 

TJ 
as reqfd 

Installati~n and Contingency 

Illable 13-7 

Cost Each 

3500 
480 

450 
185 

331ft. 
1.80 ft of 

1000 

(+20%) 

40 

Extended Cost 

52,000 

18,200 

$ 72,200 

14,040 

$ 84.240 

~tended Cost 

3500 
1440 

450 
185 

6600 

445 

2000 

$ 14,610 

2,222 
$ 17,532 

OPTION FOR ADDITION OF HIGH..;aANIl OPERATIONS CHAUNEL - COUNTY -HIDE SYSTEM 

200 ft. 

1 set 

Item Description SEec No. 

HB transmitter, 100 w, 
HB Receiver, 1 freq. 

Tac/Info filter (No. :3 ) 

Operations Channel filter 

Operations Channel fjlter 
Antenna 

freq. 

(No.1) 

(No.2) 

Transmission line, 7/8 heliax 

E -1 

F -1 

J 

H 
I 

D - 5a. 
L 

Remote controls for Comm Center U 

Installation and Contingency (7,20%)' 

Option For Addition of High-Band Personal portables 
For Sheriff Department. 

S!l, 
6 

ItEim Description 

VHF Portable, 5-watt 
(Nominal), 4-frequency Q 

Cost each 

2,500 
480 

300 

:300 

210 

185 

400 

1,000 

$ 1150 

Orand Toti;7. - Sioux 'City 1'1D 
and 'tIoodbury County 
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Ex-fended Cost 

2,500 

480 
300 

300 
210 

185 

400 

11°00 . 

$ 5,375 

$ 11°75 
$ 6,440 

Extended Cost 

6,900 

$ 269,561.00 
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13.3 BURLINGTON POLICE] DEPARTMENT UHF. SYSTEN 

The UHF s,ystem required for the Burlington Police Department is a single­

dup1ex channel, remotely controlled, transmitter/receiver plus one extra 

remote receiver located in an exis.ting pOQ.:tcqve.ra~ area. The existing trans­

mitting/receiving site located at 1706 Dehn street was to be retained along 

with the 150 foot self-supporting tOiier. The change to UHF is partly necessary 

to overcome a high ambient noise problem (attributed to arcing insulators in 

tile utility power distribution system) and to obtain coverages into a dead 

zone which exists along the road at the base of the river road runnin~ 

north of the business'district. 

Figure 13-4 is a block diagram for the UHF communication system. The trans­

mitter/receiver group installed in the shelter at 1706 Dehn street has the 

capability for repeater operation and normal remote base operation by the dis­

patcher. Tone encode is used on the mobile and portable transmit for reception 

at the remote base station receiver which has a CTCSS decoder. A second receiveI 

is installed at the edge of the bluff overlooking the river road to overcome . 
the inability of the mobiles and portables to satisfactoriAY talk out of the riv 

ros.d area. 

Both Operations and Information (TRACIS) communications will be adequately 

coveted by the dl~plex channel. Upon implementation of the county-wide high .... 

band Tactical/Information System, a back-up system is available to cover over­

loads due to disaster or emergency situations. See the follow-on section which 

de'soribes the Des Moines County communioation system up-grade. 

A budgetary cost estimate is shown in Table l3-8w~ich, details the major componen 

and effort required to implement the Burlington UHF system. Costs used are 

typioally catalog or list prices pI'evalent in 1973. Speoification No. ref­

erence relates to the equipment specifications to be found in the Appendix to 

the IOlfTa Telecommunications Plan, Volume 1. 
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13.4 DES MOIN"""ES COUNTY LA\~ ENFORCEMENT COltlMUNICATIONS SYSTEM 

The Des Moines C()unty law enforcement communication system has a planned up-, 

grade along with all the other counties in the state. It is cost effective 

to plan that the Des Moines County Sheriff's Department radio communications 

be integrated with the Burlington communications and a joint Communications 

center be estaulished. This arrangement would provide a profesaional, 

twenty-four hour per day, seven day per week, oontrol oenter for emergency 

telephone requests for assistance and dispatch of appropriate emergency 

vehicle or service. See Figure 2-6, Vol I, for a generic system diagram. 

Briefly, the Des Moines County high-band Taotioal/Information/point-to-Point 

(TIP) system consists of the generic system described in Iowa Telecommunica­

tion Plan, Volume I, Table 2-1, Table 2-2, and Table 2-4. The remote site 

remains at the county home and the water tower provides the support for the 

antenna which is mounted on the top of the tower. control/audio lines for 

the remote transmitter and receivers are leased from the telephone company 

as currently done. 

The Operations Channel can remain on low-band after recrystalling the base 

station equipment and mobile units to correspond to the revised frequency 

plan. The antenna recommended for low-band is normally a two folded dipole, 

omni array which needs to be sidemounted from a standard steel tower. How­

ever, the continued use of the water tower is possible by using a coaxial half­

wave dipole which is supported by an auxillary pipe mast attached tc the 

water tower catwalk (not the ladder) and with sufficient height for the 

bottom of the antelIDa -to clear the water tank top by 15 to 20 feet~ Should 

it be deemed desirable to abandon the water tower for antenna.support, a 

steel tower should be erected to provide the radiation centers for the antenna 

as specified in Table 2-4 (Vol I). The Table 13-9 which follows is a 

budgetary estimate for the county-wide high-band Tactical/Information/Point 

to-Point system, upgrade of low-band Operations channel, and provide enough 

Tactical mobiles for the county and municipal LEA units. 
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BURLINGTON 

<-----1706 Dehn St.----?> <E--..,.., Vic' of' Bluf'f' Are~.----? 

Personal Portable 
T one 

Tx Rx En oode 

Chan 1 465.075 460.075 . y es 
.. Chan 2 460.075 460.075 no 

Chan 3 Surveillance no 
Chan 4 TEA TEA 

Mobile Channels -UHF Tone 
Tx Rx. En code 

Chan 1 465.075 460.075 y es 
w Chan 2 460.075' 460.075 no 0 ...... Chan 3 Future data use y es 

Ch~.!l .~ TEA TEA 

i;relco 
~ Line 

CONTROL 
CONSOIE 

(.nodified) 

Existing 
Console 
Positions 

mt fd on 
30' light 
pole 

y 6 dBd Omni 1 '. (negative beam tilt) 

Emer. Be.tter,y 
Power Bnckup ,,-----1 ___ '1. 

Note: This unit used to cover shado\oled 
area. by blutf overlooking Missippi, North 
,of business district 

palco line 

PD/FD COM)! CENTER, 
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TABLE 13-8 

BURLINGTON POLICE DEPARTMENT 

; ! Oommunication Center: 
1 

Qtl Item Description S;eec No. 
, . 

1 group Modify existing consoles 
to add 'UHF control functions 

Subtotal 

" 
I 

1st Remot7 Base/Repeater ~1706 Dehn St.l: 

, Qty Item Description Spec No. 

1 UHF Transmitter, Single A 
freq. 60 Ii 

1 UHF Receiver, Single 
freq, CTCSS Decode B-1 

e 1 Duplexer C 

1 Antenna, 4-stack collinear 
array, 6.0 dBd D-2 

160· 7/8 in., heliax, (air) L and connector kit 

Subtota.l 

Estimated Extended 
Cost Each Cost 

2,000 2,000 

$2,000.00 

Estimated Extended 
Cost Each Cost . 
3,000 ... 3,000 

630 630 

345 345 

160 160 

2. 201ft 352 

$ 4,487.00 

2nd Remote: Receiver (Vic' of Bluff area - North of business district) 

Estimated Extended 
~ Item Description Spec No. Cost Each c~st -----

1 UHF Receiver~ single fraq. B-1 630 630 
CTCS decode 

1 'Bmergency Battery Power Supply - 200 200 

1 Antenna, 4-stack collinear 
array, .0 dBd D .... 1 160 160 

1 Antenna Support, Pole (30' ) NIA -
Light standard 

30 ~, h l' (Foam) L ,- ,'2 l.n. e J.ax, 
.. 

1 Outdoor pole mount cabinet for Rx AA 
.70/ft. 43 

150 150 
401 Security Fence (10'high,.chain link) 101ft _ 400 

Subtota.l $ 1,583.00 
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Mobile Units: 

Qty Item Description Spec No. 

UHF rllobile, 25W, four freq N 
(2 implemented), tone en-

10 

code. 

Portable Units: 

Qty 

6 

_Item Description 

UHF Portable 1.1 vi, four 
frequenoies 

Spec. No. 

P-l 

- 303 -

Estima.ted 
Cost Eaoh 

1250 

Estimated 
Cost Each 

1200 

Extended 
Cost 

$12,500.00 

Extended 
Cost 

$ 7,200.00 

Subtotal $ 27,770.00 
Insta.lla.tion & 
contingency (+20%) 5,~54.00 

TOTAL COST $ 33,324.00 
,-.. ) 

1 
. I 

1 
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" / . TABLE 13-9 

e DES MOINES COUNTY BUDGETARY COST ESTIMATE 

0,Eeratiom3 Low-Band. Slstem: 
Estimated Extended 

~ Jtem DI:3scription Spec No. Cost Each Cost 

1 Recrysta1 base trans-
mitter $100 $100 

1 Recrystal base receiver 100 100 

4* Recrystal mobile units 100 400 

1 Antenna mast extension D-9 194 194 

150 t" foam dieleotrio 
ooax L .70/ft .... 22 127 

+2afo for misc. hardware & installation 164 

*Excludes sheriff's auxilary group $985 

Hi~-Band TacticalLInformation Slst2w 
Extended 

e Qty Item Description Spec.No. Cost Each Cost 

1 lIB Transmitter, 100W 
4-Freq. E-2 $],500 $3,500 

., 
2 lIB Receiver, single 

freq. F-1 480 960 

3 lIB Receive:r., single 
freq. F 400 1,200 

1 Coupler, receiver G 450 450 

1 Antenna. D-4 185 185 

150 7/8" foam coaxial cable L $ 1.80/ft.+40 310 
Remote oontrol for 2 U 1000 2,000 
oonsoles. 

$8,605 
+2afo for misc. hardware & installation ~ $10,32 
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TABLE 13-9 Pg. 2 

High-J3and TacticalLrnformation Mobiles 

Qty Item DescriEtion Spect No. 

4 County Sheriff 
Department M 

12 Burlington & West 
Burlington PD lVI 

Hit£:-Band Personnel Portable Units 

Qtx Item Description Spec. No. 

9 County Sheriff & 
West Burlington Q 

• 
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" ii 

Cost Each 

$1,400 

1,400 

Cost Each. 

$1,400 

Extended 
Cost 

':'.:::-~"" 

$5,600 

16,8PO 
$42,400 

Extended 
Cost 

$12,600 

, 
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Glen D. Anderson, Jr. Page Two 

The construction of a county-wide law enforcement radio 
network is a worthwhile project and this opinion is not 
meant to discourage such plans, but to utilize Section 29C.7 
as a basis for the network totally ignores the intent of the 
Iowa Civil Defense Act, Chapter 29C. !ee~9~f~~ions. 
and requi~ments 0L.~E!-_er.28E aE§!_~sl.xy_satl.sfied qn,d this 

, cfiapte,E.. ~rovi~es~an ex~.~}.l~!l.t ...... ~E'§lJl§J1t:_;t<l.1JndillQ.D-.~ 
ena:eavors --:ITIe __ ~.1Y..:~~,~..fegi2 netwofJsa:, 

Very truly yours, 

. s:z.:r: 21L/1 Q . 
OSEPH ~~E~~~R. 
ssist nt Attorney General 

JSK:jlh 
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Glen D. Anderson, Jr. 
Chief of Communications 
Department of General Services 

Dear Mr. Anderson: 

This opinion is in reference to your request dated 
August 28, 1974, regarding the Statewide Law Enforcement 
Radio Plan. You specifically asked whether an integrated 
communcations dispatch center for a county and participating 
municipal corporations should be established under the 
provisions of Chapters 28E or 29C and if these two chapters 
are interchangeable. 

II 
.1 
.. 

The authority for the formation of a county-wide law I 
enforcement broadcasting system can be found in Chapter 750 ' 
of the Code of Iowa (1973). This Office has held in the 
past that multi-municipality and county agreements of 
this nature are lawful, see O.A.G., § 7.10 (1965). 

In iesponse to your specific question concerning. 
Chapters 28E and 29C, it is this Office's opinion that the 
two chapters are not interchangeable. Chapter 29C contains 
Iowa's Civ:;il Defense Act while Chapter 28E is soley concerned 
with the joint exercise of governmental powers. We grant 
that Section 29C.7 does provide for cooperation among various :,:: 
governmental bodies, but this cooperation is limited by the 
express powers and duties designated in Chapter 29C. 
Chapter 29C authorizes the m?i.ntenance of communication 
sYfitems, however the systems .envisioned in Chapter 29C 
aie designed for emergency s~tuations created by natural or 
manmade disasters. The local cooperation encouraged in 
Section 29C.7 is not a catch-all for any program that a 
municipality or county may decide to undertake • ., 
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