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1,0 INTRODUCGTION

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

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

Objective planning criteria and guidelines are used to form the technical
foundation upon #hich the system frequency plan and channel requirements

are déveloped. There are sections which provide detailed tables of data for
those who wish to learn the reasons for and magnitude of factors uﬁon which

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

Predictions are shbwn for the anticipated modes of radio communication sig-
nal reliability which will cccur in system usage. Thése 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 ninety-nine percent (99%) of the system

service area.

Time phased cost estimates and priority based scheduleg 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, sysiem maintenance, and for the techno-
logical improvemenfs which may be later incorporated. Definitions and ex-

planations of terms and references are provided in later sections.

The dévelopment of this volume and the generic plans in Volume I ig intended
to‘provide individual county planning groups and various approval agencies

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

each specific installation will have a differing location requirement, opera~
ting condifions and present equipment usage which will cause individual agency
plamning personnel to expend additioﬁal efforts, especially in the Comm Cen-— |
ter plan development. Planning efforts may require either Crime Commission
technical staff personnel, State Division of Communications Staff, and possibly
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other professional assistance., This should be considered when budgé%ing,

scheduling and prior to contracting for iﬁstallation.
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2.0 TBLECOMMUNICATIONS SYSTEM PLANNING OBJECTIVES AND REQUIREMENTS
2.1 PLANNING OBJECTIVES

The telecommunications planning effort of this study has developed a state-
wide plan showrn in Volume I and in this report. This plan considers the
commmications requirements of all law enforcement agencies and their co-
operating public safety and emergency agencies, and when implemented will -
provide better service 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 telecomminications 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. Law enforcement telecommunications systems should be available at
all times fo assure that those who need law enforcement assistance
may obtain it with minimum delay. The public should, in an emer-
gency be able 1o, contact a law enforcement agency immediately by

making & single telephone call. Reference 1 (f)

2. The system shtild provide a highly reliable base—to-mobile and
mobile-~to-base radio communication which will be availablé at
all times for authorized agency officers to cooperate in emer—
gency maneuvers, to request ald 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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3. The telecommunications system will .vide interconnecting linke
ages to adjacent law enforcement anc¢ to related cooperating fire
deparitments and emergency medical se rvices agencies in order to

- obtain an efficient mutual support.

4. The telecommunications system should be designed to be ecohOmical
in both cost and frequency spectrum usage through a provision that
dispatch cenfers and associated facilities serve a sufficiently
large geographical aréa, and popula.t.ion size.

5. The system should have an adequate inVentory of well—main%ained
terminal and link equipment and system operators should utilize well- |

developed operation plans and procedures which have provis%qns for

NN

maximum coordination of public safety and emergency agencies with law
enforcement agencies during normal .operational periods and during

emergency circumstances, ircluding area-wide disasters.

6. PFunctional requirements should be defined in objective terms not
subjectively affected by personal opinions, preferences, and biases. i
Measurable standerds and minimum limits should establish the accept—

able performance of the system functions.

DISCUSSION OF OBJECTIVES

Law-enforcement and public safety communications via radio systems, data sys—

tems and video telecommunications are oresently undergoing marked changes.

These ghanges are brought about by recognizing a need for reduced assistance-

request—response time, Also, changes are needed to achieve the communication
goals of these agencies' activities,because of an increase in criminal activity,

and through previously uncoordinated systems changes by various agencies. ' The

‘radio spectrum is presently serving land-mobile and Poin’c-tp—Point operations,

in a manner which causes serious and unacceptable-interference, unreliability -

and serious delays in communications.

Spectrum availability offers prospects for certain imprOVements,'but'many prob= j}

lems must be solved in new systems planning. The VHF low~band operations




provides serious problems which are connected with physical phenomena such

as skip interference. Precipitation static plus man-made external noise
often makes it difficult to meet the implementation and reliability goals

of future systems. Expansion of system message traffic capacity and improved
ut;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 effective use of natural and man-made resources are important to.con-
sider. Examples of resources include: '

— The number of available frequency channels

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

~ Available terminal equipment,

~ System time response performance,

— Money and operational manpower.

Additionally; it is important to establish criterion for specifying and
measuring the qﬁality of -the function performed. Many of the requirements
may be defined in terms of allowable limits for various modes of system
functional performance. These limits may be stated in terms of the range
of any specific function, its accuracy, the completeness of the function,
thé 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 bé separated
from details of specific implementation, i.e. the equipment and system hard-
_ware which‘are required to provide the functions. Performance may be evaluated
thfough use of limiting criteria lists which allow performance measurement for
each gpecific function and thereby establish standards for operation. The
standard limit (value for criterion) must provide an acceptable level of ser-
vice. Proper standards for requirements provide that the minimum permissable

performance levels are exceeded a large percentage of the time.
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2.2 SPECIFIC REQUIREMENT% AND DISCUSSION
The requirements which are presented in this section have been reviewedahy‘
the LEATAC and were revised in accordance with suggestions’made by its

members. The list of categories of requirements is:

(1) Ceneral system requirements

(2) Communications Center (Comm Centers)

(3) Communications links.

(4) Operating procedures

(5) Dispatch and operations personnel traiﬁing i
(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 telecommnications system shall provide a good commer—

cial voice intelligibility of circuit grade fivev(5). This produces an
intelligibility of greater than éighty percent (80%), ninety-five percent
(95%) of the time and an articulation index of greater than 0.25 for all
terminal links (radlo/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-
patcher or from another office with whom 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 communications services.

Requirement (2): The telecommunications system shall provide flexible and ‘

efficient interfaces between telecommnications {(radio, felepbone and data)

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

Discussion: Léw enforcement communications systems need to employ a more

efficient method for communication iinkages between its radio links and the
-6
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telephone and data links. Dispatchers now must provide an ear-to-mouth and
to-keyboard -transfer’for most of these linkages. The objective is to provide

a more direct linkage, thus reduclng dispatcher load and translation errors.

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

the teleplione and data links.

Requirement (3): The radio communications éystem shall employ a frequency
plan which shall not due to co-frequency signal interference degrade the confi-
dence level of the grade of service, as predicted without interference be-
tween stations, by more than five percenf (5%). It shall have provisions for
cross-agency linkages and shall be cémpatible with adjoining state frequency
plans. The plan should reduce nuisance interference with tone coded squelch
for primary agency channels decoded at Communications Centers.

Discussion: Co~frequency intérference is unwanted commumication 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 can further
reduce nuisance interference through use of tone coded squelch. This require—
ment ig consistent with nearly all modern police commmnications systems up—

grading and for new system development plans.

Radio commuﬁications between units operating near state boundaries presently
are unable to communicate across the state boundary. This can be overcomeA
via a common nationwide compatible radio channel., Compatibility is im?ortant
because of the increasing mobility of wanted persons who should be appre-

hended before they have traveled beyond the range of recognition.

Requirement (4): Minimize system implementation costs by careful selection
of base and remote station sites to take maximm advantage of terrain and
shortest inter-agency telecommunications links.

Digcussion: Optimum site selection for base and remote base towers is a
complex function of signal coverage in a jurisdictional area, the terrain'
lengﬁhs and type of control links, power output antenna height (tower) and
subjective parameters which involve administrative and political factors.
The requirement assures these factors are considered meeting performance

(signal reliability) criteria.

Y

PR

|

13

an



ﬁﬁla!ﬁ.ﬁE_B&MQ&J'M@%%%M!W‘E%

Requirement (5): Provide operational stand-by equipment (both radios and
emergency power generation) to assure communiéations.oapability when primary
equipment has been disabled by malfunction or local power faLlure. |
Discussion: Law enforcement communications systems standards requlre a
reliability which cannot be provided without minimum items of stand-by
equipment and ehergﬂncy power generation. The need is gredtest when natural
or man-made disasters have occurred Equipment catastrophic failures should

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

Requirement (6): Provide base and remoie base stations, repeaters, and
their antenna systems to meet the radio circuit merit grade 5 in the desired
gervice 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 interferencésénd 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 to 50 feet) and radio equipment capable of transmitiing

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 adjunét to Civil Defense Emergency Systems. This requiremenv

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

preparedness activities.

2.2.2 COMMUNICATIONS CENTERS

A communications center (Comm Center) is the terminal jr.which telecommuni-

cations operatlons occur and provision for its 0perat10n should allow efflclent ]




and full time communications operations with all facilities which are re-—
quired for ‘serving single and joint agency operations for which the Comm
Center exists.

Requirement (1): Comm Centers should be developed to provide dispatch com-—
mand and control terminals for public safety and emergsncy agencies in an area
and be a part of an Emergency Operations Center whenevér feasible. Their

development should be in accordance with area emergency operating plans.

Discussion: Hach Comm Center should have physical security and area-wide
telecommnications 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) day 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

its personnel.

Discussion: The Comm Center should be protected from unauthorized intrusion.
The terminal facility should allow accéss 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 intérruption. 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 commqnity needs and permit future requirements to be imple~

mented without major systems replacement.

Discussion: ‘Growth is due largely to technical advances and an increasing need
for channel capability in an area. It is not cost effective to rebuild or

replace large amounts of equipment when upgrading a facility.

Requirement (5): Insure sufficient links for affiliated agency commanders to
have access to their personnel directly within the response time cited in Re=

quirement 8.

Discussion: The Comm Center may provide dispatch facilities for more than one
agency. All agencies affiliated with the Comm’Center should have immediate-

and responsive access to their personnel as if they had their own communicatioﬁs‘
dispatch terminal. This goal will be met because of superior equipment, pro- |

cedures, operating techniques and dispatcher fraining.

Requirement (6): Provide adequate numbers of emergency telephone lines for
emergency requests from the public and for telecom (telephone and data) link~
ages to affiliated agencies. Grade of service for emergency request lines shoul{

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

1 (£) and 4.

Discussion: There are several areas for growth in !joncentration of emergency
requests from fhe general public and from affiliated agencies through ftele-
phone and data systems. There is a national emphasis for communities to use
the emergency 911 system, This will require increased capacity in the Comm
Center. A sufficient number of lines should be switched into the dispatch §
terminal so that the response time and overall delqy of call answering and re=
éponses is maintained at peak message traffic periods. The efficiency of the
activity for emergency response to the public and to affiliated agencies can be |
improved in this way. ~Data services will be expanding during the‘comiﬁg de=

cade+  Mobile units soon wili‘make a direct access to terminal facilities.




Reggirement_(7):. The Comm Center must provide adequate inter-agency links,
€.8ey Point—to-Point radio communications, central records facilities (manual

and/or TTY), incoming emergency calls, inter-agency telephone links (Centrex).

 Discussion: Adequate links can be determined by traffic loading and response
performanse criteria standards versus the peak traffic conditions. When re-~
sponse time at peak traffic hours approaches limits, the system must expand

- the number of e¢ritical links. Reference 2.

Reggirement (8): The Comm Center dispatch functional unit must provide an
emergency request answering delay (either telephone or radioc) of 1esé than
fifteen (15) seconds and an emergenqy‘actioﬁ response to that requeét in less
than two (2) minutes at least ninety percent (90%) of the time. This requires

provision of an adequate number of channels and control dispatchers.

Discussion: The emergency request delay time is important when operating an
efficient law enforcement system. The fifteen (15) seconds delay is less than
the maximum.standard»established by the National Criminal Justice Commission.
It is a standard which the Iowa LEATAC desires. This choice is consistent with
the emergency medical services request delay criterion and it is believed that
this déesign 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 active officer, and instruct him in
the required emergency 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, for a 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
~ total (telecom and radio) message traffic loading necessitates the use of more

than one dispatcher.

- Discussion: In keeping with the response. time-and requést delay time ofiRequire—
ment 8, it is necessary that the dispatcher load remain below a minimum which
would provide for a response delay in answering incoming calls or in taking

appropriate action. Disgpatcher 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.

Requirement (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.

Requirement (11): Provide controls for all the remote telecom and ancilliary

functions used or performed by the Comm Center dispatch function.

Discugsion: The Comm Center control panel should provide flexibility for all
direct and remote control ancilliary funcitions. Human engineering should be

provided for efficient dispatcher operation and should be simplified to reduce

eTrTOTS.

Requirement (12): Provide current status and map displays for active peréonnel
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 display devices.

Requirement (13): Provide facilities for recording and playback 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 establlshlng
standards for operation and performance of modern communications systems. A

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

adequately.

- 12 -



2.2.3 COMMUNICATIONS LINKS

The communications links of a system fill many important functions. There
are point—to-point linksg 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 times.

Telephone lines may be dedicated or they may be dial-up. A dial-up line may
be used with 7-digit dialing or they may be szonnected through a special system
switching 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 Be considered

for both the mobile~to-~base and base~to-mobile operation. There is a difference
in the potential link 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 requiremen’, communications will be reliable.

Mobile~to-mobile services form an important radio commmnication link for mutual~
aid and inter-agency support. Establishing requirements for mobile~to~mobile
commnications over a range of the entire operating area of the Comm Cehter
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 basé-~to-mobile and mobile-
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) which
assures that the desired grade of service for radio communications is
met over the required service area. Reference 7.

(b) Marginal coverage area in the area of service shall not exceed one
percent (h%) of the desired service area.

(c) Additional channels shall be provided-When the primary channel utiliza-

~tion exceeds a busy hour peak.of .33.

- 13 -
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Discussion: The required grade‘of service must be met for both mobile—toAbaséﬂ.
and base-~to-mobile operations. To do so requires a system design thaﬁ'considersi
each of the system variable parameters, so that an adequate margin is provided k
at all times. This approach allows a worthy margin beyoﬁ&‘the minimum relia- .
bility limit of service grade five. An additional factor which must be estab- -
lished is that the marginal réliability area [where the confidence factor (spPI)
is less that fifty percent (50%)] does not exceed one percent (1%) of the totél '
service area. This assures that the desired grade of ser&ice can be met over
the entire area. The under utilization of frequency spectrum should be a&oided
due to spectrum crowding. Additional channel asslgnments must be fully Justl—
fied through proof of utiligation.

Requirement (2): Mobile-to-}obile Channels ‘ ‘

As Provide a local 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 Tactical Channel (Mutual Aid) for inter/intra-agency law enforce—
ment and emergency service (EMS) emergency communications. Utilize the
common state—wide/nationwide standard frequency of 155.475 MHz in accordance .
with strict governing rules. County Comm Centers and associated base stations
will transmit on this channel to coordinate all law enforcement vehicles |
involved in the emergency. Reference 1 (h).

Discussion: The Criminal Justice Comﬁission Communications Committee recently

published standards (Standard 23.3)'for law eénforcement agency communications,

indicating that a Mutual Aid or Tactical mobile~to-mobile radio communicafions
channel should be available for operation betﬁeen all agencies of law enforce-—
ment. A Tactical Channel availability allows preservatlon of normal operatlonal
channel integrity and traffic during emergencies.  The 1mplementat10n of a state—:
wide channel thus insures dlrect communications w1th all elements working to—
gether in an emexgency s1tua%10n. This is further Lxempllfled‘by the practice

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

Wisconsin, Minnesota, Iowa, and Missouri. At the 39th Annual Conference the i

APGCO appointed a committee to review. a- nat10nw1de Mutual Ald and Tactical Chmnﬁgl’

at the request of the FCC. 5

)
v["

* Moblle-to-moblle comminications were later allowed to use the Operatlons Channe
" and Information Channel (mobile only) frequencies. >
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This channel must be utilized in accordance with stfiét operating procedures
and should be monitored by the Highway Patrol Radio operators to assure com—
pliance of all users. Base station and mobile operations on 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)k Inter-agency Communications Channels

A. Provide a reliable radiq point—to—po%nt communications link 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.

Ba. Provide a radio channel for itwo-way information access by municipal, county,
state law enforcement mobile unitse The channel shall be capable of
both voice and data transmission,

Cs Provide telecommunications links between the Comm Center in an area and
the agenpies'of law enforcement emergency medical and fire departments
served by its functions., Thesg links shall be provided in sufficient
number to meet all the criteria for request response time and provide a
minimum in action delay.

D.. Provide telecommunications capability to adjacent communications centers and
into adjacent state law enforcement agencies when the area is adjacent
10 another statse.

Discussion: These requirements recognize the need for inter-agency communica=

tions between the Iowa Highway Patrol, county sheriffs, municipal law enforce-

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

involved in emergency services.

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

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

'telephone links and “through use of data link devicese The use of telephone

or data links is recommended over use of radio channels, However, a pointe

to~point radio link for emergency and disaster situation utilization is

~ 15 -
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desired when the common carrier may have be come overloaded or is otherwise.
unreliable. A selective capability on the Point-to~Point link will reduce thé

nuisance interference commonly found on an rf-squelch-only radio system.

The use of information systems in the past two (2) %o three (3) years has
necessitated the requirement that the Comm Center provide an Information

Channel in addition to the primary agency Operations Channelyfor base-to;

mobile and mobile-—to-base two-way linkages. The guidelines therefore should
provide local, munieipal and county law enforcement communications with &
two-way voice or data request to an agency having a direct data terminal'accessQ"
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 ‘:h
dispatch Comm Centers or for the inclusion of emergency medical communications =
dispatch with the local or area wide iaw enforcement Comm Centers. Under , n
either condition, the EMSCS activity should be interconnected to the Comm Cenw
ter of law enforcement agencies, for there must be a close relationshipggain— |

tained between. these emergency .services. S

Requirement (4): Emergency Requests

For emergency reqﬁest links, ‘$he area law enforcement Comm Center shall receive
the emergency complaints and provide action commands., Telephone calls originat~

ing in an affiliated agency jurisdiction area should be automatically transfer—

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

¥

Discussion:  There is a nationwide movement and a recognition of ?he need to
provide a single number emergency service telephone circuit for cit;zens who need
emergency services. It is recognized fhaﬁ this activity will require passage of‘
time and that interim methods for operations of emergency request transfer will
be necessary. This requirement rgcognizes the need for certain local emergency .

requests activity. - .

k4
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Requirement: (5) Portable Radio and Paging

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

unitse ,
Be Provide an ability for Selective emergency calling having two-way response
capability for officers requiring a portable unit. '

Cs Provide an ability for seleciive tone paging of individuals one-=Way.

Discussion: Portable units have an increasing importance in law enforce-
ment communications technology. A separate fregquency channel should be available

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

or mobile unit,

The selective calling provision should allow for calling of individual

personnel in the area where reception is desired.

2e2e4  OPERATING . PROCEDURES

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

normal, emergency and disaster communications. Reference 3.

Discussion:  Operating procedures which are commonly applied by all dispatch

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

communications systems Law enforcement agencles must communicate among thelr

own personnel and with other public safety and emergency agencies at times when
there are area emergencies and general disasters. Consistent procedures used
by all agencies are especially benef1c1al at these times. See Section 6.0

of this volume.
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2.2.5 DISPATCH AND OPERATIONS PERSONNEL TRAINING

Requirement: Develop and provide a communications training program for all
dispatch and operations personnel who engage in link traffic. This program shall

be established and administered state-wide in accordance wlth sound educational

principles.

Discussion: Communications personnel and others who engage in message traffic
can perforﬁ their proper role when they know and canvpractice efficient and
consistent procedures under normal, emergency and disaster modes of service.
Formal training ﬁrograms conducted by skilled training pérsonnel ¢an save many
weeks of haphazard on-the~job training which may not develop personnel having

a satisfactory capability. See Section 7.4 of this volume.

2.2.6 MAINTENANCE STANDARDS

Requirement: Develop maintenance standards for the uniform test, repair and
calibration of communications system equipment.. The standards shall become

the criteria for either the selection of maintenance contrictors, or the develop—

ment and review of agendy maintenance programs.

Discussion: Law enforcement agency comminications equipment reliability is
very important to the achievement of the agency objectives. Equipment per—
formance can seriously deteriorate without being perceived by operational per—
sonnel, Maintenance persOnnel with proper skills and profided with adequate
instruments can detect deficiencies and maintain the system at design per—

formance levels during its lifetime. See 'Section 5.0 of this Volume.

2,2.,7 PHYSICAL FACILITY

Requirement: The areas in which the telecommunications equipment is located and
operated should be facilities.designed to be reasonably secure from physical |

attack and sabotage.

Discussion: This security shouldvextend to telephone trunk lines running to the

telephone service facility and to the radio transmission line runnlng between »

the tranqmltter/recelver and the antennas. G
' { ' . i,

REPORRII.
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2.,2.8 COMMUNIGCATIONS CENTER OPERATIONS MANAGEMENT

Requirement: 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 respongible for establishing

policy and assuring the peolicy ig met by the Comm Center supervision.

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

following items:

A.

By
Ce

De

=
.

Develop a funding basis with agreements for cost prorations

on an equitable basis between the agencies served.

Develbp an operations control policy.

Develop a means of selection, and evaluation of the Comm Center
supervisor.

Assure that priorities for agency‘messages are established and assure
that these are met in handling messages and in the assignment of
action items. ‘

Assure that proper training piocedures and maintenance are

utilized for the center operations,

See Section 7.l of this volume.
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3.0 PRESENT SYSTEM MODELS AND EVALUATION

In this section a summary comparison is presented involving the present
system performance comparisoh with the desired performance fequirements.
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 SYSTEM PERFORMANCE COMPARED WITH PLANNING OBJECTIVE - SUMMARY

N

kN

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

a system upgrade for law enforcement communications were stated in Section
2.1. The assessment of each ofthose objectives versus present systems
capability will summarize the situation and is supported by evaluation of

present system performance in the following paragraphs and subsections;

1a Emergency requests from citizens for law enforcement assistance is
generallyprovided for in each community. Responding agencies appeai‘
generally to have emergency telephone numbers although some did not
report their emergency lines separate from administrative lines. The
primary deficienéy is evident in there being no cdmmonly known tele-
phone number for emergency requests and complaints. Each communf%y has
a number and in a given telephone directory, this number may or may
not serve the entire area. This forces many people to call the telew-
phone operator for emergency complaints. That action entails a delay
and generally a non-direct contact.with the correct agency.

2, Low reliability exists for state-wide base~to-mobile and mobile-to~base
radio communications for all agencies utiliziﬁg 37.10 MHz single fre-
quency low-band radio link. It is not reliable largely due to the
mutual interference of a great many stations. Mobile-to=base communi-
cation is jeapo?dized;by base~to-base interference making the reliability '
much less than that required for law enforcement communication. The
result jeapordizes the agency response time and ability‘of an officer to -
request and obtain needed information in ‘bhé minimum time delay needed

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

%\

faceted involving:

ki
»
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3.

4.

d.

Ce

Excessive signal strength of many radiating siles.

Interference from'cofffequency base stations which cause long
distance reception of unwanted signals.

Inadequate signal strength of the own-agency mobile units

to offset base~to-base signals producing a marginal reliability
of communications within the area which the law enforcement agency
Eerves,

Ihadequate utilization of a multi-frequency plan which would provide
protection against desiructive. co~frequency interference.

Skip interferen@e and precipitation static noise power produced
on low=band by ﬁatural phenomenon offers an additional reduction

communications reliability.

f, Many facilities do not maintain a twenty four(24) hour/seven (7)

=
be

day dispatch operation.

Inter-agency communication linkages between the state, county and
municipal law enforcement agencies exists presently through the
common statewide frequency used by all those operating on low-
band VHF (3710 MHz) and through the cross-band linkage with
the Iowa Highway Patrol Operating on 42,58 MHz. The effectiveness
of this is greatly reduced by the unreliable operation. Many
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 cooperations Because of the unreliability
and statewide usage of a single channel, the effectiveness of this
is very marginale
The cost of the telecommunications system is composed of two
primary items: . |

The capital equipment ocost

Operations and maintenance costse.

The present system has several hundred operational centers state-
wide with a marginal system utilization and inordinately high

operations coste .
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~ in enforcement activities do they achieve a reasonable quality of per-

The present system is often Operéted by unirained and non-professional dise
patchers at a pay scale well below the professional level, The dispatch
services of%en provided are not adequate, Many of the civilian diépatch
personnel are inadequately trained and only through‘personal dedication,
an interest in learning the necessary procedures and by gaining experience

i 3

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 gingle freguency channel there are many low-band and highe-band VHF
channels in use in the state of Iowa. Most of these are underAQtilized
and therefore are not providing the efficiency which is desired in the

frequency management required to conserve spactrum.

Cpérational facilities for many law enforcement agénciés do not have ade-.

quate facility security and do not have an ability to operate during power
outages. A high percentage of sites do not have emergency power generators
and there is generally no standby radio equipment for use if the primary

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 occursas This is not considered satis=
factory to meet standards for required law enforcement communications,
Maintenance activities are performed generally by on~call technicians

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

dﬁring which the equipment remains in an unsatisfactory condition.  There

is not a uniform criteria available to measure the maintenance service and

the resulting equipment performance.
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3.2 DESCRIPTION OF DEFICIENCIES

.

The ocurrent 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 enforcemeni agencies. A digest of

deficiencies is Bummarized in Table 31,

The deficiencies are largely noted

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

Table 3-1

PARAMETER
Sipmal Intslldmibilitys
Doad Zones

.

Frequency Interfersnce

'External Eleoirical
Noise !

Skip Intarference

TEFICIENCY LIST — THE CURRENT SYSTEM

DISCUSSION

Base-to-mobile and mobile-to.base dead zones have been cited as &

problem for ten percent (10%) of the mail surveyed agencies. The

Spectra Radio Communications Prediction Program (SRCPP) has shown thema dead

zones (Reference 5) to be
periods. Mobile~to-mobile

seventy two porcent (72%)

Co~frequency interference
the sheriff and municipal

much more severs due to interference at busy
communications are not satisfactory for

of agencies requiring this mode.

is moat prevalent on 37,10 MHz and both
agencies using this frequency have stat-

ed that it is a serious problem, The analysis verifies the pro-
blems for both mobile-to-base and base-to-mobild links as shown

in the Phase I x_aporb.

Reference 5.

Bleven percent (11%) cited o8 'a problem the time varying inter—

ference problem due ito the rising noise during electrical storms,

Municipal power distribution systems often become noisy during wet

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

Noige interference produced near a base station can severely limit

the mobile~to-base range of a radio system,

Skip interference typically appears during the summertime on low—
band VHF channels. Centrally located, Iowa LEA'# have a high

probability of inferferencs from stations located in western, southern
and sometimes eastern states, and also South and Central American
stations, The unwanted signals arrive with very little attenuation
and, hence, may cdpture the rf squelch actuated receiver. Selective
aquelch coding will reduce tho nusiance Anterference, but will not

guard sgainst capfure of the receiver pf seotion, a Bituation which
produces desirictive interference. .
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Channel Utilizations
Effiociency, Inter{erence

and Inter-agency

N

The point-to-point frequency (155:370 MHz) is not used very efficiently
nor is it completely implemented for use by all ageﬁoies. It is a com=
mon practice throughout the state to mute the 155.370 Kz receiver and
ut;lize +the 37,10 MHz channel as a "callirg channel", - Thess calls
* unnecesserily increase the interference level on the 37,10 Miz channel.
Agoncies frequently use the 37.10 Miz channel for point~to-point
operations when they have not implemented a 155,37 Milz terminal,
Another activity creating a major operational deficiency is the mig-
‘ration of large Iowa cities to the UHF band resuliing in a brégkdown
of the mobile-to-mobile inier-agency link with the county sheriff

and neighboring commnities. The IPR/IHP move to the VHF HB

creates & pimilar inter-agency cooperation defect. It is timely,
honce, that these frequency manuevers be recognirzed and suitable
linkages must he found.

In & similar vein the emergency medical services are developing primary
operating channels in the VHF high-band and the low-band link will no
longer bs available for use with the ooup{:y sheriff and the many
muniocipal mobiles using low-band.

Channel Utilization 1+ Chennel overloading in specifi¢ agencies is not an apparent problem

Factors exoept on the statewide 17.10 Miz channel... As TRACIS heonme mone. ... - s o bl

viable, there Will be.increasod use made of ite point= to=point

capability for information trensfer between departments,
There will be an attendant increase in two-way traffic between

aﬁammmmn'mm

mum'.cipalities and sheriffts departments in the populus counties which
typically generate s higher message traffic loads, Fortunately many
have been able to circumvent: the problem of cha:mel overload through

a move to multi-channel operations,

2, The underloaded channel is an evident problem as aeah‘ from both
the on.site and mail survey datd. Message traffic rates based on
known correlations between population depsity and police radio and

telephond activity shows that only are high population density arcas
are individual channels operated with an acceptable utilization.

v

3. Cross band 1;{:1}:5 especially in and near some of the large cities:
whioh can mitigate the problem of inter-agency communications,
are miosing beiweon agencies operating in different frequency bands. Hogt

noticeablo iz the inability for accomplishing inter-agency mobile-to<mohiile
communication, Indirect communications through a dispaicher is

a defective solution for the relay of medsages  between mebile

ree

officers who may be attempting to apprebend a violator,

Link Availabili‘ty General statewide usage of one frequency for satisfaction be all
the radio channel requirements is a sericus deficiency in the systeém,

Separate intra—agency mobile-to-mobile Tactical and Information
Channels are required in addition to the Operations . Channel for intra~

agency radio communications,

. B
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Facility Utiligation

Pactors:
" pispatchs

.A

" * Equipment

. Joint Unage

i, Pl t;me avéilaﬁility of dispatch was found forty percent (40%)
deficient in the agencies responding to the survey. It is also ob-~
gerved that many having 24 bour dispatch may well be providing it
under financial stress e.g. should be sharing the cost with other
agencies in_similar straite. Those agencies which do not now have

the capability, of oourse represent a major deficiency needing ocorrection.

2, Operator overloading is a protlem which is found occasionally
in the larger oity dispatch centers or where the dispatcher is a
multi-purpose employee. The deficiency shows up as poor action
response time 1o service requests,

3. Action response time is not recognized- generally by most agencies
a8 a problesi. However;, with channele having saveras interférence

and high traffic density (i.e. 37.10 MHz) there is good reason 1o
conclude that responses in excess of 2 minuies may be expecied.
Furthermore; there is additional delay for mobile operators who

must wait for ohisnnel traffic and interfersnce to olear before irans-
mit{ing for they will not be heard at their base station,

44 An. officer and vehicle ptatus board is found imr several
recontly upgrdded dispatch centers. Many however,were not functioning

preperly. This can be a severe handicap in multiple-~dispatcher Comm

5S¢ The duplication of 24 hour dispaich by more than one agency in

the same community is commonplace. The deficiency arises in duplication
of equipment, records, manpower, (not always well-trained as dispatchers)
and in the general duplication of facilities., The major deficiency lies
in the economics -for facility upgrade and in channel duplication.

1. Parallel console. (radic 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 jeil or someons'’s private home., Ofien this allows the achievement

of approximately 24 hour dispatchs

2. A Teletype data system access point is found usually in only larger
ocommunities and is not uniformly installed in all county sheriff's or
municipal centers, See list of TRACIS terminals in Table 2,3-3 of
Reference 5.. Lccess 10 & nearby Teletype 'terminal for TRACIS data

ig not alweys possible without considerable information relay.

3, Recorder equipment for recording emergency calls and for recording
audio received by the radios exisis at 9% of the egenciea, = Thase
having recorder facilities consider it to be a necessary adjunct to
their operations,

Joint uﬁnge of law enforcement base siations communication fecilities
is presently found in 82 counties, Joint dispatch of police and fire
department agencies in the small communily appears to be more
acoeptable than in larger, Deficiencies occur due to inability for
infer-agency (law enforcement) comminication when the fire depariment
frequency channel is utilized, Copperative plans for merging county
sheriff and oounty municipal operations are not gbundant although
encouraging from an operational economy viewpoint, A major deficiency
exiots becauss thers aro too many marginal fneilitieﬁ in the state
having inadequate operational capabilities.
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Relisbility and
curity:

Emergency Power

TR gy

Stand-By Equipment

. Pacility Security

<

Kegsage Seourity

Alarm and Signal

Controle:

Auxili ary Operational

Requirementis;

Meintenance:
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1. Emergency power availability varies conpiderably., There appears

40 be concern over the lack of it and most agencies are irying to i
correct this deficiency as rapidly as possibles 7The emall agencies o
appear to have difficulty meeting this regquirement. Emergency power '
availability is reported by 22% of municipalities having base
stations and 43",5 of sheriffs with base stations, A deficiency in
reliability results at a time when communiocations are most needed,

2, Standby tranemitter and receiver equipment availability is a relatively
rare situation éxoept in large city police depnrtmeﬁts and in Bome
sheriff's departments. Most rely on placing onms mobile into diepatch
pervice until the malfunctioning unit is repaired., Approximately

124 responded that standby transmitting equipment is available. A

major deficiency oceurs in facilities where there are no sécondary

radio ‘link ecquipments,

3, Facility 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}5

have the antenna fl:ower protécted from intrusion and 43% indicated have
ing Comm Center security. In any event, it is esiimated that ﬂcfuﬁi’iy',
less than a third have satisfactory security for the eguipment and’

antenna structure,

4, Wossage security devices are utilized by %% of the agencies.
"I’he main reason for little usage as derivéd through an on-gite
question appears to be the ease with which the moderate priced
speech serambler can be decoded with ralatively unsophisticated

equipment,

Bank entry alarms are most often found in police department and

are typically installed and leased by commercial firms, Thoré is

a wide rangs of displays and varing degrees of reliability. The
deficiency is primarily that of a predominance of false alarms

and nonstandard indication, TFalse alarms represent a given emergency

response,

1. Approximately a third of the responding agoncies indicatod
that written procedures were available in case of disaster an;l
major emergencien, Litile indication was found that these were
actively reviewed with personnel or that drills were conducted o

exercine them,

2« One~fourth of the agenoies responding indicated that a training
program was in exigtence for- .dispatchers. Most programs appeared to
be on~the~job training, since a formal training progr:nm does not.
exists A formal dispaicher training program was almoot universally

degired by those interviewed.

Maintensnce is typically & function .of private sexrvice agencies

who are frequently associated with one of the major suppliers

of two-way radio eqxiipment. Most of the maintenance is provided
through an on-¢all techpician with provisions for service; 24 hro per
day. A major deficiency is the lack of satisfactory service quality .- ) ‘

resulting in substandard  sysiem performances '
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3.3 PRESHNT SYSTEM MODELS

The characteristics of the law enforcement communications systems now operate—
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 sysiem upgrade
analyses. Models are bhest used to deécribe general agency characteristics
rather than specific agencies., These characteriétics 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

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 communications 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
predicted on the basis of telephone and radio peak busy hour messages per
thousand population, The following paragraphs describe the present system in

terms of‘these characteristics and shows a way of evaluation which makes

- possible relating performance, cost, and overall quality gomparisons with

the upgraded system implementatibn plans developed in this Phase Two effort.
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36342 AREA/?OPULATION 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 ‘o these extremes. Persong living in each deserve equal law

enforcement protection. In a real sense the small population density areas

require egual or better communications for generally there are proportionally
fewer law enfércement 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 depariment

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

operator.

There are over nine hundred cities in Iowa ranging in population from a few
dozen to over 200,000, All require occasional law enforcement activity and """
a reliable means for their citizens to communicate requests for assistance

{0 their law enforcement agency.

- In many smaller cities requests for police assistance are called to the sheriff's
mobile patrol units to provide surveillance and enforcement in their area,
~Larger cities can afford a local law enforcement agency and utilize their
own police vehicles for rapid response to an emergency call,. Tpe 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 k
several uniformed personnel who may alternate utilizihg a police vehicle

or will investigate an inoident on foot. As the department size increases,

more personnel and vehicles are added,

Radio communications operators may utilize the sheriffts baseAstation under
remote control, This is often true of couniy seat cities for approximatel§v
eighty two (82) counties jointly operate this way. Some of the larger county
seat cities have their own channel in addiﬁion‘to‘utilizing the sheriff's
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channel when joint operations are underWay. Larger cities usually provide
gervices and Jjoint 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 4o county nearly as much as does the population. The
ability'%o finance his operations is dependent upon g tax base which is
usually proportional to the population. The number of mobile units and _
deputles which he can afford also are pr0port10nal to population, Communica-
tions is generally capable of linking the sheriffs dispatch center to his
mobile vehicles, to adjacent county officers, to the Iowa Highway Patrol

and to the city law enforcement agencies of the county.' Usually there is no
present ability'for mobile units to contact the sheriff or highway patrol

of adjacent states,

| 3.3.3 AGENCY COMMUNWICATIONS CHANNELS

The requiremenis for law enforcement communications show a need for several
types of communications service channels requiring radio frequency links,
telephone lines, and data linPs; The types of channels which are¢ required
for varlous functional communications cervvces were derived from the Require-
ments Section 2 and are swmmarized in Table 3-2. All clty, county and

state law enforcement agencies now utilize each of these types at one
time.or another, Present services are accomodated on available links. A
single radio channel, 37,10 lihz, is used for all radio channel functions

in many agencies.,

¥

THERGENCY REQUEST

The channel providing citizens a way to communicate emergency requests for
sefvice is important and must be given high priority in system model evalua-
tion. Presently, in the State of Iowa, this channel functions in the following
wayss _ ‘ ’
1« A telephone link available either through the local telephone company
operator by dailing "O" or thféugh a péfticular agency telephone
number listing.
2. fhrough "911" or a common 7-~digit number in certain communities,
3. A dedicated point~to-point line from one public safety or

law enforcement agency into another agency.
' - 29 -
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OPERATIONS

The Operations Channel is the primary service link {o mobile and portable

units of the agency. It is generally an intra-agency, base-~to-mobile,

and mobile-~to~base voice link, This too is an importaht channel and its
activity, in large communities having a large peak message load, may divide into’
two or more links, each having a separate frequency. The bperations Channel

is utilized for intra-agency dispatch command and control activity and also
allows mobile units to report'status'and 1ocatibn and other administrative

messages,

The answering response delay at the dispatch center can be slightly higher thatifo
the emergency request channel; however, it is usually held to under twenty L
five (25) seconds. The Comm Center action dispatch delay is within the two. =

(2) minute limit when link support exists,

TACTICAL

The Tactical or Mutual-Aid Channel is nueded for emergency m5bile—to-mobile
coordination and has both a wide inter~agency emérgency usage, provided intra-
agency mobile-to-mobile communications and requires Comm Center supervision,
The existance of this inter—agency Tactical Channel for use between cars of
differing jurisdictions is considered the primary service function for fh;s
channel. The channel is now served by joint monitoring of the JHPR 42;58VﬁHz

and the local government 37.10 MHz links.

POINT-TO~POINT

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 avoid toll charges.

INFORMATION

The Information Channel is a mobile-to-base radio link from the requesting agency.
vehicle directly to the dispétcher of the agency having direct information -
access via a data terminal connected directly‘into a local, state-wide or

national information file. Data responses are -provided from base~to~mobile,

it
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Presently, these are voice links; however, digital data usage is growing
and eventually will exceed the voice utilization, '
The Information Channel usage takes two basic forms:
1) Provide thé ability for intra-agency units to request license and
criminal information from an area, state, or national data system.

2) Provide the ability of an agency with no terminal to obtain access

Yo this data via an agency havihg a terminél.

CHANNEL MODEL

Figure 3-1 shows a diagramatic model for the general channels described in the
preceding paragraphs and indicates the link(s) required. This generic system
diagfmn shows the relationship of agency usages and inter-agency linkages
through use of various chamnels., Also, it should be evident that a state-
wide frequency plan is necessary to provide for the radioc channels and which

will minimize interference between user groups.
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3e3+4 FREQUENCY LINK MODELS

Previous sections have described the required channel modelé for communication
between agency base dispatch centers and mobile units, befween reléted,aéencies ;
and their providing emergerncy 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 teiephone system is utilized with'7-digit
numbers for citizens to call their police or sheriff's offioe with complaints
or emergency requests for service. In many agencles, the emergency and
administrative telephone numbers and associated links are not separated and
must be processed by personnel as received, Data services are prov1ded.v1a
teletype links with interconnections to the state TRACIS computer file, This"
network is developing a capability for direct téletype typewriter point—to-
point services, between agencies of law enforcement, state-wide. Therefore,
the principal variation in communication link models is in the radio system
frequency links which serve the chanhel requirements brought forth in the

previous section.
Low-Band Single Fregquency

Figure 3-1 provides a gene}al diagram for agency intercommunications an&ére—
presents in a major way, the ra&io channel activities., In thié s5ingl¥d" freg=
uency model, all of the radio link functions are provided with the single

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

the emergency request channel and interagency point-to-point'oommunicatiohs.

In iowa the radio frequency used for this link is 37,10 MHz. This link providés
all types of service message channels and, in fact, is often used between agency‘“
base stations for a Point-to-Point channel, It prov1des the Operatlonal Channel »
the mobile-to-mobile, a Tactical (mutual aid intra-inter agency) Channel,zthe oy
Information and serves itinerant agency operatlons. In addition, many of‘thef
Emergency Medical Serv1ce vehicles utlllze a sheriff's or mun1c1pal pollce

mobile unlt cross 1lcensed with the law enforcement agency.
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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 cpefation of a single frequency link serving all channel requirements,

Low-Band Multiple Frequency

The link configuration involves generally the common state-wide radio link of
37«10 MHz for mutual aid and for inter-agency information transfr between
Comm Centers and vehicles, The intra-agency operationa coordination and

Information Channel activities are,provided from a second low-band fre.

- quency link which is better defined in Section 2,4.3 of Reference 5. Approx—

imately thirty (30) utilize a second channel consisting of ten (10) low-

band links employed on a planned basis for twenty-nine (29) jurisdictions.
This operation provides a considerable improvement in reliability and a
general ability to establish efficient agency communication channel opefations
for those agencies using the plan. Generally, the agencies employing

this multiple frequency low-barid system also utilize a high~band Point-to-
point Channel, 155.370 MHz. Emergency lMedical Services and Towa Highway
Patrol inter-agency communications are performed on the low-band 37.10 MHz
link,

High-Band Single Frequency - Cities:

A single frequency high~band communications system exists in relatively
few cities in Iowa., All the required message transfer activity is cone-
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 communications
links, however, it does not provide for ianter-~agency communications
unless both a cross~band monitoring facility is available at the Comm
Center and duallfrequenoy radio units are carried in the vehicles.
Evaluation of this system must show the disadvantages of having no inter-

agency communications,
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High-Band Multiple Frequency

This link configuration utilizes more than one frequency link in the VHF high-
band law enforcement frequency bands. This link configuration exists in~bnly
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 Medical
Services, Iowa Highway Patrol, and for mutual aid to adjacent states! law
enforcement agencies without requiring separate mobile radio units in the

vehicles of the agencies which utilize this configuration.
This link configuration utilizes a high—band VHF Point-—tu-Point Channel
(155.370 MHz) and for evaluation it may be assumed generaily'that the emergencfy_

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 readily fit

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

configuration provides an ability for intra-dgency operations, coo:dina—
tion, administration or information transfer and for car-~to-car tactical.
frequencies, The UHF configura%ion does not readily provide for inter-agency
commnication for there is pfesently little utilization of UHF by adjacent

cities, sheriff's or state law enforcement agencies.

Inter-agency communications in UHF, as in the high-band single frequency f
system, must depend upcn cross—band monitoring and relay through the dis-
patcher of mobile.tactical communications or requires the installation of

two (2) mobile equipments.
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3e3+5 PREDICTIVE MODEL - MESSAGE LOADING

Models for message traffic loading in both radio channels and telephone
emergency request channels is needed to establish a consistent and statistical-
1y correct prediction of peak channel message loading for the present traffic
and for 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

of the day. Population figures utilized in this report were derived from the
Iowa Offical Register, 1971, 1972 (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 POPULATION BASED MESSAGE TRAFFIC
Area Population ' Peak Busy Hour Calls per 1,000 Pop,
' Radio Telephone
Rural and City £ 20K 1.0 0.5
Rural <» 20K 1,25 0.75
Cities $» 20K & 50K 145 i 1.0
Cities > 50K < 100K 2.0 1.5
Cities S>> 100K ‘ 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 for 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

i85 defined as an exchange of radio transmissions on the same subject. A tybical

nessage ig ten (lO) to twelve (12) seconds in length, if the subject changes
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during an exchange, a new message is created, If more than five (5) seconds
elapse between exchanges, a new message is createds If a message is inter

rupted by another, a new message is created.

A telephone message primarily refers herein to an emergency complaint or a
request for law enforcement service, It is assumed o 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 popula&iqné ,
of counties and for various populstion categories of cities within these
counties, An important usage is in prediction of the interference éxpected
on the 37,10 MHz channel thus reducing the signal reliabilityﬂof a county.
Message traffic channel predictions allow for splitting the ﬁifferent channel
uses into categories for determining numbers of Operations %ﬁd Information
Channels., Also, the required number of telephone emergencj lines may 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 service.

Figure 3-2 provides the relationship between the total Comm Center radio
system message load and the number of messages per hour which may be handled
per channel. Figure 3-3 provides the wait—time for entry of a new message
versus the radio system traffic load. Each of these are shown for 1, 2, 3,
and 4 channels. Figure 3-4 provides the number of telephone emergency
request lines for a wide variation in traffic loading to provide a service
grade of 1 busy in 1,000 calls placed. Table 3~4 lists the pér county peak .

traffic loading for both radio channels and telephone emergency requests

based upon the predictive modeéi criteria,
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3.4 SYSTEM LINK PERFORMANCE

System factors derived in the previous section may be combined to form a
general system performance index for evaluation of the present agency systems,
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 weighihg of important system parameters in
termes of their importance to the overall system operation. The following
pection details this method. It can be applied consistently to preseﬁt and
proposed system 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 Weighing - V

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

overall value, V. In several generic types of systems 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 may be shared with the administrative channel telephone links. This makes

the emergency service lines less available.

A congistent method for evaluation allows a unity value weighing (V=1) for
each available channel when its functions are distinctly separated from other
éperational functions. When two chamnel 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 with existing links ( i.e, an inter-agency
link does not exist) the channel value is non-existing and tﬁerefdre 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) Response Delay - DR

Bach channel will have & partidular response delay 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 response delay, 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 evaluation.
¢) Reliability - R

During the time a telephone or radio link is not in service due to noisge,
interference, or equipment failure, its performance falls below the re«
quired grade of service. We can charge that time to unreliability. There

are several contributions to fthe 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 dispafch contributes to opérational unreliabiiity;
A single shift dispatch could have no greater than thirty three percent (33%)
reliability, for example. Dispatch reliability Ry for a generic multiple-
agency operation consists of the value for one, two, or three (1,2,3) shift
operations: One shift; Ry = .33, Two shiffs; Ry = 67, Three shifts;

Ry =1.0.

Low-band. VHF, during the summer day time hours has a 5kip interference
probability (R) of approximately ten percent (10%); therefore R_ = Probabil-—
ity of $kip = 1 = .10 = .90, ‘ ’

Low~band VHF has a precipitation static probability (Rp) of.égproximately 0.05 -
which reduces the mobile~to-base signal reliability by fifty percent (50%)s‘

Rp = (l-0.0B) = 954 ) .

N




A lack of emergency power, standby equipment and other factors can reduce

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

The total reliability factor (R) is then the product of all the above factors:
R=(Rd) (RS) (Rp) (Re) for a radio link; R = (Rd) (Re) for a telephone link.

d) Signal Coverage Reliability — SCR

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

been shown in thé propagation analysis in Reference 5. UFor each specific system

a quantitative value for the marginal coverage area (MCA) (that area in which
the selected grade of service is not met) may be measured. The MCA should
not 'exceed one percent (1%) of the desired coverage area (DCA). Therefore,
the ability $o evaluate a radio link propagation reliability can provide an
additional important factor of link performance., The following formula was
developed to reflect low system performance when large relative value of

MCA exist. PFigure 3-~5 shows the behaviour of this SCR with the percent

of MCA up to 10% when SCR = l-exp [ .03 (1"£g% ) e

NOTE: The SCR thus evaluated is guilte sensitive to the changes in values of
MCA: for l% WGCA, the SCR = .95; for 5% MCA, the SCR - .43, This re~

reflects the importance of maintaining a small marginal coverage area,

e) Channel Utilization ~ CU

A system designer must consider a utilization factor, CU, which is the fraction
of time a iink(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 lirnks serving the channel. When all these are considered:
1) The Tactical Channel utilization factor for a 10 - lé seconds
message length should not exceed 50% at the peak messagé rate,
(per link). |
2) 'The Operations and Information Channels message rate, for a 12- 15

second message length, should not exceed 63% 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 much more subjective as a criterion to evaluate
a communications system performance. The utilization is highly dependent
upon dispatching procedures and link discipline. It is desireable to have a

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

any particular traffic type. If the utilization at the busy hour is only n

a few percent, 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 whether’
or not a given agency requires additional links. The performance index

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

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

2. . Channel Performance

The formula for channel performance (¢.) coﬁbining all the factors derived is:
= (v) (DR) (R) (SCR) (Radio links); G, = (v) (oR) (R), (Telephone Links).
In a Multiple Channel System all channels performance should be evaluated

prior to combining into a system performance.

3. System Performance (Sp)

The overall system performance, 8 o) can be obtained by evaluating all channels
consistently as shown. Upon completlon of thisy one adds all individual
channel performance values and thls sum is lelded by the number of channels
evaluated (N) to obtain the System Performance Value.

= -'taoe'*‘CP N

- (c;pl + CP, + OPy + . » /
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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 guestionnaire 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 afe utilized by agencies, Sheriffs and municipalities have been divided
into genetric 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 linksg,

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 show 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
‘Jjudicicus choice of frequencies, by maintaining adequate emergency lines,

by operating an'effiCient 24 hour dispatch, by proper siting of antennas, and
regulation of transmitter output power, by maintaining stand=by power, etc,
the theoretical values can be attained with present equipment and techniques,
Most of these valued are unity. The notable exceptidn is in low-band com-
municationss Precipitation static and skip reduce the available reliability

of ‘a 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 syétems (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.

it

There are several ramifications in solving the very important interAagehcy
linkage problem. Wifh 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 Highway Patrol Radio
System and with the establishment of the high~band Emergency Medicai Services:
Communications System, there is‘a rapid trend toward loss of* low~band inter-
agency communications linkages now available. Several steps must be faken

to provide a solution to this problem. Ii 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 desiéner,
of a state-wide communications integration must recognize that all of the
present equipment used in the state should not be disposed of immediately

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

Operations Channels will continue fo be necessary. The development must

E5 2
3

be provided with acceptable frequency plans providing sufficient freduencies

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

channels.

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

allow mitigation of the serious operational reliability problem in the state-

wide 37.10 MHz common usage channel.

Acceptance of a nationwide Tactical Channel on 155.475 MHz makes feasible
use of the VHF high-band frequency assignments for other channel functions

and offers possibilities for restoration of inter~agency comminications

on a broad scale.
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Many communication facilities now utilize only a single shift, although

many do have the 24 hour/7 day dispatch required to meet law enforcement
communications system command and control standards. Low populatioh density
areas of the state produce a small message traffic and even a county-—

wide consolidation of all iaw enforcement communications usually does not
creat a sufficient meéssage traffic load and related activities for desir-
able minimum frequency channel utilization. 'As a2 consequence, much can

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

by consolidating facilities into a single county Communications Center.

Consélidation of facilities within a single county could meet the criterion
of an adequate channel utilization in approximately seventeen counties in
Iowa. Table 312 lists these counties. A message traffic criferion value
for total radio channel utilization should exceed a minimum ofvthe 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
bése station equipment must be capable of handling more than one frequency
link for each of the Operations and Information Channels. In counties

with citiés having greater than 50,000 population, it is reasonably economi-
cal Yo have a separate city and county Comm Cehter, although the year}y
operational costs can be considerably reduced by dombined operations in

these larger cities.

Consolidation of facilities must consider the ability to communicate readily
and rapidly on both intra aﬁdvinter—agenéy channels. There must be a capa-
bility for the radio system to provide reliable communications for base-—

to-base and mobile-to~base Operations and Information Channels and in addi-

tion, meet the Wide-Area mobile-to-mobile communications range requirement.

'Estiméted annual .operational costs for dispersed, consolidated,\and regional

Comm Centers are shown in Table 3—13;f

(1) The dispersed cosis are estimated on the-basis of establishing upgraded
Comm Centers in each of the county and city agencies nOW‘&ispatohing‘

law enforcement units.
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(2) The consolidated costs are based on there being a single Comm Center
for all law enforcement dispatch within a county, but dbes 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 5pearatiohs/1nformation Channels in a Comm Center seperate

from the consolidated county Comm Qénter.

(3) The regional yearly costs assume an individual Comm Center for each

of the thirty-two (32) regions shown in the frequency plan of Section
4‘0.

The operational costs shown in Tabie 3=13 in&ludé the costs estimated for
dispatcher and supervisor salaries, oveThead, telephone (emergency only),

data terminal lease and equipment maintenance .

The estimates are based upon average figures, the magnitude 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 agenoies whose desire for operational efficiency

will transcend the subjec{ive fears of loss of identity.
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M = Mobile~to-mobile ' B~ = Base~to-Mobile
M-B = Mobile-to-Base |
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ﬂ Table 3-2 CHANNEL DESCRIPTIONS
{ TYPE OF SERVICE CHANNEL LINK EQUIPMENT MESSAGE FPLOW
ﬁ 1+ Emergency Requests: . Telephone Dedicated Public to Comm
i Point—to=point Center
Requests for Assistance (Vvoice), 911, Dial mOM Inter-dgency SH
m Complaints, Referrals Operator NM
, EMS
a IPR
e 2 gzxiz:ogiim(xzﬁmary Radio (Voice) Intra-agency B-M/
» M M-B, Personal Portab
3. Tactical {(Mutual Aid) Radio (Voice) Personal Portable
| Intra-agency, SH, PD
ﬂ a) Intra-agency Radio (Voice) M-¥ Intra-agency, SH
- b) Inter-agency Radio (Voice) M-M Inter-agency, 1\?11\&I
L M
b 4o Inter-agency Telephone, Radio TTY
Point-to~point (Voice) Inter-agency
@ 5 a) Information Access Radio (Voice)(Data) Inter-Intra-agency, .
TTY Inter-agency
e Telephone & Point-to- Inter-agency NM
E Point (Voice)(Data) IPR
SH
‘ IPR
a NM
E " b) Data File Access Data Link (TTY, CRT, etc.)
! PD = Own Police Depte IPR = Iowa Police Radio
Y = Teletype, Teleprinters LG = Local CGovernment
ﬂ SH = Sheriff NM = Nearby Municipalities
‘ IHP = Towa Highway Patrol ) EMS = Dmergency Medical Services
o
N
é
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Table 34 PREDICTED PEAK TRAFFIC LOADING -~ PER GOUNTY
County County County Urban Rural o A“e Calls per/hrs Radio tess. Per/hr.
'. No, Name Pop Pop Pop (\‘_ iﬁf_yj'i:al, Urban, Total Rural, Urban, Total
B! Adatir 9,487 - 9,487 /5.0 - 5.0 9.5 - 9,5
2 Adams 6,322 - 6,322 ¢ 3.0 - 3.0 6.3 - 6+3 =
3 Allamakee 14,968 - 14,968 ° 7.5 = 7.5 130 =  15.0
4 Appangose 15,007 - 15,007 7.5 - 7:5 15.0 - 15.0
5 Audubon 9,595 - 9,595 48 - 4,8 10,0 - 10.0 fi
6 Benton 22,885 - "22,885 17,2 - 17.2  28.6 - 28.6 '
7 Black Hawk 132,916 . 105,130 . 27,786 20,8 210 230.8  34.7 262 296.7
8 Boone 26,470 - 26,470 19.8 - 19,8 33.1 - 33,1 #
9 Bremer 22,737 - 22,737 1Tt - 17,1 28.4 - 28,4 SR
10 Buchanan 21,746 - 27,746 20,8 - 20.8 34.7 - 3447
11 Buena Vista 20,693 - 20,693 15.5 - 15.5 25,9 - 25,9 :
12 Butler 16,953 - 16,953 8.5 - 8,5  17.0 - 17.0 b
13 Calhoun 14,287 - 14,287 7,2 - 742 14.0 - 14,0
14 Carroll 22,912 - 22,912 17.2 - 17.2 28.6 - 28.6
15 Cass 17,007 - 17,007 8.5 - 8.5  17.0 - 11,0
16 Cedar 17,655 - 17,655 8.8 - ‘8.8  18.0 - 18.0
17 Cerro Gordo 49,335 30,4901 18,844 9.4 45 . Shoh 19,0 46 65.0 .
18 Cheraokee 17,269 - 17,269 8.6 - 8.6 17,0 - . 17.0 T
19 Chickasaw 14,969 - 14,969 7.5 - 7.5  15.0 - 1540
20 Clarke 7,581 - 7,581 3.8 - 3.8 8.0 - 8,0 T
21 Clay 18,464 - 18,466 9.2 - 9,2 19.0 - 19,0 T
22 Clayton 20,606 - 20,606 15.5 - 15,5 25,8 .~ 25,8
23 Clinton 56,749 36,719 22,030 1645 53 69.5 21,5 . 52 795 -
‘ 24 Crawtord 19,116 - 19,116 9.6 - 9,6 19,0 =  19.0 P
25 Dallas 26,085 - 26,085 19.6 - 19.6 32,6 - 32,6
26 Davis 8,207 - 8,207 441 - 4.1 9.0 - 9.0
27, Decatur 9,737 S 9,137 48 - 4,8 10,0 - 10.0 s
28 Delaware 18,770 - 18,770 9.4 - 9.4 19.0 - 19.0
29 Des Moines 46,982 32,366 14,616 7.3 32 39.3 15.0 48 63.0 -
30 Dickinson 12,565 - ‘ 12,565 6.3 - 6.3 13.0 = 13.0- L
31 Dubuque 90,309 62,300 28,300 21,2 124 145.2  35.4 125 160.4 -
32 Emmet 14,009 - 14,009 7.0 - 7.0 14,0 - 14,0
a3 Fayette 26,898 - 26,598 20.2 - 20,2 33.6 - 33,6 ¢
34 Floyd 19,860 - 19,860 10.0 - 10,0  20.0 - 2040 S
35 Franklin 13,255 - 13,255 7.0 - 7.0 13.0 - 1340 . :
36 Fremont 9,282 - 9,282 5.0 - 5.0 10.0 - 10.0 3
37 Greéene 12,716 - 12,716 7.0 - 7.0 13,0 - 13.0 ST
38 Grundy 14;119 - 14,119 7.0 - 7.0 14,0 " 14,0
39. Guthrie 12,243 - 12,243 6.0 . - . 6,0 12,0 - 1240
40 llamilton 18,283 - 13,383 9.0 - 9.0 18.0 - 18,0 ST
41 Hancoeck 13,330 - 13,330 7.0 - 7.0 13,0 - 13,0 b=
42 Hardin 22,248 - 22,248 6.7 = 16,7 2T.8 - e8]
43 Harrison 16,240 - 164240 - 8.0 = 8:0 16.0 - 1640 o &’
44 Henxy 18,114 - 18,114 9.0 - 9.0 18.0 - 18.0 . i
45 Howard 11,442 - 1,442 6.0 - 6.0 110 - 11,0
46 liumboldE 12,519 - 12,519 7.0 - 7.0 13.0 s 13,0 B,
.‘, 47 1da 9,190 = 9,190 5.0 - 3.0 10,0 s 10,0 R
: 48 Towa 15,419 a 15,419 8,0 - ‘8,0 15.9 “. 15,0 : F;f
49 Jackson 20,839 °© - 20,839 1?'6 Lo 15.6 21.0 ° 21,0 x
56 Jasper 35,425 - 35,425 26,6 i 2646 4443 < 843 S 3
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H Table 3-4 Cont,

] County County County Urban Rural Tele Calls per/hr. Radio Mess per/hr,
n Ho. Name Pop. Pop. Popy Rural, Urban, Total Rural, Urban, ‘l‘otgl
V'. 51 Jefferson 15,774 - 15,774 8.0 - 8.0 16.0 - 16.0
' 52 Johnson 72,127 46,850 25,277 18.9 37+ 55,9 31.6 70 101.6
g 53 Jones 19,868 - 19,868 0.0 -  10.0 20,0 = 20,0
54 Keakuk 13,943 - 13,943 7.0 - 7.0 14,0 - 14,0

' 55 - Kossuth 22,937 - 22,937 17,2 - 17.2 28,7 - 28,7

H 56 Lee . 42,996 28,627 14,369 7.0 29 36.0 14,0 43 57.0
; 57 Linn 163,213 128,670 34,543 29,9 257 286.9 43.2 322 365,2
/ 58 Louisa 10,682 - 10,682 5.0 - 5.0 11,0 - 11.0
ﬁ 59 Lucas 16,163 - 16,163 8.0 - 8.0 16.0 - 16.0
) 60 Lyon 13,340 - 13,340 7.0 - 7.0 13.0 - 13.0
61 Madison 11,558 - 11,558 6.0 - 6.0 12,00 = 12.0

a 62 Mahaska 22,177 - 22,177 16,6 = 16.6 27.7 - 27.7
‘ 63 Marion 26,352 - 23,352 17.5 = 175 29,2 = 29,2
64 Maxshall 41.076 26,219 14,857 8.0 26  34.0 15.0 39 54,0

65 Mills 11,606 - 11,606 13.0 - 13.0 12,0 - 12.0
M 66 Mitchell 13,108 - 13,108 14.0 - 14.0 3.0 - 13.0
67 Manona 12,069 - 12,069 9.0 - 9.0 12,0 - 12.0

68 Monroe 9,357 - 9,357 11,0 - 11,0 9.0 - 940

g 69 Montgomery 12,781 - 12,781 6.0 - 6.0 13.0 - 13.0
' 70 Muscatine 37,181 22,405 164,776 7.0 11 18.0 15.0 34 49,0
'3 71 0'Brien 17,522 - 17,522 9.0 - 9.0 18.0 = 18.0
“ 72 Osceola 8,555 - 8,555 5.0 5.0 9.0 - 9.0
73 Page 18,507 - 18,507 9.0 9.0 19.0 - 19,0

74 Palo Alto 13,289 - 13,289 7.0 - 7.0 3.0 - 13.0

P 75 Plymouth 24,312 - 24,312 18.2 - 18,2 30.4 ¢ 30,4
76 Pocahontas 12,729 - 12,729 7.0 - 7.0 13,0 - 13.0

= 7 Polk 286,101 242,154 43,947 33,0 484 517.0 54.9 605 = 659,9
Iﬁ 78 Pottawattamie 86,991 60,348 26,643 20,0 91 111.0 33.3 121 154.3
79 Poweshiek 18,803 - 18,803 9,0 - 9.0 19.0 - 19.0

B 80 Ring Gold 6,373 - 6,373 3.0 - 3.0 6.0 - 6.0
81 Sac 15,573 - 15,573 8.0 - 8.0 16,0 - 16.0

87 Scott 142,687 120,595 22,092 15,6 241 256.6 27.6 - 302  329.6

a 83 Shelby 15,528 - 15,528 8.0 8.0 16,0 - 16.0
‘ 84 Sioux 27,996 - 27,996 21,0 - 21,0 35.0 - 35,0
85 Story 62,783 39,505 23,278 175 40 57.5 29.1 59 88.1

86 Tama 20,147 - 20,147 15.1 - 1541 " 20,0 - 20,0

E 87 Taylor . 8,790 - 8,790 5.0 - 5.0 9.C - 9,0
88 Undon 13,557 - 13,557 7.0 7.0 14,0 - 150

‘ 89 Van Buren 8,643 - 8,643 5.0 - 5.0 9.0 - 9.0
! 90 Wapello 42,149 29,610 12,539 6.0 15 21,0 13.0 44 57,0
‘ 91 Warren 27,432 - 27,432 20,6. = 2046 343 - 343
92 Washington 18,967 - 18,967 10.0 - 10.0 19,0 - 19,0

n; 93 Wayne 8,405 - 8,405 4.0 - 4.0 8.0 = 8.0
94 Webster 48,391 31,263 -17,128 9.0, 31 40.0 17,0 57 6440
vy 95 Winnebago 12,990 - 12,990 7.0 - 7.0 13.0 - 13,0
| 96 Winneshiek 21,758 - 21,758 16,3 = 16.3 27.2 27.2
97 Woodbury 103,052 85,925 17,127 8.0° 129 137.0 17.0 172 189.0

98 Worth 8,968 - 8,968 5.0 - 5.0 9.0 9.0

99 Wright 17,294 - 17,294 9.0 . - 9.0 18,0 18,0

. =50 -
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Table 35 | CHANNEL ANALYSIS CRITERIL
Maximum Allowable
. . Max Response. Max Min Signal Marginal
.Channel Type Channel Value Delay Seconds Utilization Reliability Coveragg-jPercent)

A1 Links are Radio Unless Otherwise Indicated,

Emergency Request 1 15 Sec. 0.5 +90
(Telephone) '
Operational (prim- 1 25 - 0,63 .90 1%

ary M-B, B-¥ working

channel)

Tactical: (Mutual Aid)

a) Inter-agency 3% 15 v 0,50 90 : 1%
b) Intra-agency Lx 15 | 0450 .90 1%
Inter-Agency % for P-I-P radio30 0.63 <90 1%
‘ L1 for Telephone 30 0.63 .90 7
. {

Information:

a) Intra/Inter—-Agency ol 25 ' 0.63 <90 : 1%
b) Data Link Term : =% . " e90

(TTY, CRT, etc.)

Total channel value‘is 1 if links

exist for separate chamnel functionse
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Table 3-6 SYSTEM PERFORMANCE EVALUATION SUMMARY
Low-Band Single Low-Band Mult High-Bend Single High-Band Mult *  UHF**
Freda Freqe Freqs Freqge
Emergency Request (Telephone) ;49 ' 692 | 396 o TT1 «99
Operational (Radio) «025 o723 v e 724 « 701 99
Mutual-Aid Tactical (Radio) .022 #0671 0.0 0662 «99
Inter-Agency : 729  W624 o574 511 465
Information/Data 49 572 . 522 <613 «891
Total System Performance 0351 7 e534 : o443 «902

* Based on three (3) complete reports

*% Based on four (4) complete reports

652

Table 3-6a THEORETICAL SYSTEM PERFORMANCE SUMMARY
Low-Band Single  Low-Band Mult High-Pand Single High-Band Mult UHF
Fredqe . Freqa Fredge Freda Hulti. Frede
Emergency Request | : S PN 0] 140 1«0 10 140
Operational (Radio) o423 «855 5 140 140
Mutual-fid Tactical (Radio) o423 «855 , o5 1.0 140
Inter-Agency B 1.0 140 140 1,0 140
Information/Data - 140 ) 140 140 140 1,0 ;
Total System Performance «769 0942 o830 1.0 10 -




Table 3=7 PERFORMANCE EVALUATION SINGLE FREQUENCY LOW~BAND
Factora |
Channel Response Signal coverage:  Total Channel

Chdnnel Type Value (V) Delay (RD) Reliability (R) Reliability (SCR) Performance
Emergency Request

(Telephone) 671 802 «91 — <49
Operational

(Primary M-B; i

B} working channel) «402 <919 «782 086 .025
Tactical (Mutual Aid) 2402 ,802 .782 .086 022
Inter-Agency «835 +955 91 —_— «729
Informations «59 T W919 »91 —_— «49

System Performance Index «351

Table 3-~7(a)"

THEORETICAL PERFORMANCE EVALUATION SINGLE FREQUENCY

LM - EAND
ch L i Factors :
. anne - Regponse Signal coverage Total Channal
Cha.n'nel Type Value (V)  Delay (RD) Reliability (R) Reliability (SGR) Performance
Emergency Request 140 1,0 1.0 — T 0
(Telephone)
Operational L
(Primary M-B, o5 140 855 1.0 o423
B3 sorking channel) '
Tactical (Mutual Aid) o5 1.0 855 140 0423
Inter-Agenoy 1.0 1.0 140 . 140 71,0
Informations 140 1.0 140 1,0 1,0

System Performance Index’ 769
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PIRFORMANCE EVALUATION NULTIPLE FREQUENCY LOW=BAND

Table 3-8
’ . Factora. ~ o , o
) Channel Response Signal coverage Total Chai_
Channel Type * Value (V) Delay (RD) Reliability (R) Reliability (SCR) Performanc.
Emergency Request ) .
Telephone R ; .
(Telephons) 84 - .922 .893 - 692
((')perational 5 ‘
Primary M-B S =
B working'cha.nnal) 1.0 -?_;956 764 998 o723
Tactical (Mutual Aid) 1.0 .922 764 086 ‘ oéi N
O . ‘
Inter-Agency o712 +969 .894 — ; 0624
Information .66 969’ +894 sonn 512
k System Performaiice Index 534

Table 3-8(a)

THEORETICAL PERFORNANCE EVALUATION MULTIPLE FREQUENCY

LOH~ BAND . , .

i Factors. : >
) Channel Reoponge ' Signal coverage Total-Chans
Ghannol Type value (V) Delay (RD) Reliability (R) Reliability (SGR) Performanc_

Emergency Request 140 . 1.0 1.0 o i ' 1.0

(Telephone) ‘
Operational - 140 140 +855 140 o '  .855 :
(Primary M-B, : .
‘Bl working channel)
Tectical (Mutual Ald) 1.0 ‘ 10 +855 1.0 .85
Inter-Agenoy 140 140 10 160 10
Informationy 10 1.0. 140 10 160
. System Performance Index . k942
. B ) =

54 - . T &




Table 3@ PERFORMANGE EVALUATION ~MULTIPLE FREQUENCY HIGH-BAND *
Factors )
: : Channel - Reoponse . Signal coverape Total Channel
Channel Type Value (V) Delay (R.) Reliability (R) Reliability (SGR) Performance
D 7
Emergensy Request ’ '

('Pelephona) 1.0 #944 «817 _— L <M
Operational
(Primary M-B,

B-1f working channel) 1.0 1.0 817 - 858 © 701
Tactical (Mutual Adid . .

. ( ) 10 .944 817 .858 .662
Inter-Agency 625 1.0 817 T e 511
Informationg .75 1.0 «817 — 613

System Performance Index .652

Table 3-9(a)

* Complete data available for only three agencies

THEORETICAL PERFORNMANCE EVALUATION MULTIPLE FREQUENCY.

HIGH-BAND
Faotora
Channel Regponsae Signal coverapge Total Channel

Channel Type Value (V) Delay (ry) Reliability {(R) Relinbility (SM) Porformance
Emergency Nequeaat 1,0 . 140 140 - 140
{Telephone)
Operational 1.0 140 140 140 1.0
{Primary M-B, :
B4 vorking channol)
Tactical {Mutual Aid) o5 (1s0)% 1.0 140 140 o5 (140)
Inter-Agenoy 1.0 140 140 140 1,0
Informationy 1,0 1.0 140 1,0 1,0

System Performance Index v «9 {1.0)

* Pipures ave based on IHP and REMS on low-bann; hence, high~band agencies . ‘,‘
' do no% have mutual aid contact unless they carry low-band equipments i
Figures in parentheses indicate values when IHP and RS are both ‘

higun‘.’anda

-
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Table 3«10 PERFORMANCE EVALUATION SINGLE FREQUENCY = HIGH-BAMND
Factora Sy 5
Channel Response Signal coverage Total Chann
Channel Type Value (V) Dolay (Rp) Reliability (R) Reliability (SGR) . Performance

Emergency Request ' N
{Telephone) «5T1 oI¥ o770 e 396

Operational 140~ «95% o762 ’ 1.0 : 724
(Primary M-B,
B-li working channel)

Tactical (Hubtual Aid) 0.0 - - — 0.0
i
Inter-Agenoy _ +786 $95% B —_— , 574
Informations .T14 »95% ) +Ti0 ' — '522‘ =
System Performance Indax ) W443

* Estimate - only two agencies reported data

THEORETICAL PERFORMANCE EVALUATION SINGLE FREQUENCY : 2,

Table 3-10(a)
) HIGH-BAND
Factorg- .
Channel Response Signal coverage Total Chann
Channel Type Valus (V) Delay (R ) Roliability (R) Reliability (SG} Performance
: Emergency Requeat 1,0 . 1.0 ' 1.0 : . 1,0
: (Telephone)
Operational ' 045 1.0 140 140 0.5
§ (Primary M-B, . . : ‘ ’
BAi vorking channel)
ﬁ Tactical (iutual aid) 045 100 140 1,0 Y
I Inter-Agency 140 1.0 14,0 ‘ 1,0 1.0 ‘
Informaticny 1.0 1.0 140 140 : A0
E\ ‘ System Performance Index ; .8
ﬁ . 1
' i
’F)
| /n ‘rl
i 1
- 56 - %
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. Pable 3-11 PERFORMANCE EVALUATION hULTIPLE FHEQUENCY UHF *
» Factors : :
Channal Reoponse Signal coverage Total Channel

Channel Type Velue (V) Delay (R Reliability (R) Reliability (SGR) Performance
Emergency Request

(TElethne) 1 .0 1 .0 ‘99 — .99
Operational -

(Primary M-B, ;

B-ll working channsl) 1.0 1.0 .99 1.0 «99
Pactical (Mutual Aid) 1.0 1.0 .99 1.0 .99
a) Intra = agency

b) Inter = agency

Inter-Agency 6 1.0 +99 i .65
Informationy .9 1.0 .99 691

*

Table 3~ 11(a)

System Performance Index

Complete data available for only four agencies

THEQRETICAL PERFORMANCE EVALUATION NULTIPLE FREQUENCY

UHF (Hunicipal)

«902

Fagtors :
Channel Reoponse ) Signal cevorape Total Channel

Channel Type Valuo (V) Teloy (R Rolia¥ility (R) Roliability (S} Porformance
Emergency Requent . .

(Telephono) 140 140 1.0 — 1.0
Operational 1,0 1,0 1.0 1,0 1.0
(Primary M-B,

D1 vorking channel)

Tactical (Hutual Aid) 1,0% 140 140 140 140
Inter-Agenoy 1.0 1.0 1.0 140 140
Information) 140 140 1.0 1.0 1.0

System Performance Index 140

* Assumes necessary inter-agency muiual-aid channel exists (UHF agencies
mist corry two mobile radio units to maintain mutualeaid capability),

S|
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Table 3-12 COUNTIES HAVING FULL CHANNEL UTILIZATION (RADIO)
County No, Co. Name Peak Radio Message/Hour
T Blackhawk 289
17 Cerro Gordo 65
23 Clinton T4,
29 Des Moines 63
31 Dubuque - 154
52 Johnson 96
56 Lee 57
57 Linn 35T
64 Marshall 54
7 Muscatine 49
7 Polk 649
78 Pottawattamie 148
82 Scott 324
85 Story 82
91 " Wappello 57
94 Webster 64
97 Woodbury 189

Tdble 3-13 ESTIMATED OPERATIONAL COSTS PER YEAR ~ DISRERSED SYSTEM,
COUNTY SYSTEM AND REGIONAL SYSTEM UPGRADE

(Counties with Cities 50,000 are not included) o
Present Consolidated
Dispersed County S Regional

Cost Per Year
Ratio to
Present System
Upgrade

Potential Saving

~$ 15,970,000

100%
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$13,200,000 $ 5,500,000
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4.0 SYSTEM DESIGN CRITERIA,PERFORMANCE PREDICTION AND EVALUATION !

The design criteria on which the planning for these communications systems
is based have a real relationship to the needs of the state, county, and
city agenciés involved.. In establishing the design criteria for the upgrade
of the present systems operation and equipment, the objectives of the pro-
gram must be detaileds A summary of these objectives forms the necessafy
background for understanding the planned way specific system functions are
related to each other and integrate into the operation of a state-wide

law enforcement communications system,

Basic county/city implementation objectives are listed with full reali-
zation of the Operational and economic advantages of further consolida-
tion into a regional commuiications system plan. Summary detail is pro-

vided to show the directivn taken to achieve this system design.

1. Implementation Plan Objectives to Integrate aﬁd Upgrade the Present System

ae. The development of a system plan basedhgn required performance factors
consistent with lowest cost.

be Effective utilization of existing communications facilities,

Ce An opén-end county-wide system into which technical improvements
may be incorporated and system expansion toward regional consolida~
tion is technically and exonomically feasible,

d., Compatible with and meets requirementsg of various funding agencies.

e, Improved communiéationS‘equipment and siting plans for consolida-
tion and upgrade of the best communications facility and to dévelop‘

- it into the county Comm Center,

fe Pacility plahsbfor basa/mobile/portable and Point-to~-Point radio
communications links, 'A

g« Coordination of sfate; county, muﬁicipal and private facilities

’which cooperate in law enforcement activities and inter—agency
communications, .

h, - Form adjacent county groupihgs which have an aggregate population

greater than 35,000 persons. With these groups, form a state-wide

frequency plan .so that chamnel utilization is maximized andvinter—
ference is minimal,
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Form regional groupings in which radio -transmission and reception
can meet the required grade of service for mobile=to-base, bé%e;;:
to~mobile, and for portable unit operations. Indicate site coord-
inates for base stations and remote bases to assure that this
grade of service will be met, |

Develop and recommend Comm Center management plans to assure that
integrated operations satisfy national standards for procedures,
training, management, frequency usage, perfonnance and will have
the necessary financial support to sustain long term Comm Center
operations satisfactory to all user agencies.

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 Expansion/Growth 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.

(=%

Gomputer control of communications facilities and informatiorn
systems (TRACIS , cbmputer aided dispatch, etc.), L
Communications with air-borne vehicles,” M

Automated electronic display of vehiocle status and

geographical location, ' 5

Emergency reporting facility improvements in large areas similar

to or incorporating the capabilityfof the single universal emergégpy
telephone number "911" request system. h

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

An important objective in planning involves organization of the various

requlred functional categorles of communlcatlons into channels so that

avallable frequency -and common carrier (telephone) links can be employed.

These channels havp been mentioned before in a generally descrlptxve way

and the following Lectlon provides -the des1gn foundations for system models ‘

and frequency plannlng. These are based upon:
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A consigtent freatment of radio and emergency reqﬁest

megsage traffic based on the population in each ares,

A continuing utilizaition of much of the present system with
augmentation through non-special new equipments,

A frequency plan based on required channel utilization and numbers
of féquired linké9 the available frequency spectrum and necessary
geographical separation to avoid interference,

Operational system performance charactferistics based upon modern
law enforcement commiunications standards meeting the requirements
of this plan (Section 2,0).
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4.1 FREQUENCY SPECTRUM USACE AND CHANNEL 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 systemse. Section 2,2 3 listed the
channel requlrements which are the guidelines for development and are
approved by the LEATAC. Section 3.3.3 describes the required channel uée'
in additional detail and provides an eicelleht background reference for
the specific development of this section,
The primary radio channels required are: Operations, Information, Wide-Area,b
Tactical and Point-to-point, In larger.éystems, 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 fréquency links normally used by mobile units..

. o
Thé number of frequency 1inks‘required for Operation and Information Chaﬁ%éfé
is highly dependent upon the populatlon of the specific area served by the :
system, - The populatlon of 1nd1v1dua1 countles in Towa varles from gix
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 llnk requirements and utilizes only one band of frequencles de51gnated

for Police Radio Service by the FCC,  ALL thrss FYeqUeTicy bands are requlred,
that is low-band VHF, high-band VHF, and UHF. Much of the present radio
communications in the state of Iowa utilize +the low-band VHF. It is
desirable to continue to operate much of the present 1ow-5and equipment and
to de51gnate the other frequency bands for communlcatlons activities Wthh

are not presently being satlsfled.
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Several ' items of planning criteria are considered in'the development of state-

wide frequency plans to meet national standards and pbtential regional consoli-

. dation plan developments:

to fulfill various planning o

-4

National planning for law enforcement communications is considered and
includes interstate channel utilization and requirements for inter~state

and inter-regional as well ag inter-service communications.

Because there are insufficient frequency channels to provide clear channel
assignments to each agency, it ils necessary that each frequency used has

a sufficient utilization in each assigned region,

‘The design must provide gufficient frequency links for each type of

¢hannel to assure that peak traffic loads in an area of usage 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 reliability.

The frequency plan and transmitter/receiver/antenna siting must enable

" reliable mobile-~to-base and base-to-portable communications. The area

of adequate signal reliability in portable~to-base operations may be
congiderably less than the area of mobile=to-base.

[

‘Based on these-driteria, the frequency plans, equipment types and locations
b

tives and requirements are carefully developed

in the following sections:
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441.17 LINK REQUIREMENTS BASED ON MESSAGE TRAFFIC LOAD

Regional Qrouping Selectioﬁ:

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 populatién which
will provide for a sufficient message traffic load to justify the assigned
frequencies. The coriteria which are used in ‘this report for the aséignment

of counties to the particular frequency planning regions are as follows:

1s Select a regional grouping of adjacent counties or an individual county i

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 Chaﬁﬁq}s for

that region,.

2. Select the regional geographical boundaries to form an area so that
it is cost effective to locate radio transmitiing and receiving
facilities in reliable base-fo-mobile and mobile-to-base radio signal

propagation will meet the required communications grade of service,

3. The regional and county grouping boundaries should be compatible with
jurisdictional boundaries of the Iowa Council of Governments OffiCé
- for Planning and Programming, emergency medical services, the Iowa
Highway Patrol radio syétems, and achieve noneinterfering communications
" between these services,
4a, Develop a state-wide frequency assignment among the regions to assure
an adequafe separation distancqtmtween co-frquency regiOns so that -

COst~efféctive radio transmitting receiving system locations will not

destructively 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
sufficienf 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 ragion 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 peak traffic loading per-county for both emergency telephone requests
and for radio messages, This is computed for both rural and city populations
in those counties in which the city poﬁulation exceeded 20,000, When the
cities of a county have individual populations under 20,000, they are

congidered to fall into the rural communications message rate category.

This predictive model is utilized to collect groupings of counties meetihg
the population criteria, Figure 4~1 shows the resulting county groupings and
lists the frequency plan, These county gramings satisfy the criteria and to
favor regions which fall reasonably within or subdivide the jurisdictional
boundaries of the Council of Govermment 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 rédio and telephone (emergency
requests). This table has a column indicatiqg the population classes; the
low population density 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 channél 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 6f 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 criteria. 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 aﬁ&
furtheraésumes that the response by the dispatcher should not be delayed
more than twenty five (25) seconds 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 havihg 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 raiio. Since separate links are required for the Operations and“
Information Channel activities, the traffic per each type of' channel may be

computed,

- This implementationplan is based upon there being a Comm Center in each county

which serves the cities and the rural population Within eache There are .

several counties which have a population exceeding that required to justify

a single Operations and single Information Channel link, These are indicated

in Table 4=~2 which also provided the listing of the required links for emergency%*
telephone request lines, Table 4~3 shows the numbers of Operations and
Information Chanhels required for expected.ranges of traffic intensify. If

a single commﬁnications center were developed for the regioné shown in Table

4-1, the number of Operations Channel links reguired for thié center could 7

be computed using traffic intensity values in Section A of Table 4-3 and

for the Informations Channel using Section B of the same table.
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Telephone utilization figures in Table 42 were developed from the data of

'Figure'3-4 and specifies the number of emergency lines required to satisfy

the channel utilization.

The volume of radio traffic for counties containing cities of over 20,000
population indicates the need for additional Operations Channels, High-
band frequency availability limits assignments of more than one such
channel in this band for city usage. Furthermore, the use of UHF for city
communications is recommended by the FCC and offers adequate numbers of

abailable frequaﬁcies for present assignmenﬁs'plus future'growth. In

 those cities havinéAa population above 20,000 but under 50,000, the number

of UHF channels for‘operatiaﬂal utilization is one. That is, one additional

# UHF pair may be allocated to serve as an Operations Channel in addition

o thefﬁlunty Operationslchannel, For example, in Cerro Gordo Counﬂy in
Regibn 4y Mason City is able to utiiize one UHF Operations Channel, but

due 1o the total utilization at peak message traffic in Cerro Gordo County
the single Information Channel on high-band should suffice for both city
and county, Table 4~2 shows the jtotal number of links allocated to that
county within established criteria limits. These link assignments are in-

dependent of the collocation of county and city Comm Centers Where more than

;qﬁgne Operations and Information Chanhel 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 Operatioh Channels are
assigned in the UHF frequency band. Table 4-2 indicates the number of actual
frequency links assigned to satisfy the response time criteria atbpeak traffic
periods for both Operations and Information Channels.,

Frequency Plan Criterias

Certain criteria for the frequency plan development are established as follows:

e Thg.keystone 1o development of the Iowa Law Enforcement Communications,

System lies in the establishment of .the Tactical Radio Frequency
Channel, The frequency of 155.475 MHz which has.been -established
nationally for this channel by recent action of the APCO in coopera=

tion with the FCC. This link is operated in a simplex-single~frequency

[

.y

mwn

<4

b



24 FR mWE TN W oW L @ %a F T oam T =W nu‘m =

2

3.

mode without continuous tone code squelch and is to be used primarily

by all agencies for moblle—to-moblle emergency communications. However
base station operation by the county Comm Center is required for coordi-
nation of channel traffic,

“

The high-~band Operations Channel is a s1mplex~31ngle—freqnency link

"requlred to carry the moblle-to-base/base-¢o-moblle traffic. Either the

low=band or hlghéband may be used for county operatlons.: In certaln Cir—
cumstances it may be desirable that both low and highwband 11nks are
used where radio message traffic exceeds 0.35 Erlangs. A state-wmde

Operations Channel low-band and high-band frequency plan is requlred to

eliminate base~to-base destructive interference. Destructive interference

is a signal level which can capture the receiver in another co-fregency

region. CTCS will be available for mobile fransmissions. The speoifio

tone usage will be different in the nearest. co-frequency regions so that .

co-frequency base stations and mobile units are not heard in aqpther
region. Additional city Operations Chénnels are aséigned on UHF links
in accordance with previous oriteria and FCC regulations, Part 89.309.
The UHPF agsignments assure that duplex pairs are available for each
assigned link, | )
The high-band Informétidn Channel can best perform its function in a two=
frequency simplex mode.. The mobile radio {transmits on a mobile-only
frequency which is, with few exceptions, a single state-wide frequency
and utilizes CTCS encode. The CTCS tones used by the mobiles are assigned
according o0 the planned list of Table 4=7. The base station trans—
mitting frequency assignments are in accord ﬁith the regional fréquency
plan to eliminate destructive interference of transmissions received by
mobile units in a co-frequency region. The high—ban& bage transmitters
do not transmit a CTCS tone. However, Comm Centers use a CTCS decode to
recéive the mobile channels. Each Comm Center must monitor their own
transmission frequency. Additional operational practices are allowed:
a. Mobile—~to-mobile and aircraft-to-mobile unit communications may
utlllze the moblle—onLy hlgh-band frequency if desired for message

tra‘flc ant information transfar having a non-emergency nature.
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b. A second.mobile-only high-band frequency is assigned for high~band

portasle radio unit communicatiéns.  The priﬁany portable~to-base

“ unit transmission frequehcy is always different than‘%hat of the
mobile unit iﬁ a given county to avoid.a power level conflict. This
allows satellite receiver usage in remote areas of the county or
ciﬁy,;here portable commnications may not be entirely reliable.
Aircraft communications units can share the portable and mobile
frequency for transmission. It is recommended that low power
portable vnits ére used in the aircraft. The air-borne units

employ CTCS encode just as the ground mobile/portable Operétiohs.

- Large city users utilize the UHF Information Channels, but may share

the county-wide high-band channel,

The Wide—Area Channel utilizes the Towa Highway Patrol Radio (IHPR)
LEA frequencies., These frequencies were previously selected per a
state-wide frequency plan and are being implemented in the IHPK 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 %o aotivate the repeafer,

The frequencies selected for the Information and Operations Channel are

frequencies allocated in the FCC Rules and Regulations Part 89,309

.for Police Radio Service, and do not produce destructivé interference

and are not interfered with by either in-state or out-of-state

police services presently using them. FPFrequency coordination in ad—
joining states and within Iowa is required to assure this. This plan
considers only frequencies which are available for coordination 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‘paifs in each region set of Operations
and Infermation Chamnel frequencies. This separation allows simultan—
eous operation of these channeis from a given sites The Information
Channel frequencies are chosen reasonably close to the (Point~to—point)
frequency (155437 MHz) and the Tactical Channel frequency (155.475 MHz).
It is not believed necéssary nor is it technically practical to gchieve
simultaneous operation of these with the Information Channel, however,
either one of the three mayybe operated simultaneously with the

Operétions Channel.ﬂ(See 7 on following page)s Frequencies selected
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forms of intermodutation possibilities which are. considered., The IM

are removed more than 15 kHz from IHPR primary system frequencies .
and Emergency Medical Services freéuencigs, ofherwisé interference
could be produced affecting those agéncy communidations in areas‘
close by the base stations and from operation of nearby moblle

units, These criteria are fulfilled to meet FCC . requlrements for
\ 5

adjacent channel separation. B
The overall end-to-end spread of frequencies assignéd to both base
and mobile Operations and Information Channels is within the 0.4%

bandwidth of available radio equipment,

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

- Govermment. Therefore, 37.10 MHz is not utilized as an assigned

frequency. The s¢lected low-~band frequencies are withina very

small percentage of 37,10 Miz thereby"allowing retuning ef existing

mobile and base eaulpments to the new frequency plan, NOTE: 37.10
MHz operatm1n can be maintained in base stations and in mobile units
for communlcatlons with public works, congervation.,, and other agsncy
act1v1t1es requiring inter-agency communications of law enforcement

dispatchers and officers,

The high-band Operations Channel and InformatidnUChannel radio sub-—
system are designed in such a manner that they can operate s1multaneously
where both are employed at a given smte ‘location. Thai is, the Operatlons
Channel transmitter when operating will not desensitize the Information,

Tactical, or Point-fo- Pomnt recelvers. Vice versa, when either the:

‘Informatlon, Tactical P01nt~¢o-P01nﬁ ~ channel transmitter operates,

‘the Operatlons Channel receiver sensitivity will not be reduced,

In the hlgh-band:VHF and UHPF frequency plan ' design there are various

. products of these frefiencies are either eliminated or minimpized in the

plan. The forms of Il which are analyzed are;

5 o o, |
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a, Transmitter final stage

b% Receiver mutlicoupler

cq‘ Products generated within a receiver when one or more strong
l 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 APCC Frequency Coordination Committee
during the period of development. All possible precautions aré taken to
minimize problems in final coordination and eventual FCC<licensing of °
individual agencies as this plan is applied. Even so, some local changes
mqy be required when final license applications are requested. These
changes should be made within the bounds of planming 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-

gide the state and also within the state for the adjacent 15 kHz frequeqqy
licensees. Intermoi.:lation (IM) products are computed for combinations of
frengncies‘selected.r Equipment design recommendations are made to reduce
potential IM effectre to adjacent services where there is no other way to
eliminate potential reradiated signals. Of course; it is beyond the scope
of this phaée of effort. to consider all possible sources of IM gignals
generated in the vicinity of ‘the base stations. However, the génerated
components from within the system and from other known state-wide systems

. of public safety are analyzed. Tables of specific analyses are presented

which substantiate the specific¢ frequency plans.
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LOW=BAND PLAN

The six (6) frequency low-band set is assigned to frequency plan regions
as shown in Table 4-#4, This figure also shows other states usage. The
geographical distribution may be visualizednfrom the state/regiogal mép
of Figure 4-1, Both the low-band and high-band plans fit identical” "

regional boundaries,

TABLE 4-4 LOW~BAND FREQUENCY PLAN

Set No.  Frequency — NHz Regional Assignments - Qut-—of-State Usage
L1 37.08 8, 11, 18, 22, 24 | New Jersey
L2 37412 1, 10, 17, 19, 23, 31 . Florida
L3 37.14 2, 14, 16, 27, 30 - Nome Known
L4 37.16 4, 6, 21, 26 | Arkansas
L5 37.20 1,9, 12, 20, 29 ' Arkansas
L6 37,24 3, 5, 13, 15, 2% 28, 32 \i;kansas

!

The total frequency spread is 0.43% and is 0.38% from 37.10 to 37.2i%MHz;
This essentially meets the practical recsiver and transmitter mobile*equip-

ment bandwidth limitation,

This plan maintains a best'possible status quo of present frequency usage

in each region as determihed by weighing the number of mobile units now

using the frequency in the counties and cities to those which are changed

per regional plan., The plan shows a strong relationship tp the APCO

State Communications Committee frequency plan of 1969 (Reference 19) wh{ch

if fully implemented, would have reduged greatly the co-frequency interférence

in the lowwband operations.

Interference — waéBand}

I

! : ,
Interference probabilities in each county are analyzed and presented in Table

4=5. The interference shown includes bothtthat due to base-¢o-base/mobile—

«t
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to-bage of co-frequency regions, and the self~interference provided by the
counties of a given frequency regions as weighed by their peak channel
'utilization‘ﬁactors. The resulting maximum interference meets a criterion
of not to exceed a 5% (.05) service probability index reduction from the
Bervice probability index computed without interference, The Interference
Reduction Factor (IRF) must therefore be greater than 0.95, for it multiplies
the SPI computed without interferencs to providé the SPI resulting when
maximum interference is present. Reduction factors shown in Table 4;5 ine

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 opérating procedure

" required by the FCC, Should a single Comm Center be developed for a region

there will be no operational conflict except between operators within the
Comm Center trying to key the same transmitter from separate consoles, Skip
interference will ocour 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

€% for Florida and New Jersey at the summer noontime with sunspot number
equal SSN100. See out of state usage, Table 4-4.

" 'HIGH-BAND PLAN

The Operation and Information Channels reguire 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 shown geographically

in Figure 4-1,

Many of the high-band Police Service frequencies listed in the FCC Rules

~and Reguladions Part 89.309 are used in adjoining states and therefore are
not available, Other frequencies are not available becaﬁse they are within
15 kHz of the IHPR or EMS frequency plan sets. To accomodate a difficulty in
assignment, a minor regional change waS‘reques%ed of the EMS frequency plan

coordinator.
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TABLE 4~6 . HIGH-BAND FqEQUENCY PLAN
Base/ . Information-Operational ;
Mobile Rx Base Tx Channel ‘Regional
Set Noas QOperations Information Difference Frequency, HHz Set Assignments -
H1 154,725 155.250 «525 Ty 9, 20, 24
H2 154,830 1554310 ° <480 2, 12, 15, 18, 25, 28
13 154,845 155,520 65 8, 11, 17, 19, 23
B4 155.010 1554535 525 3, 5 14,271, 29
H5 155,070 155,580 510 6, 10, 21, 26, 30 :
H6 155,190 155.610 420 1, 4, 13, 16, 22, 31, 32
155.910%  Hobile Transmit (State-wide) '
155,850 Portable Transmit (State-wide)

* In certain regions there is an interference of out-of-gtaté base and
control stations malking necessary substitution of another ‘'mobile only"
frequency. The mobile only 155,970 and 156,030 }Hz frequencies are
specified in these regions as shown 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

~ The Operation Chamnel functions in a single~frequency simplex mode, which’
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"allows both base~to~base and mobile-to-base co-frequency user interfqrence;

Of course, the base~to-base transmission produces the predominate interference

L3 5 ||

in co-frequency base receivers,

The Informatior 'Channel functions in a two-frequency simplex mode, which

allows only mobile~to~base and base~to-mobile interference to occur between

co~frequency userse

=
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Table 4-8 shows:the results of the Operations Channel high-band base-to-base
interference reduction analysis for each county, This is the worst case

which would occur in Operations Channel usage when base-~to-~base interference

.predominates, Interference is quite low region-to-region and is well within

the objective limit of 5% SPI reduction. -
A
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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 and even so there is only a small reliability reduction, The mobile~
to-base interference is substantially less than the base-to-base and rules

out significant co-frequency regional usage in the Information Channel.

0TCS decode used in the base receivers will eliminate base=to-~base and mobilé=
to~base residual nuisance interference fom the Information and Operations
Channels from co-frequency regions which could occasionally occur if CTCS

were not used.
The Comm Center 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 - Pinal Intermodulation - High-Band

Intermodulation product possibilities are analyzed for each of the freg-
uency sets employeds 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 transmitted and may

caugse final stage IM. Not all are operated simultaneously, for only the
Operations Channel transmitter and one of the other three can be keyed simulfane-
ously. The columns provide the IM frequency generated when simultaneous trans-—
migsions occur bn those combinations, For éxample, the third-order product

of 154.20 MHz is produced in set H1 when the Operations Channel (154.725 MHz) is
transmitted simultaneously with the Information Channel (155.250 MHz). Other

combinations may be found in an identical manner,
: Transmiifer thifd-order IM products are reradiated at a level approximately

12 dB (plus antenna gain) below the least signal-component-level appearing

in the final transmitter stage producing the distortion. These reradiated
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products may cause receiver degradation at distanoes pf five to gix miles

when the IM freqﬁéncy oepurs within a receiver accéptance bandwidth (up

to 15 kHz). Théwfifthpo%der M products produced are approximately 35 dB ©
and the seventh are 45 dB below signal component levels, The latter

products are sufficiently low that reradiated signals are not expected %o

cause serious degradatlon of other systems unless their antennas are collocated‘i
or within a few hundred feet. IM frequencies products (Table 4-9) fall '
largely within the Fire Service frequency group and the State Fire Mutual .

Aid frequency is the most often affecteds Only a few others cause potentiél
interference., Table 4-104 shows the location (region/city) and frequency

for those agencies having potential problems. The specific nature of
inteference must be determined by qualified technical personnel in each of

these areas as the system is installed,

Should it occur, the problem can be readily solved by insertion of a
notch filter or isolator in the “ransmission line of ,the offending trans—

mi’c‘ter.

Multicoupler Intermodulaiiqg;

Intermodulatlon products are formed within the receiver multicoupler when

two or more strong (> ~20 dBm) signal frequencies are received s1mu1taneously
from another base station or from mobile units transmitting within a mile or

g0 of the receiver, multicoupler and antenna. The system plan provides a
multicoupler for the simultaneous éormec,'bion of Information, Tactical, Poin‘h-
to-point and Portable Chaﬁnel receivers. The latter four frequencies in each
set of Table 4-9 lists the multicoupler third-order intermodulation product |
frequencies, * There are no IM frequencies equal to a desired signal frequepcy’"
or within the acceptance bahdwidth of & receiver. In sets H-S and H~6 tha’ :
apparent production of 155,37 MHz signal energy shown under column (2f,-f) is
not truly produced gince the moblle units do not transmit on the base ‘
Information Channel frequency ¥ quurthermore when the base Informaxlon,
Tactical, P01nt-$o-P01nt Ghannel fransmitter is keyed the corresponding recelvers
are mutedj thus, will not be able to receive the IM audio product if the rf

product were produced, o R ‘ P
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Table 4-10B lists additional IM intefmod products (third, fifth and seventh
order) either within the transmitier or muli¥icoupler by any combination of
two known law enforcement, fire, THPR and EMS frequencies, This iable
should be valuable for use during the implementation of the system when
congidering either the collocation or proximity of two signal sources,

These are reduced from compilation of known public éafety signal product cdm-

binations of third through seventh order.

Receiver Intermod Analysis (High-Band)

Receiver spurious and intermodulation products are analyzed for typical
receiving equipments, e.ge the GE Master II and the Motorola MIGOR receivers
used in base and mobile equipménts for all input frequencies that at present
are known to be present in thé region of interest, The analysis does not
attempt to calculate the degradation of performance; principally, because the
sgecific levels are not known, Therefore, only the existance of possible

spurious or intermodulation products is defined, Table 4-10C lisis the .

receiver signal frequency that would produce a spurious response when tuned to -

the received frequency listed, ' Responses are produced by the receiver local

oscillator nineteenth harmonic in the case of the GE receivers and the

twentieth harmonic in the case of the Wotorola receivers. hLocal oscillator
harmonics mix with the sécond signal frequency harmonic to produce the IM.‘
These high order produbts have little possibilities of producing degrada=—
tion of receiver performance, however, on occasion trouble may be found.
Reference ghould be made to the Table 4-10C for assistance in locating trouble

produced by a strong signal.

UHF FREQUENCY PLAN

UHF frequency planning is applicable +0 city system usage. Table 411 lists

the transmitter frequencies assigned to cities which meet the UHF utilization
criteriae This table also lists frequencies now licensed or known to be ine-

volved in coordination processing. It also included frequencies used in

Omaha where seven (7) frequency pairs are utilized,

The frequendy plan functions generally in a‘two-frequencyqduplex operation,

in which a pair of 5 MHz spaced frequencies are assigned.' The freguency
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near 465 MHz is the base receive frequency and 460 MHz is the base transmit
frequency. Mobile transmit/receive frequencies are oppositely used. The
frequency assigmments shown in Table 4<11 provide the required link pairs

to satisfy present and projected needs. A

3 ‘ ;
Base stations are designed to operate in two modess

(1) Repeater operations, wherein operation is full duplex to allow mobile
transmission relay between other mobile units within the design
radius for signal coverage, Comm Center rédio operators can monitor
the repeater.audio ouptut, CTCS encode and decode is used in both
base and mobile equipmentéi”' '

(2) Standard base station, two-frequency simplex operation under control
-of the Comm Center radio operator, 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.

0
Mobile-%o-mobile communications when operating without a repéater function
are accomodated through usage in the mobile of the base transmii frequency
(4604X¥XX MHz) in a simplex single~frequency mode by equipping the mobile

unit with a receive channel on the transmif frequency, CTCS may or may not

be used, optionally, dependent upon local operating procedures. This operation

requires a monitor receiver at the primary base station for the channel freQuencyb

used, This frequency should be a channel which is seldom used for Operations

or Information Channei’functions;

Small cities can justify a single frequency pair to serve the UHF Operations
Channel function, wheras large cities - require more than one Operation and
Information Channel, ’

The GTCS tones are assigned to provide co—frequenc& nuisaﬁce interference pro=,

tections Also a capability is provided for adjacént jur;sdiqtions to utilize a

common frequency for mutual aid andfinter-agency cdbrdinat%ons. ‘It is believed

this has outweighing advantages, although there is a PQSSibility,forfinﬁer—f"
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modulayion product reception produced within the agency employing a number of
£)
transmitters, The CTCS can be disabled, for use in mobile—to-mobile or for

portable operations when the repeater or satellite 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 strong possibility for intermodulation product
formation in adjacent transmitters. For example, analysis of the intermod-
ulation products (IM) for frequencies now assigned in Des Moines proved that
third order IM is now possible between the 460,325 MHz and the 460,150 MHz

frequency. Thersfore, it is recommended that Des Moines change from the

460,325 MHz frequency to 460,350 MHz to eliminate this product.

vThé third order IM products for each of the cities utilizing two or more

channgls are shown in Table 4-12. Tifth and seventh order products generally
will be reradiated at a 20 dB and 35 dB lower level than the third order

vwhich will render them insignificant,

A potential intefmodulation 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 MHz. 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 460,225 Tx output (100 watts)
+18 a8 Antenna Gain both transmitting sites
~80 dB Freespace atfenuation between transmitting sites (Least value
| estimated). ;
~12 dB Conversion gain of IM product in 460,150 Tx final
+ 9 dB Antenna gain to radiated IM product (460,075)
NOTE: If an isolator is used,a factor of 25 dB 'loss

could be expescied for reradiated IM component.
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-100 dB  Free path loss (6 miles) between thé Des Moines base and a West
Des Moines mobile unit (Least loss expected)

+ 3 dB Highest moible antenna gain expecteds

~142 dBw Received signal level at mobile unit,

NOTE: (1) The receiver is quieted 14 dB SINAD at a received
power level of -142 dBw, so this IM level will den-
sitize' the receiver in excess of 3 dB. ‘

(2) The isolator insertion will reduce the radiated IM -

in excess of 25 dB. Thus, the problem is eliminated,

4.1¢3 CONTINUOUS TONE CODE SQUELCH SYSTEM PLAN

Continuous Tone Code Squelch (CTCS) is utilized to encode a unique sub-

audible tone modulation onto a transmitting unit output signal, which

when received and decoded will switch "on" the audio output of the receiver,

Adequate fréquency planning as employed in this design plan eliminates
destructive radio frequency interference, however under certain conditions
distant stations can cause nuisance interference when received in the base
stations and to a lesser degree in the mobile units.v,This interference is
eliminated through use of the CTCS. '

CTCS frequency plans developed state-wide in this system implementation'plan

provide'a uniquely different tone code in the mearest co~frequency regions
or cities (using UHF band). It is unnecessary to have all codesvunique,
Four (4) separate CTCS frequencies, Table 4~13A, are utilized from the
EIA RS~220 group B sets. The tone frequencies used are the same as those
employed in the Iowa Highway Patrol Radic (IHPR) CTOS because of the Wide

“Area Channel which will utilize the IHPR local law (LEA) channel repeaters,

(See table 4-13B)s The assigned county usage of the CTCS tones is shown in

Table 47 and for city assignments (UHF) in Table 4-11.  Certain other tones -

are used in city systems determined by present usage. Both encode and
decode is used in the Mobile/Portable and base station UHF equipment except

mobile~to-mobile communications is employed.

S L i el

when -










a

The mobile radio unit transmitter in each specific frequency region is
equipped to modulate sub-agudible ﬁones when trahsmitting on the Operations
Channel (low or high-band), the Information and Wide Area Channels, The

CTCS is not used in the Tactical Channel, for the rf squelch opens this
channel {0 each user regardless of area assignmeht. Decoding will be
performed in the base receivers for those channels using CTCS. A retrofit
field modification is specified for the high-band mobile radio to add a

tone decoder should the high~band system operafional 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 other, Two-frequency simplex operations

are less susceptables

The wide-area Channel requires a separate CTCS jone plan due 1o the different
geographical areas of the IHPR than used in the state local law frequency
regions. The THPR utilizes multiple radiating sites (repeaters) in a given
radio district for both privacy and Wide Area Channel operations, 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 selectable tone codes so that, dependent upon
their location, they can actuate a specific base or répeater. Table 4-13B
shows the CTCS freguencies useds The Wide Area repeater channel operation
is such that several counties have within them equal signal propagatio;
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) counties, to utilize a two position tone-code fre-
quency'select switche This is evident in the Table 4~7 where, for éxample,
Region 19 (Audubon County) employs two CTCS frequencies for actuating either
the Denison or Guthrie Center Wide Area repeater.

8
In the Operations Channels (low-band or high-band) and in the Information
‘Channel mobile radio must be ordered so that the channel select switch will

algo activate the tone—code frequency for a given county.
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The Tactical Channel switch ﬁosition also is wired %o produce no CTCS
frequency encode at the mobile transmitters The Wide Area Channel is wired
in the mobile such that the CTCS frequency is tkelected from the single or
pair of frequencies which are available in the county. Each mobile unit tone
generator is capable of producing any of the four tones, A fieid modification
is required to change the wiring of a unit so that it could be transferred -

from one to anoiher operational area,
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4.1.4 POINT-TO-~-POINT CHANNEL

The¢ Point-to-Point Channel usage is changiné~§nd further change is expected.

* A nationwide channel usage such as this cannotibe changed by or within any

one state without regard to the implications of various interstate traffic
handling procedures and uéage.within the state és 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
commmnications. This is true of voice transmissions and additionally, could
be %true of data transmission applications. Data circuits back-up is parti-
cularly 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—wige full—duplex systems for fully automatic operation. A
duplex frequency pair would be required to obtain this mode via Point-to-

Points 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. Oﬁe of the possible ways to overcome this deficiency would
involve developing a nationwide selective calling and CTCS. Presuming the
nationwide system used standardized calling codes assigned through state or
regional planning, it would then be possible to employ the Point—to-Point
Channel in a way quite similar to that of telephone circuits between ad ja=
cent centers. Due regard to destructive interference of other centers will

have to be considered with use made of directional antennas.,

It is recommended that the Director of Communications of Towa and the Chief

Radio Engineer engage in interstate discussions with other states .commni-

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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frequency simplex, non-CTCS and non-selective calling, to a system which has
CTCS/selective-calling with nationwide standards for code assignment and

procedural use and to request reassignment as a "base only" frequency.

When 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 occur, the FCC may well -omit its use and rele-
gata it to radio base-mobile/mobile-base channel usage instead. In this

study 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 planning, criteria for beamed transmissions or for
limiting the omnidirecotional range of transmissions will doubtlessly reqaire

a thorough analysis of these system parameters.

IAWAS ~ Severe Weather Warnings

The Point~to-Point Channel is presently used throughout Iowa by the Iowa
Highway Patrol Radio Centers to broadcast an alert to all couniy centers of
an impending severe weather disturbance. These broadcasts are additionally
monitored in many hospitals, schools and industrial safety offices. It is
recommended that this usage continue. A further recommendation is that the
severeweather '"Watch!" be distributed to the patrol units wvia the Opsrations
Channel and where an area severe weather "Warning" is issued, the Tactical

Channel be used by the county Comm Center to broadcast to patrol units in

that area only (subject to approval of the Tactical Channel Rules and Proce—

dures Committee).
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42 SYSTEM DESIGN PARAMETERS AND CRITERIA

This section provides the objective parameters upon which the system design

is developed. Tables containing design data have been previously referenced.

Many of these tables were developed with reference to these parameters and

¢riteria,

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 overall system operations.
Specific agsncy requirements may shift slightly the operating parameters .
from those shown o achieve the most economical and satisfactory perform-—

ance in a specific system.’
4.2.1 COMM CENTER DESIGN PARAMETERS

Dispatcher position numbers recommended are shown in Table 4—2.' The

column numbers are based upon the generic population of city-county Jjoint
operations. ‘A utilizatibn factor is used to determine dispatch position
numbers, Both the radio and telephone (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% 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 qtilization 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 Note: A separate, telephone operator position is

required when the total utilization ex~
ceeds approximately 2.5

3.5 Yo 7 4 Note: Two telephone operator positions are re=

quired when the total utilization exceeds 5.5

T Regquires a specific organization arrangement to deter—

mine the operator assignmenis.
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While estimates have been made for the number of dispatcher positions,
after total utilization exceeds a factor of 7, there should be a more
definitive wofk station study perfbrmed within the department 4o deterw
mine task assignments and operating positions in terms of actual traffic

and district operations.

The number of operators required to service the incoming emergency tele-—
phone lines is based on the following tabulation of operators required

per line grouping,

LINES ‘ OPERATORS

2 | 1
3 toH 2
6 to 8 3
9 to 11 4
12 to 15 2
15 %0 19 6

Radio operators also answer telephone emergency lines in small Comm Center
operations.  As the activity and total utilization factor increases, more -
specialized operations are assumed as noted in the above Radio Operator
Position tabulation. Larger centers show as listed in Table 4—2,fén extra
radio operations console above the number of operators. This makes it possi-
ble for the shift supervisor to operate that console under peak load condi-

tions.

" The peak-shift staff is that required to operate all work stations. The
communications supervisor is assumed to operate one work station at the
peak busy hour. The tofal dispatch. staff required for a 24 hour/T day,
year—around oéeration is fifty peroentA(SO%) more than the daily staff.

This accounts for vacation, sickness and week-end shift activities.

The geographical location-of the Comm Center physical facilities is not
critical, however, it is desirable to co-locate the Comm Center at the
gite of the base station tO‘eliminate.thqlneed for using @he local tele—

phone exchange to provide remote control of the base station. The lack

AeS
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of co~location of the Comm Center and base station is a smail price to

pay for the convenience and administrative control advantages of placing
the Comm Center in,existing facilities. PFurther convenience is achieved
when the Comm Center is in the close proximity of the cooperating'égencies,
pérticularly when the base station site is located in an area of poor

personnel accessibility.

The floor space required for the physical facility (building)iiﬁ which the
GComm Center is to be located is a function of the number of operator
positions required to support the local communications system. The small
Comm Center may be easgily accommodated in a 10! x 12! room, including

the control console and Teletype terminal. The larger, more complex

Comm Center may involve the use of one large room, or more than one room.
The following areas need to be planned, in addition to the dispatcher posi=-

tions and supervisor areas

1) Pile and record space.

2) Emergency power

3) Restroom facilities

4) An administrative office(s)
5) Visitor entry area (optional)

Onoe the Comm Center location has been determined, it is next necessary
to adapt the building to meet requirementé. Three primary considerations

desirable for the room(s) used fof the Comm Center include:

1) An elevated floor for the purposes of allowing systems inter-
connection, wiring, and the ability to expand the system. Such
a floor is typically raised six (6) inches above the sub-~floor,

2) Emergency power will be required, not only for purposes of main—
taining reliable dispatch communication and lighting, but also
to continue air condifioning, ventilation, and other ancillary
operationg. . ,

3) The ability to achieve physical security is necessary such that
the vital activities of ;che Comm Center may be made invﬁlnera.ble

to physical attack and also to afford privacy.
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Ei There are several general design parameters which should be recognized in
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the design implementation of the Comm Center:

The floor requirement per operator is affected by many factors
such as faoility lay out, room shape, consok%s)'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.

The lighting level at ‘the console should be adequate to faéili%
tate easy reading of all controls without eye strain, and should -
normally be in the range of fifty (50) to one mmndred (100)
foot—candles, measured at the control panel surface. All con=
goles should have glare—~free surfaces to reduce operator eye
fatigue. Individually adjustable console lighting levels should
be installed at both the radio dispaitcher's console and the fele—
phone dispatcher'!s console pogitions. 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 lighting standards. Area maps, bulletin boards, and
scheduling boards may require special lighting treatment.

Proper acoustic design must be achieved, for one of the pri=

mary functions of the Comm Center is to achieve distinct intelli-
gibility of verbal messages received ffom 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) at the hearing position.

Rach ‘operating console should provide an acoustic noise level

not to exceed 75:dB at the operators«hearing positions 1In general, f

the Comm Center room acoustical power level should be approxi-
mately 65 dB or less with all consoles and peripheral quipment
quiet. The use of acoustic absorbing materials in the ceiling,

walls, and floor is advised to eliminate and reduce sound
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4)

5)

6)

reflections emanating from noisy items such as Teletype machines
or from voices. ‘

Sufficient conduits éhould be provided in appropriate locas
tions in order to handle all wiring of power and communications,
control trunk and circuits needed in the operation of the Comm
Center and its interface with the equipment and commnications
links outside of the Comm Center.

It is desirable to limit access to the Comm Center, Comm
Centers and telephone complaint :reception desks are frequently
accessible to the general publics These vital functions should
be made invulnerable to physical attack and they should afford
pri#acy. Measures used to safeguard the Comm Center ‘may
include electronic sensing devices, armed guards, specially
designed door locks, and concealed location(s). Deoor should

be equipped with automatic closers to insure against their
being inadvertently left open. - Such measures are considered
necessary because disruption of the Comm Center can result

in the ﬁaralysis of law enforcement within the entire geo-
graphical and administrative boundary of the communications
systeh; '

The building and emergency electrical power capabilities must

be adequate to handle the power‘requirements, both present and
future, to support the Comm Center. The power requirements may
be easily established by a listing of all power consuming equip-
ment and the summing of the maximum power drawn by each, Be
sure to include an allowance for optional items, such as conven-
ience outlets whioh may service displays, time stamps, coffee

pots, electrical heaters, and other items.

Lighted map displays which combine with status recorders show dispatchers
the location of their in-service officers. This is particularly signifi-
cant where the traffic activiity requires two or more dispatch personnel,

i.e. when the total utilization factor exceeds one (1%).

_ Presently available lighted map displays were largely found to be out

of service because of unreliable switches and incorrect lighting arrangements.
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While improvements may have been made in available displays, it is recom=
mended that only limited installations of these be authorized and a study
made of their operation to ascertain their value and reliability. The Divi-
sion of Communications and IBATAC or their contract agents should deter—
mine the objective value and reliability before further authorization for
these units is made. Comparison of these displays with computerized status.
and information systems will be valuable in determining the cost effective

trade—off between these systems.

4.2.2 SIGHAL RELIABILITY

In the design of an operational system it is necessary to provide specifi—g
cations for several communication parémeters which determinev%he signal
coverage reliability base-to-mobile and mobile~to-base within a county or
a larger region made up of several counties. This set of parameters'is
somewhat dependent upon a frequency plan which will eliminate interference
producing a reduction of signal coverage (SPI) when_channél message traffic
is at peak value., Site loéation, the placement of the tower, anteunas and

transmission line characteristics are included in the list of system design

input parameters.

The following criteria insure in land mobile public safety radio sér-
vice system design that an adequate, but not excessively high, performance
index exists over the area o% interest. - As described previously¥*, the
performance index is characterized in relationship to message reliabili%y
through the {erm service probabilitybindex (SPI). The Longley-Rice method
is employed with the service probability index concept to statistically
incorﬁoféte the effect of time and spatial variations in the land mobile
services. The service probability index (SPI) is simply the confidence
level that the specified grade of service will be met in operations.
Satisfactory service exists if the required signal-to-noise ratio is ‘ex‘ceed‘e‘d
for at leasta fraction Q; period of %ime (time availability) and at a |
fraction Qy of all possible locations (1ocation variability). The following

* The Spectra Radio Communications Prediction Program and Reference T.
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system design criteriz are based on expérience that has been gained with

the applications of this method:

A. Degign Criteria

1. (a). Low-band, higli-band,
: Rural areas, traveled
routes

‘Mobile<to~base and
Base~to-mobile

Median required S/Mb

(b) High-band, base~to-—
Portable

(¢) High-band, Portable~to-
base

2 UHF Band
Municipal areas

Portable~to-base/
Base~to-portable
(Performance in the mobile
mount is improved over por-
table~to-base)

Median required S/Nb.

Time Availabilitys: 95%
Location Variability: 70%

Marginal Coverage Area
(under 50% SPI) shall be less
than 1% in any communication
service area.,

504B

Same as for 1l(a) except 5%
marginal coverage area is
acceptable.

Same as for 1(a) except full
area coverage is not required.

- Utility is largely portable-to-

mobile or portable=to=portable.

Time Availability: 95%
Location Variability: 90%

Required Service Probability Index
Downtown areas and business
districts (SPI) 9%
Suburban Areas, Airporis
(sP1) o 1%

50dB

The SPI at municipal corporate limits should be in the range of 70 - 90%.

with the conditions specified above.,

B, Co-Channel Interference

1.  Base-to=bage interference, single frequency simplex, Operations

Channel is worst case.

2. The SPI at regional boundaries shall be held to a2 minimum con-

sistent with the design criteria of“AM,

3. The combined interference reduction of the primary service pro-

bability index from a given base or repeater site caused by all

external co=channel locations shall not exceed 5% when ‘these

gources are properly weighed by their predicted peak busy hour

megsage traffic.

reamage o
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C. System Noise and Signal-to-Noise Performance

In any radio communications system design, one of the mo st impbrtant

aspects is in the assessment of the external noige fields (man-made, sig-

nal power, other co-frequency signals,‘atmospheric, galactic, etc,) and the
comparison of these with internal noise levels of the receiving system. 5
Any receiver internally, injects more noise into the system than th%ﬁ

due to the thermal noise power of its input resistance. The reiatiVe

amount of additional noise péwer injected is called +the receiver ndise

figure. A receiver injecting no additional noise has a 0 dB noise : | o
figure. Most low and high-band fm receivers posseés noise figures in

the range of 3.5 to 12 dB. There is a quantitative relationship between
the receiver noise figure and the receiver gensitivity for 20 dB,quie%ing.
This is illustrated in Figure 4~3. (An equivalent;curve may be drawn

for the 12 dB SINAD case.) In an fm sy stem; thé rf squelch 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 the

. maximun specifiéd sensitivity of the system. Of course, if the external

noise is greater than intermal receiving system noise, the receiver effec-

tive sensitivity is reduced.

When the noise figure of a receiver is known, it is a gimple matter to
convert this to the equivalent noise power. at thebreceiver input terminals;
thus a receiver with a 6 dB noise figure has an equivalent input noise
power per Hz bandwidth of ~204 dBw (Thermal noise/Hz).

| + 6

~198 dBw 4

Transmission line filter and connector losses add directly to the noise
figare of a receiving system. Nominal values for system'equipmeht speci-

fications were used for assignment of reliability analysis. -

The available noise power from external noise fields can also be expressed
in dBw as follows for the three (3) noise grades used in this study and

for high and loww=band . frequencies:
(&)
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Available External Noise Power dBwZHz

Noise (rade Low-Band High-Band UHE
1 - 158.4 _ - 1711 ~ 18141
| - 1712 - 183.3 - 19447
-~ 184.2 - 197.2 - 20440

Subtracting these values from -204 dBw 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)

iz less than the quivalent external noise figure by at least 6 dB.

With these considerations, the basic receiver noise figure specifications

- for base station equipment and mobile units have been determined. The

noise grade is assumed to be approximately 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 intermod

gpecifications. TFor example, a low noise malticoupler with sufficient

gain can improve the receiving sensitivity of a receiver from 0.5 to 0.35 uv

for 20'dB quieting. Therefore, in the specifications which have been

drawn, receiver and multi-coupler performance characteristics have been

combined to produce the proper system sensitivities and intermod performance.

3

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 isg far more important.

D. Design Parameters Used for System Analysis

For purposes of service probability index determination, the following basgic

system design pérameters were employed: -

Base Station Transmit Power

Low-Band klOO'watts nominal
" High~Band 100 watts nominal
..93..
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These levels are keyed to mohile perfofmance %o assureé & reciprocal_ niobilew

to~base and base~to-mobile reliability;

Mobile Unit Transmit Power

Low~Band 100 watts nominal

High-Band 100 watts nominal
Thig level is shosen t0 achieve adequate performance ito the IHPR Wide-Area
repeater on bigh~band and on low-band to match present usage and to obtain
reliable mobile—~to-mobile performance. , 5

Portable Unit Tranemit Power v

High-~Band 1 watt

UHF . 1 watt )
Nominal transmission line losses were assumed in the base stalions assuming

that 7,/8 inch heliax is used when lengths exceed 100 feet.

Receiver Sensitivities (WNoise Figure)

Low-Band base station 10 dB

High~Band base station 10 dB 5y
Low-Band mobile 10 4B

High~Band mobile _ 10 dB

High-Band portable 10 4B

UHF base station lo‘dB .

UHF' portable 15 dB

Antenna Characteristics

Base Station (Low and High-Band)  As required per county, dee
Table 2-4 Volume T

Mobile Unit (Low and High~Band) 0 dBi omni- gain

High-Band Portable Omni gain with an efficiency
of =12 dB
UHF -Portable . Omni gain with an efficiency °
” . of -8 dB

This is the worst case for UHF because the,mobile mbuht for the portable:

unit provides an overall antenna gain of approximately O dBi.
4.2,3 THE RATIONALE OF COUNTY SITE RE-LOCATION : R

In each of the ninety-nine (99) countiés,;%ﬁé process of updating the B
] ' - FE A

existing base si%e was considered in detail. This entailed a careful .

examination of the topography,‘the signal reliability, and a cost trade«w -

off of analysis of locations. A decision was made in each case on the

i ~ 94 -
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cost 6f increased tower heights at present locations versus a shorter tower
at the ideal locatioh. The process employed to aid in this decision was
as fellows:
| (1) Topographic maps of the Iowa counties were studied and the aver-
| age height of the best 10% prominences determined within a radius
of about seven (7) miles from the present site.

(2) This value was compared with the MSL of the present site and the
difference used as an offget to add o 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 tower heights to achieve required SPI were deter-—
mined from computer listings.

(4) Based on the difference in tower heights and the distance o

. the remote base, a cost comparison analysis was performed and
the final site preference determined. This included the costs

of guyed versus self-supporting towers.

After the completion of this andlysis, it was found that there was a definite

preference for relocation of ten (10) couwnty base sites, i.e.:

Ida Audubon
Monona » Louisa
Dubuque Scott
Crawford ‘ Lee
Marshall 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 excesw

sively high. Recommendations have been made for tower height reductions

in these cases., About thirty—five (35) sites required new towers (including

_the ten new sites) and the remaining sites were able 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 (7)
The additional counties with existing:structures too high are: Clarke,

Decatur, Greene, and Jasper.
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figures. The following;gbnclusions may be reached from this analysis:

4.2.4 CONSIDERATIONS RELATING TO THE DESIGN OF UHF MUNICIPAL SYSTEMS

The design of each of the twelve (12) UHF municipal systems kas considered
individually. The topography for each was examined in detail using fine

grained (7~1/2') topographic maps. There is no 7—1/2' map for the Story Co. andr
West Des Mbines/Urbandale area, The design was based upon 15! maps, :

Known and existing sites were utilized +to a maximum extent if they

were fouﬁd 1o be cost effective in providing the required service proba=
bility'index (spr) vﬁjhin the city corporate limits. Water towers, 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 was that stipulated in Section 4.2.2, i.es

ninety percent (90%) with ninety-five percent (95%) time availabilitx and

a ninety percent (90%) location vafiability in the downtown areas and

business districts with allowance of a minimum of seventy percent (70%)

SPI at airports. Compared to high~band performance 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 favorable, more highly propagation shadowed (by buildings, etc.)

areas of the city. At the same time, the overall municipal UHF system design.
is based on a sound engineering basis without "overkill", MOverkill®" can
generally be described by SPI greater than ninety percent (90%) at regional

boundaries.

For purposes of illustration, Figure 4-4 shows the 1W portable-to-base
range expected in a quiet noise environment for ninety percent (90%) and

seventy percent’(?d%) SPIQand.with 10 dB and 6 dB base receiver noise .

“©

(1) TFor high SPI, very little increased rangé is.achfeved with tower
heights above lBO.feet; “For the lower SPI, ranges increase nearly
linearly with tower height. ‘. . ;

(2) A reduction in receiver noise figure of 4 dB (10 to 6 dB), reduces

" the tower height requirements by a factor of two (2) at a fixed. (
i ‘ .

Y
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range. Conversely, at a constant tower height, thé range
increases about one (1) mile at ninety percent (90%) SPI and
1.5 miles at seventy percent (70%) SPI.

4+2.5. ATRCRAFT RADIO GOMMUNICATIONS PARAMETERS

The standard SRCPP analysis method for aircraft SPI is used as in other
links, however, the use of contour plot techniques is less descriptive.
Figure 4-5 shows the'extreme‘ly important effectivity of aircraft height
upon the communications range. The poiential interference range to
co-frequency users is equally obvious. Accordingly, the aircraft radio
unit is specified as a portable (1 to 2 watts). The range to base stations,
| because of an elevated antenna, is much greater than for mobile units
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 radio,

(2) To keep transmissions brief and at spaced intervals,

L
.en \

100.

é b |= 3000¢
- -
E a
g 60
g FIGURE 4-5 A
4 SERVICE PROBABILITY INDEX
g b = 1000" - ~
i a , AIRCRAFT TO MOBILE = HIGH-BAND
ho ‘ U
. ' ‘ Pp =1 Vatt
b, = Altitude of Airoraft in feet :

20 - ! \

z ; 3 g T 120 1o
: RANGE = MILES
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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 Portable

Specification @ in the Volume I Appendix defines the high-band portable unit |
for use by the city and county officers who are using the highiband radio
system. The portable unit then is carried in the vehicle for charging and

use whenever the primary mobile radio has priority in and is set 1o transmit
in the Tactical Channel. It is then available to the officer when he leaves
his vehicle. - Channel configurations are sghown in Volume I, Table 2-12 (a). ,

Specific procurement should be based on Operations Channel selection éﬁd>must

be configured to be compatible with high~band mobile radios.

Different models having various power output level are available from vendbrs.

Choice of power output depends on primary usage. The following factors should |

be considered when ordering:

l. Total reliable signal coverage 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 coverage should be good within county
areas but with perhaps 5% marginal area. When range is a primary con=-

sideration, the higher powered unit will reduce marginal area significantly.

2. Battery life is 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.

4. A high~band or UHF portable unit having under two (2) watts power'into'the

antenna may be operated on any mobile freguency in the Police Radio Service

for special operations under provision of FCC Part 89.309 (c) (2).

[l
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UHR Portable Radios

;’Generally, the personal portable radio specification P~2, Volume I Appendix,

7% will be the utility radio for Both mobile and portable operations. The over-

all system design for the cities will provide reliable propagation coverage
in portable~to~base and base-¢o~portéble operations. Satellite receivers are
located where the portable may not have sufficient range to reliably call
through to the base (see Section 4.3.2).

The primary chammel configuration selection requirements are dependent upon
usage in the department and the number of UHF channels available for the imple-

men%ation. Table 2~-13 of Volume I indicates the selection range.

Low-Band Portable Radios

These are not recommended for use in the Towa Plan due to the marginal

antenna efficiency and its required length plus there being no way to access

- the Tactical (Mutual Aid) Channel with a low-band portable unit.

One-Way Calling Portable Radioc

Many law enforcement agencies have supervisors and officers who may be
disadvantaged both in size and cost to carry the {wo~way poriable radio,
either the VHF or UHF model. One-way voice or audible~tone-signal selective
calling offers an optional flexible method for officer notification and allows
calling of a specific individual, thus aveiding 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

. oalling modulator to:provide selective calling. The call receiver will be

fixed tuned to receive the Information Channel frequency only and to decode
the appropriate call sequence. Since the Information Channel is not general-

ly monitored in the mobile or portable opérational mode, there will be no

- 99 '
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disturbance of normal two-way operations. Of course, two-way calling

" will properly be performed on the Operations 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 may utilise the same function on the channel used for Inggz;
mation or on one of the least utilized channels not used for area Operations
Channel functions. Coding for selective czlling is an individual city pro-
ject requiring cooperation only between cofrequenoy agencies in & metro=-

politan area.

I$ 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 senszitivity equal to that of the two-way poriable in order

to operate within the same range as for iwo~way portable unit.

It is recommended that the one-way tone/voice calling system be purchased
when justified by agency operations plans and installed as an optional addi-
tion to the basic system and by the vendor selected for the primary installa-

tion.

Due to the fairly large differences in various vendor equipmenis, standard

specifications are not developed in this plan for these equipments.

Tone~Sequential Coding

Tone code frequencies for a two-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 local
area utilizationa These should be used only when compatible with the codes |
tabulated in the following paragraphs. - “X
: Pt |

#

% -
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A spaced list of(ffgﬁuencies within the approximate range of 450 ~ 1200 Hz is

adequate. A six percent (€%) frequency spacing between adjacent tones assigned

in a simple numbering sequence of one (1) through eighteen (18) produces the

following six (6) tone groups for use in each frequericy region. $ix fone groups

allows for one group %o be assigned in each county of the largest frequency
region ( 6‘oounties). Regions having smaller numbers of counties may use Two

or more groups per county depending on total code assignment requirements.

GROUP_DESIGNATION

A . L 2 E L
Tone Code No. T 1 1 1 2 5
Tone Code No. 2 6 10 14 6 9
Tone Code No, 3 T 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 ¢ for nominal tone frequency assignments.

Within each group, twenty (20) unique code pairs ars formed for encoder usage.

A given pair will in turn sequentially modulate the Information Ghannel trans—
mitter. The transmiitter two~tone coded signal when received by the call
receiver, having a corresponding decoder for frequency pair, will respond and
signal the user that his services are required or a message awaits him at

the Comm Center.

The assignment of lhe tone code groups A through P is made for each county
ﬁithin each fregquency region. Each county normally will utilize one group
of tones to avoid duplication of tone codes within a frequency region. De-
pending on the population density, however, two groups (for example, group
A and B) may be utilized ir a county and be incorporated into one encoder
unit which could provide nipet§ (90) unique codes for assignment in that

county.

1% is recommended that the tones code groups be consistently assigned through~
out each frequency region and be coordinated by the State Law Enforcement

Communications Advisory Committee to ensure proper distribution and usage.

s
b SN

“'*!L_
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City agencies, using the UHF band, may use the same distribution of tone

groups and these may be coordinated locally. '

Special arrangements within agencies may 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 BVALUATION

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 I.
'There are many factors which may reduce the performance of a system. These
include equipment specifications, system 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 system

parameters a re-analysis of performance expectations is needed.

4.3.1 EVALUATION OF SYSTEM PERFORMANCE CONTOUR PLOTS
(LOW~BAND AND HIGH~BAND)

Basedvon’the gystem design criteria described in the preceding sections, SPI
contour plots are compiled for the Iowa ninety-nine (99) county system.
These are executed for low-band Operations Channel (simplex), high—band
Operations (simplex) and high~band Information (half-duplex) Channels.
These plots also include a display of base-to-mobile, mobile~to-—base and
portable-to-base modes of operations. Frames 1 through 7 show the results
of the computer generated SPI plots. Two fundamental observations are
noted:

(l) Contours of SPI are generally plotted on the basis of regional
frequency plan boundaries corresponding to the thirty-twa (32)
bfrequency regions, The contour plots must be interpreted on
the basis of these regional boundaries.

(2) The effects of base-to-base interferencé and base~to-mobile

E interference are included correctly for each region in accordance

~with the Operations and Information high and low~band frequenqy
plans within the state.

The results indicate that on a frequency fegion 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. (Base-to~base interferénce is tabulated separately
by county, see Table 4~5 and 4-~8). It should be stressed that‘ihdividual
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counties which have a boundary within a frequency region may expsfrience
lower performance indices wlth respect to their own base station than

is 1ndlcated on the maps at extreme ranges. In spite of this, however,
each county should experience quite adequate performance indeﬁendently
of adjacent counties. The single exception may be in southeastern Wood=—
bury County near Danbury which could be served with higher feliability
from Ida County. | k

The high~band portable performance in Frames 6 through 7 show substantially

greater marginal coverage areas than the previous frames. These frames e

demonstrate that reliable portable~to-bage performance is difficult to
achieve concurrently with a mobile/base system which is cost effectively

designed in accordance with 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,

powWers, receiver sensitivity, etc., the service probablllty indices (SPI)

‘were plotted over the map of each UHF munlclpalluya_

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 Waterloo was undertaken, herein, since the existing system, 53\

the time of on-site survey had exhibited some areas of poor performance. ‘ g

o

The requirements for UHF municipal performance stipulated in Section 4.2.2
Jhatve been met in each case. Known existing sites were utilized when pro-
minently leeated with respect to an overall optimal cost effective solution.
Speciai attention was given antenna selection and antenna mounting configura—

tions. UHF antennas produce severe pattern distortion when tower—side-mounted

and are quite susceptible Yo adverse affects of guy cables. In the Specificaef:

tions which have been dfaﬁn, these pitfalls have been avoided. (See, for

example, equipment specifications for Sioux City, Section 13.1).
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The resulis of the performance analysis are shown in Frame 8 through Frame 27.
~ These plots correspond to the portable-~to-base or poftable~to—satellite
receiver modes as indicated. The labellegend at each site is as follows:
B -~ Base
RB -~ Remote Base

SR ~ Satellite Receiver

In each case it is noted that the SPI requirements are met with the seventy
percent (70%) SPI falling generally into the airport locations, which are
usually beyond city boundaries. In the large municipalities, the ninety
percent (90%) SPI contours are nearly tangent to each other, a desirable
condition. The equipment parameters which produce the contours are shown

in Table 4-l4. These solutions demonstrate reliable UHF propagation coverage
without producing an excessive interference potential for distant co—~channel

communities.
4.3.3 SITE LOCATIONS FOR A REGIONAL SYSTEM PLAN

A system design to provide regional radiating sites per regional frequency
plah area is accomplished to provide a cost effective future system imple~
mentation wnioh meets the signal reliapility 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 SRCPP SPI contour plotting method for comparison of results, Frames

22 through26 show the low 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 southwesf'Grundy and
washington counties, southeast Decatur and Van Buren counties, and in
western Crawford County. %These ocour only at high-band. No marginal

coverage areas are indicated for low-band.
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It is recommended where regional planning is doné for the regions listed

analysis be performed based on the available sites and Comm Centerfcity

locations for the region. Insufficient information now exists to perform

this analysis.

A description of each region's base and repeater assumed location site and

configuration* is listed in Table 4-15.

mmmﬁumx “n @y 13 @%M%m&'mm

* All base and mobile transmit power 1evels are agsumed to be lOO W output
and the other parameters of Section 4.2.2 are utlllzed.

.
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FICURE 41

FREQUENCY PLAN
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"HICHE BAND REGIONAL FREQUENCY SETS LOW BAND BASE IHPR FREQUENCY SETS .
BASE TX/RX ; "/IDE ARGA" ROBLLE LIPR
SET NO. OPERATIONS. INFORMATION SET NO..  OPERATIONAL ARBANO. . TRANSH. . KACELVE .
HL 154,725 155.250 T 37.08 F1 . 154.770 155.790
H2 154.830 155.310 L2 37.12 p2 154.890 . 155.685 -
H3 154.845 155.520 L3 37.14 P3 154.800 155.700
H4 "+ 155,010 155.535 L4 37.16 , . .
H5 155,070 155.580. L5 37.20 * This Area No. is subject tomodification.
H6 155,190 155.610 i L6 27.24 Consult Highway Patrol Radio Commmnications
. Direstor. )
Mobile Transmit 155.910 Es‘ee Table 4=T for exceptlons; :
Portable Trinsmit 155.850 (See Table 4~] for exceptions

e e
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TABLE 4-1
" COUNTY GROUPS FOR AREA FREQUENCY PLANNING }
' Total Traffic
Regional M,
Area Pop. Area Counties Rural (1) . Brlangs
No. Class (Major Gities) ) Urban*gzg Radio Televhone
1 LPD Lyon, Osceola, O'Brien, Sioux (1)67,413 0.25 1.17
2 LPD Clay, Dickinson, Emmet, Palo, Alto (1)58;327 0.197 0.82
3 LPD Hancock, Kossuth, Winnebago (1)49,257 0.182 0.87
4  HPD  Cerro Gordo, Floyd, Mitchell, Worth . 1)60, 780 0.203  1.07
Mason City o 2)30,491 0.153 1.250
5 LPD Allamakee, Clayton, Howard, Winneshiek (1)68,774 0.263 1.26
6 HPD Cherokee, Ida, Monona, Plymouth, Woodbury E1)79{967 0.284 1.36
Sioux City ’ 2)85,925  0.573 3.58
7 LPD Buena Vista, Calhoﬁn, Pocahantus, Sac (1)63,282 0.230 1.05
8 HPD Hamilton,; Humboldt, Webster, Wright 1 65,3?4 a 0.220 O.QAZN—
Ft. Dodge 2)31,263 0.157 0.86
9  LPD  Franklin, Hardin (1)35,503  0.136  0.66
10 HPD Bremer, Blackhawk, Butler, Chickasaw, Grundy 1;96, 564 0.364  1.69
Waterloo ’ 2)74,610 0.497 3.1
Cedar Falls 2)29,597 0.147 0.822
11 LPD Buchanan, Fayette (1)48,644 0.228  1.14
12 .HPD . Delaware, Dubuque, Jackson ' é1;67,909 0.251 1.28
Dubuque 2)62,309 0.417 3.44
13 LPD Carroll, Crawford, Greene (1)54,944 0.202  0.94
14 HPD Boone, Story 21j49,748 0.207 1.036
Ames . 1(2)39,505 0.197 1.1
15 HPD Marshall, Tama ' é1§35,oo4 0.117  0.64
Marshalltown ' 2)26,219 0.130 0.722
16 HFD Benton, Jones, Linn . 1)77,296 0.306 1.59
Cedar Rapids 2g11o,347 0.928 6.13
Marion 2)18,028 0.060 0.25

-110 =




TABLE 4~1 cont'd

Total Traffic

: page 2 Intensity
Regional _
. Area Pop. Area Counties Rural ;1 Erlangs
o No. Class (Major Cities) Urban (2 ' Radio  Telephone
17 HPD Clinton 21;22,030 0.092 0.458
: Clinton 2)34,719 0173 0.965
18 HFD Harrison, Pottawattamie, Shelby 51)58,411 0.218 1,000
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 HPD Polk County 1)45,331 0.183 0.92
Des Moines -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)53,784 0.212 1.058
23 LPD Jaspér, Poweshiek (1)54,228 0.211 0.989
24 HPD Cedar, lowa, Johnson, Washington 51)81,283 04278 1.27
Towa City (2)46,850 0.223 1.30
25 HPD Muscatine, Louisa 1)25,458 0.087 0.333
Muscatine 2)22,405 0.113 0.622
26 HFD Scott (1)22,092 0.092 0.433
Davenport 22 98, 469 0.656 4.103
Bettendorf 2)22,126 0.092 0.614
‘ 27 LPD Adams, Clarke, Decatur, Ringgold, Taylor, (1)52,360 0.178 0.739
}Jnion .
28 LPD Appancose, Lucas, Monroe, Wayne (1)48,932 0.156 0.847
29 BPD Davis, Jefferson, Keckuk, Mahaska, Van Buren (1)81,283 0.296 1423
Yapello .
Ottumra (2)29,610 0.147 0.417
30 HFD  Henry, Des Moines 1)32,730  0.110  0.453
Burlington 2)32,366 0.160  0.900
31 LPD Lee (1)14,369 0.048  0.199
Keokuk 2)14,631 0.049 0.203
Fort Madison 2)13,996° 0.047 0.194
a2 LFD  “ Mills, Montgomery, Fremont, Page (1)52,176 0.178 0.917
Note: LPD Denotes low population density groups.

HPD Denotes high population density groups.
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TABIE 4~ COMM CENTER INFORMATION DETATIL
COMM CTR. . REQUIRED NUMEER RADIO EMERCENCY MANNING  REQUIRED
LOCATION  COMIM CENTER ' OF, DISPATCH REQUEST OPERATORS DISPATCH
. COUNTY. DESIGNATION OPERATIONS ~ INFORMATIONS = POSITIONS TELEPHONE COMBINED PEAX DATLY  STAFR
FREQ.AREA ' COUNTY - CITY CHANNELS CHANNELS # LINES # RADIO/TEIE TELE _SHIFT STAFF  TOTAL
1 19 ADAIR 1 1 1 2 1 1 3 5
2 27 ADANS 1 1 1 2 1 1 3 5
3.5 ALLAMAKEE 1 1- 1 3 1 1 3 5
4 28 APPANOOSE 1 1 i 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 T
7 10 BLACKHANK 1 1 2 4 2 2 5 7
7 10 WATTRLOO 2 2 4 10 3 14 8 12
7 10 ° - CCDAR FALLS 1 1 5 L 1 2 5 7
8 14 BOONE 1 1 2 3 2 C 2 5 1
9 10 - BREIMER 1 1 2 3 2 2 5 7
. 10 11 BUCHANAN 1 1 2 3 2 2 'S -7
U 11 7  BUENA VISTA 1 1 2 3 2 2 4 6
= 12 10 BUTLER 1 1 2 3 2 2. 4 6
o 13 7 CALHOUN 1 1 1 3 1 1 3 5
14 13 CARROLL 1 s 1 2 3 2 2 5 1
! 15 19 CASS 1 1 2 3 2 2 2 6
16 24 CEDAR 1 1 2 3 2 2 4 6
17 4. CERRO GORDO-MASON CITY 2 1 3 7 2 1 3 7 10
18 & CHEROKER 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 i 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 CLINTON—CLINTON 2 1 3 T 2 103 8 12
24 13 CRAWFORD 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
271 27 TECATUR © 1 1 1 2 1 1 3 5
28 12 DELAWARE 1 1 2 3 2 . 2 4 6
29 30 TES MOINES-BURLINGTOM 2 1 3 7 2 13 7 10
30 2 DICKINSON 1 1 1 3 1 1 3 5
31 12 TUBUQUE €O, 1 1 . 2 4 2 2 5 7
31 12 TUBUQUE .CITY 2 1 4 11 3 1 4 1 12
32 2 ENET ‘ 1 1 1 3 1 1 3 5
33 11 . FAYETTE 1 1 2 4 2 2 9 7



TABLE 4-2 page 2

- -

coMM CTR . REQUIRED NUMBER RADIO . ] |
LOGATION  COMM CENTER OF DISPATCH EMERGENCY  OPERATORS _ DISPATCH
COUNTY DESICHATION OPERATIONS INFORMATION POSITIONS TELEPHONE COMBINED PEAK DAILY - STAFF
FREQ AREA  COUNTY - CITY CHANNELS CHANNELS # LINES # RADIO/TELE TELESHIFT STAFF - TOTAL .
34 4 PLOYD 1 1 2 3 2 T2 4 6
35 9 FRANKLIN 1 1 1 3 1 1 3 5
36 18 FRENONT 1 1 1 2 1 1 3 5
37 13 GREENE 1 1 1 3 1 1 3 5
38 10 GRUNDY 1 1 1 3 1 1 3 5
39 19 GUTHRIE 1 1 1 3 1 1 3 5
40 8 HAMILTON 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 HARRISON 1 1 2 3 2 2 4 6
44 330 HENRY 1 1 2 3 2 2 4 6
45 5 HOWARD 1 1 1 3 1 1 3 5
46 8 HULBOLDT 1 1 1 3 1 ‘1 3 5
47 6 IDA 1 1 1 2 1 1 3 5
A8 24 10VA 1 1 ] 3 2 2 4 6
49 12 JACKSON 1 1 2 3 2 2 4 )
50 23 JASPER 1, 1 2 4 2 2 5 1
51 29 " JEFFERSON 1 1 2 3 2 2 4 6
52 24 JOHNSON 1 1 2 3 2 2 5 6.
52, 24 IOWA CITY 1 1 3 6 2 13 6 9
53 16 JONES 1 1 2 3 2 2 4 6
54 29 KEOKUK 1 1 1 3 1 1 3 5
55 3 KOSSUTH 1 1 2 3 2 2 W4 6
56 31 LEE 1 1 2 5 2 2 o6 9
57 16 LINY 1 1 2 4 2 2 5 1
5T 16 CEDAR RAPIDS 3 2 5 15 4 z 1 14 2 g
57 16 HARTON 1 . 1 3 2 2 .4

58 25 LOUISA 1 1 1 2 1 1 -3 5
59 28 LUCAS 1 1 2 3 2 2 4 6
60 1 Lyox 1 1 1 3 1 1 3 5
61 20 MADISON 1 1 1 3 1 1 3 5
62 29 MAHASKA 1 1 2 3 2 2 5 T
63 22 MARION 1 1 2 3 2 2 5 7
64 15 MARSHALL-1{ARSHALLTOWN 2 1 2 5 2 2 6 9
65 18 MILLS 1 1 2 3 2 2 5 7
66 4 MITCHELL 1 1 2 3 2 2 5 7
61 6 MONONA 1 1 2 3 2 2 4 6
‘g - e - - o - o g
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TABLE 4-2 page 3

MANNING REQUIRED

CoMM CTR REQUIRED NUMEER RADIO
LOCATION  COMM CENTER. ? OF DISPATCH EVERGENCY  OPERATORS D%%*TCH
COUNTY DESIGNATION OFERATIONS  INFORMATION POSITIONS TELEPHGNE COMBINED  PEAK DAILY STAFF
FREQ AREA  COUNTY - CITY CHANNELS CHANNELS # LINES & RADIO/TELE TELE SHIFT STAFF TOTAL
68 28 NONROE 1 1 2 3 2 2 5 7
69 18 HOHTGOMERY 1 1 1 2 1 1 35
70 25 HUSCATINE ~KUSCATINE 2 1 2 4 2 2 5 7
1 0 'BRIEY 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
T4 2 PALO ALTO 1 1 1 3 -1 1 3 5
™ 6 PLYHOUTH 1 1 2 3 2 2 4 &
76 7 POCAHONTAS 1 1 1 3 1 1 3 5
17 21 POLX 1 1 2 5 2 2 6 9‘
IES MOINES ( 4 4 5 18 5 3 8 18 26
W. DES KOINES (W HTS. ,
CLIVE, URBANDALE) 1 1 :22 .6 2 i 3 g ?{
78 18 POTTAWATTANIE 1 1 4 2 2 >
: . COUNCIL BLUFFS 2 1 g 9 g 1 4 7.1
79 23 POVESHIEK 1 1 : g 2 2 -
80 27 RINGGOLD 1 1 1 3 g
‘81 7 SAC 1 1 2 3 2 2 s
82 26 SCOTT 1 1 i 3 3 » g 3 7
82 26 DAVIPORT .2 2 12 A I
82 26 BETTENDORF 1 g g g g Foe
83 18 SHELBY 1 1 5 X 5 2 5 g
84 1 SIOUX 1 1 5 5 2 : 2
85 14 STORY. 1 1 : : : 2. g
14 AMES 1 5 3 g 1 3 i @
g6 15 ThIA 1 1 1 2 1 1 35
81 27 TAYLOR 1 1 1 : 1 1 3 3
& 27 ooy I : 1 2 1 1 3.5
89 29 VAN BUREN 1 1 > p > 5 7
90 29 WAFELLO-OTTULHA ce 1 4 2 2 76
91 22 VARREN ' 1 1 g 31 2 2 . 6
92 24 VASHINGTON 1 1 1 > 1 : 3 s
93 28 WVAYUE 1 1 2 < 3 3 § 3
94 . 8 WEBSTER-FORT DODCE 2 1 : -3 N 1 : ;&
95 3 WINEBAGO 1 1 s 3 3 > 5 7
96 5 WINNESHIEK 1- 1 ¢
1 1 2 3 2 2 4
97 6 WOODBURY 3 3 . & e
6 SIOUX CITY 2 2 3 5 i 7 35
98 . 4 WORTH 3 1 2 3 > s F
99 8 WRIGHT 1 1 ;



TABLE 4-3

wmmmmﬁwmmnmcmmemewmmmm
BASED ON TOTAL RADIO TRAFFIC INTENSITY

A,

OPERATIONS CHANNEL

Range of Total Radilo

Intensity (Erlangs)

Number of Required Links

05
0.35
0475
1.3
2.0

to

0+35
0.75
1.3
240
340

B,

INFORMATION CHANNEL

Range of Total Radio

Intensity (Erlangs)

Wt & W N

Number of Required Links

0405
045
1.0
1.5

to
to
to
to

0.5
1.0
1.5
340
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TABLE 4-5 LOW-BAND BASE-TO-BASE INTERFERENCE REIUCTION FACTORS

!

F 37.08 Miz 37.12 kHz 37,14 MHz
County No, Base Location IRP County No, 'Base Location IRF County No. Base Location IRF
' 46 ' Dako¥a City  .998571 60 Rock Rapids 4999913 96 - Spencer’ 9996«
, 99 Clarion »997258 72 Sibley 999797 30 Spirit Lake = ,9999¢
= 94 Fort Dodge »994726 ik Pringhar 999579 32 Estherville  ,9997
; 40 Webster City  .997857 84 Orange City +999896 74 Emnme tsburg «99921
‘ 33 West Union +996970 9 Vlaverly +998422 8 Boone «99771
10 Independence  ,989637 12 Allison «997784 © 85 Nevada +99752
j; 43 Logan +999184 38 Grundy Center 4975132 6 Vinton «99947
82 Harlan 997947 7 Watérloo + 999063 57 Cedar Rapids 99996
78 Council Bluffs ,998526 19 New Hampton  ,998788 53 Anamosa .99[%;
Q 91 Indianola + 996400 23 Clinton +997676 2 . Corning .9§982
) 63 Knoxville .991791 5 Audubon .998306 88 Creston +99864
48 Marengo .989839 - 39 Guthrie Center ,997157 20 Osceola : ,;99594
P} 52 Iowa City 4995687 15 Atlantic 4998285 87 Bedford +99995
16 Tipton .994320 1 Greenfield  .996688 80 Mto Ayr .99988
" 92 Washington 2995627 50 Newton .980781 27 Leon +99794
i 19 . Mantezuma +989361 AA ‘Mi; Pleasant.  -,99793
56 Fort Madison 997876 29 Burlington +99886

37.16 MHz 37:20 MHz | 37.24 wHz
County Mo, ﬁ‘é.se Location IRF County No, Base Location IRF County Nb. Base Location IRE.:
17 Mason City .999078 1 Storm Lake 4999553 41 Carner +99741
34 Charles City  »999054 76 Pocohantas 998091 55 Algona . 99758
66 Osags .999725 81 Sac City 998977 95 " Forest City . .99883
98 Northwood .999795 13 " Rockwell City .993890 3 * Waukon 50,9993,
18 Cherckes «999050 35 Hampton +995796 22 Blkader «99811
47 - Ida Grove +999057 42 Eldora +995435 45 Cresco ©«99779.
67 Onawa +999711 28 Manchester 097664 96 Decorah ,99é90
15 LeMars 1,000000 31 Dubuque 999052 24 Denizon «99523
97 Sioux City 1,000000 .49 Magquoketa 4998747 14 Carroll, +99765
17 Des Moines +999978 61 Winterset +998790 aT Jefferson ¥ 9965,
82 Davenport .999876 25 Adel +995444 64 Marshalltown 499993
62 0skaloosa »997843 86 ' Toledo +99396
54 Sigourney © «997377 65 Glenwood .99801'
n 90 Ottumwa - 4999517 69 Red Oak +99486:
‘ 51 Fairfield .998676 .36 sidney . .99885
26 - Bloomfield - .998976 73 Clarinda +9990¢
89 Keosaugua «999721 70 . Muscatine «99788
- 58 Wapello +99749:
. 59 Chariton «9961¢
68 Albia «99555,
93 " Corydon .99803},
4 ~-Centerville - .99889
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TABLE 4-7

CHANNEL AND CTCS FREQUENCIES - COUNTY SYSTEMS

DASE STATION MOBILE PORTABLE
/R TX/RX CoMX T RX T
LOW-BAND HIGH-BAND  HIGE-BAND  CTCS** WIDE AREA.  WIDE AREA  WIDE AREA¥  INFORMATION V4
OPERATIONS OPERATIONS  INFORMATION = FREQUENCY , CTCS Freq. .
COUNTY REG COUNTY (€0. SEAT) Hz ) .
1 19  ADAIR gcmmrm:w) 37.12 154.845 155.520 146.2 154.890 155.685 146.2/192.8  155.910 155.850
2 27  ADAMS (CORNING) 37.14 155.010 155.535 137.3 .154.890 155.635 146.2 B "
3 5 ALLAMAKER gh't\UKON) 37.24 155.010 155.535 167.9 154.800 155.700 192.8 " "
4 28 APPANOOSE (CENTERVILIE) 37.24 154.830 155.310 167.9 154.800 155,700 146.2 u "
S 19  AUDUBON (AUDUBON) 37,12 154.845 155.520 146.2 154.800 155.700 . 127.3/192.8 " "
6 16 - BENTON (VINTON) 37.14 155.190 155.610 192.8 154.890 155,685 167.9 n "
7 10  BLACKHAWK (WATERLOO) 37.12 - 155.070 155.580 167.9 154.800 . 155.700 - 146.2 " "
8 14 BOONT (BOONE) 37.14 155.010 155.535 167.9 154.770 155.790 146.2 " “
9 10  BRENER (WAVERLY) 37.12 155.070 155.580 1679 154.800 155,700 146.2 u u
10 11 = BUCHANAN (INDEFENDENCE) 37.08 154.845 155.520 127.3 154.800 155,700 146.2 n "
11 © 7 BUEWA VISTA (STORM 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 1679 154,800 155.700 146.2 * n " :
13 7  CALHOUN gROCK('IELL CITY) 37.20 154.725 155.250 167.9 154.770 155.790 127.3 " " J
14 13 CARROLL (CARRDLL) 37.24 155.190 155.610 192.8 154.800 155,700 . 127.3 n u
15 19 CASS (ATLANTIC) 37.12 154.845 155.520 146.2 154.890 155. 685 146.2 " u
16 24 CEDAR (TIFTON) 37.08 154.725 155.250 167.9 154.770 155,790 167.9 " w
17 4 CERRO GORDO (M4SON CITY) 37.16 155.190 155.610 192.8 154.890 155.685 127.3 " "
18 6 CHEROKEE (CEERCKER) 37.16 155.070 155.580 146.2 154.770 155.790 ... 127.3 " .
19 10 - CHICK4SAW (WEW HAMPTON) 37.12 155.070 155.580 167.9 154.800 155,700 146 2/157,9 W ",
20 24 CLARKE (0SCEOLA) 37.14 155.010 155.539 127.3 154,770 155.790 127.3 " w
21 ¢  CLAY {SPENCER) 37.14 154.830 155,310 .2 154.770 155.790 127. 3/192 8 " B
22 5  CLAYTON (ELXADER - 37.24 155,010 155.535 167.9 154.800 155.700 192.8 u "
23 17 - GLINTOW. (CLINTON 37.12 154.845 155.520 146.2 154.770 155.790 167.9 " "
24 13"  CRAWFORD (DENISON) 37.24  155.190 155.610 192.8 154.800 155.700 127.3 " "
25 20 DALLAS (ADEL) 37.20 154.725 155.250 192.8 154.770 155.730 146.2 " »
26 29 DAVIS (BLOGITFIELD) 37.20 155.010 155.535 146.2 154.800 155,700 167.9 " "
27 27 - DECATUR (LEOW) 37.14 ¢ 155.010 155,535 127.3 154.770 155.790 127.3 u "
28 12 . DELAWARE (MANCESSTER) 37.20 154.830 155.310 192.8 154.800 155.700 1273 " "
29 30  DES MOINES (BURLINGTON) 37.14 155.070 155.580 146.2 154,568 1554700 127.3 " "
30 2 DICKENSON (SPIRIT LAKE) 37.14 154.830 155.310 146.2 154.770 155.790 192.8 “ "
31 12 DUBUQUE (DUBUQUE) 37.20 - 154.830 155.310 192.8 154.770 155.790Q 167.9 " "
32 2 EMTE? (ESTERVILLE) . 37.14 15%4.830 155.310 146.2 154.770 - 155.790 192.8 , )
33 11 FAYETTE (WBST UNION 37.08 154.845 155.520 127.3 154.800 155.700 146.2/192. 8 155.910 155.850
34 4 ¥LOYD (CHARIES CITY 37,16 155.190 155.610 192.8 154.800 155,700 146.2/167.9 n "
35 9  FRANKLIN (HAMPTON) 37.20 154.725 155.250 127.3 154.890 155.685. 127.3 S "
. *This frequency (2 required on occasion ) is subject
NOTE: to some modification depending upon IHPR planning.

411 Tx and Rx frequencies are in megahertz (MHiz)

P N

** C7CS frequencies listed are those assigned for basgy: 2
mobile, and portable use- in cha.nnula other than H:Lde

Area Channels.

e
PN
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TABLE 4~T page 2 CHANNEL AND CTCS FREQUENCIES
BASE STATION MCBTLE PORTABLE
T%/RX X /RX TX e RX TX
LON-BAND  HIGH-BAND . HIGH-BAND CTCS™™ WIDE AREA VITUE ARZA WIDE AREA®  TNFORMATION
OPERATIONS OPERATIONS  INFOREATION . FREIGUENCY NODBILE . LODILE c1es KOBILE =
COUNTY REG COUNTY (CO, SEAT) Hz Hz - :
36 18. preiont (SIDNEY) 37.24 155,190 155.610 167.9 154.890 155,685 192.8 155.910 155,850
3713 CREENE (JEFFERSON) 37.24 155,190 155.610 192.8 154.800 155,700 192.8 " "
38 10 CRUKEDY (GRUMDY CENTER) 37.12 155.070 155. 580 167.9 154.800 155, 00 146,2 " "
39 19 GUIMIE (GUTHRIE CENTER) 37.12 154.845 155,520 146.2 154.800 1554 700 192,8 " "
40 8  HAWHILTON {WEBSTER CITY) 37.08 154.845 155,520 14642 154.890 155, 685 146.2 u n
13 HANCOEK “(CARNTER) 37.24 155,010 155.535 127.3 154,890 155,685 127.3 " "
42 9 HARDIW {ELDORA) 37.20 154.725 1554250 127.3. 154,890 155,685 146.2 u "
43 18 HARIISON (LOGAN) 37.08 154,830 155,310 167.9 154,800 155,700 146.2 u u
44 30 HENRY (MT. PLEASANT) 37.14 | 155.070 155,580 146.2 154.800 155,700 167.9 u "
45 5  HOWARD (CRESCO) 37.24 155,010 155.535 167.9 154.800 155. 700 16749 1554850 155.970/156.03
46 8 HUIBOLDT {DAKOTA -CITY) 37.08 154.84% 155,520 146.2 154,890 155,685 127.3 155.910 155,850 -
47 6  IDA (IDA GROVE) 37.16 155,070 155,580 146.2 154,770 155.790 127.3 ' " "
48 24 IOWA (NARENGO) ; 37.08 1544725 155,250 167.9 154.890 155685 167,9/192.8 " "
49 12 JACKSON (:AQUOKETA) 37.20 154.830 1554310 192.8 154,770 155,790 167.9 " "
50 23 JASPER (NEWTOM) 37.12 154.845 155,520 192,8 154,770 155,790 14642 " "
51 29  JEFFERSON (PAIRFIELD) 37.20 155.010 155,535 146.2 154,800 155,700 167.9 u "
52 24  JOHNSOW (ICWA GITY) 37.08 154,725 155,250 167.9 154,890 155,685 167.9 " u
53 16  JONES (ANALOSA) 37.14 155,190 155,610 192,8 - 154,770 155.790 167.9 " n
54 29  KXEOKUK {SIGOURKEY) 37.20 155,010 © 155,535 146.2 154. 800 1554700 167.9 n "
55 3 KOSSUTH (ALGOMHA) 37.24 155,010 155.535 127.3 154.890 155.685 127.3 1554910 155.910 or-155.97/156.03
56 31 LEE (FORT MADISON) 37.12 155,190 155.610 127.3 154,800 155,700 127.3/167.9 wo 155.
57 16 LINK (CEDAR {APIDS) 37.14 155.190 155,610 192,8 154.890 155, 685 167.9 " "
58 25 . LOUISA (WAPELLO) 37.24 154.830 155,310 127.3 154.800 155.700 127.3/167.9 u L
59 28 . LUCAS (CHARITON) 37.24 154,830 155.310 167.9 154.770 1554790 127.1 " "
60 1 LYON (ROCK RAPIDS) 37.12 155.190 155,610 12743 © 154,710 1554790 167.9 u "
61,20 . MADISON (\INTERSET) 37.20 154.725 155,250 192.8 1544770 155,790 14642 " "
(.62 29 1AHASKA (OSKALOOSA) 37420 155,010 155.535 146,2 154,800 155.700° 146.2 " n
63 22 MARION (KNOXVILLE) 37.08 155,190 155,610 146.2 154,770 155,790 14642 n o
64 15 HMARSHALL (MARSHALLTOWN) 37.24 154.830 1554310 146, 2 154.770 155.790 146.2 L "
65 18 WMILLS (CLEMIOOD) 37.24 155.19C 155,610 16T7:9 154,850 155:685 192.8 T n L
66 4 - WITCHELL (OSAGE) 37.16 155.190 155.610 192,.8 154,800 155. 700 16749 155.850 155.970/156.03
671 6 K.OHONA éormw;xg 37.16 155,070 1554580 M2 154,800 155, 700 14642 155.910 155.8%
68 28 HOMNROE (ALDIA 37.24 5154.830 155.310 167.9 154,800 155,700 146.2 " "
69 18 - [IONTGOMERY (RED OAK) 37.24 1554190 155,610 167.9 154.890 154,685 146,2 " "
70 25  MUSCATINE (HUSCATINE) 37.24 154.830 155.310 127.3 154,770 “155, 790 127.3 " "
71 1 O'DRIEN §I’R]1-'.GHAR) 37.12 155.190 155.610 127.3 154,770 1554790 127.3/167.9 155,910 155,850
72 1 0SCEOLA (SIBLEY) 37.12 155..190 155,610 127.3 154.770 155.790 = 167.9 " "
73 18 PAGE (CLARINDA) - 37.24 155,190 1554610 16749 1544890 155.685 127.3 " "
74 2 PALO ALTO (EETSBURG) - 37.14 154,830 155.310 14642 154,770 1554790 127.3/192.8 " "
75 6 PLYMOUTH (LE MARS) 37.16 155.070 155.580 146,2 154.770 155 790 146,2 " "
% 1 POCAHONTAS (POCAHONTAS) 37.20 1544725 155.250 167.9 1544770 155,790 12743 " "
77 21 POLK (DES MOINES) 37416 155,070 1554580 - 167.9 154,770 1554190 14642 " "
78 18 POTTAWATTAMIE (COUNCIL BLUFFS) 37.08 154.830 1550310 167.9 154.890 1554685 146.2/192.8. " "
79 23  POWESHIEK (MONTEZUMA) 37.12 154.845 155,520 192,8 154,890 155,685 . 192.8 m "
Bo 27 RINGGOLD (MT. AYR) 37.14 155,010 155535 1273 154¢ 770 1556790 127.3 - " "
NOTE .11 'x and e o ’ e



1

TABLE 4~7 page 3 CHANNEL AND CTCS FREQUENCIES

BASE STATION . {OBILE PORTABLE
X /X X /RX bod ™" ” T
LOW~BAND  HIGI-BAND HICH-BAND CTCS ** WIDE AREA VWIDE AREA WIDE AREA* - INFORMATION
, OPERATIONS OPERATIONS  INFORMATION PILWU“NCY NMOBILE MOBILE CTCS Hz MOBILE X
COUNTY REG COUNTY {CO.SEAT) . .
~81 7°  SAC (SAC CIfTY) 37.20 154.725 155.250 167.9 154,770 155.790 127.3 155.910 155,850
82 26 SCOTT (DAVENPORT) 37.16 155.070 155.580 127.3 154.770 155,790 167.9 " "
83 18  SHELBY (HARLAN) 37.08 154.830 155.310 ' 167.9 154,800 155,700 127.3 " "
84 1 STOUX éommcu CITI) 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 u n
86 15 TANA. (TOLEDO) : 37.24 - 154.830 1554310 146.2 154.890 155.685 167-9/192.8 W "
87 27  TAYLOR (BEDFORD) 37.14 155,010 155,535 127.3 154.890 155,685 1273 W - "
88 27 UNION (CRESTOL) 37.14 155.010 155.535 127.3 154.770 155.790 127.3 " "
89 29 VAN BUREN (KEOSAUJUA) 37.20 155.010 155.535 146.2 154,800 155,700 167.9 n "
90 29 . WAPELLO (OTTG:aA) 37.20 155.010 155.535 146.2 154,800 155,700 16749 " "
91 22.  VARREN (INDIANOLA) 37.08 155.190 155,610 146,2 154,770 1554790 146.2 " C "
92 24  WASHINGTON (HASEINGTON) 37.08 154,725 155,250 167.9 154.800 155,700 167.9 Cw T "
93 28  VAYNE (CORYDOK) 37.24 154.830 155.310 167.9 154,770 155,790 127.3 " "
94 8 WEBSTER (FT. DODGE) '37.08 154,845 155.520 146.2 154.890 1554685 146.2 0 u
95 3  WINNEBAGO (FOREST CITY) 37.24 155.010 1554535 127.3 - 154.890 155.685 127.3 " "
96 5  WINNESHIEK (DECORAH) 37.24 155,010 155,535 167.9 154,800 155,700 167.9 1 .o
97 6 WOODBURY (SIOUX CITY) 3716 155.070 155.580 146,2 .154.770 155.790 127.3/146.2 0 W
98 4  WORTH (NORTEWOOD) 37.16 155,190 155.610 192.8 154.890 155.685 127.3 " "
99 8  WRICHT (CLARION) 37.08 1544845 155,520 146.2 154.890 155,685 1273 " "
NOTE: 4ll Tx and Tx frequencies are in megahertz (MHz) : * This frequency (2 required on occasion) is subject

to some modification depending upon IHPR planning.
** CTCS frequenclés listed are those assigned for base,

' mobile, and portable use in clannels o-ther {$han Wide=-
‘Area Channels.,

Lftarind B - ¢ ot o . P S = - . . !



51 Table 4-8 AIGH-BAND BASE-TO~BASE INTERFERENCE REIUCTION FACTURS
F} 154,725 Mz 154,830 MEz 154,845 MHz
k County No, -Base Location IRF County No. Base Locaiion IRF County Ho. Baseé Location
! 11 Storm Lake «997762 96 Spencet «596363 46 Dakota City
16 Pocahontas  .993123 30 Spirit Lake .999348 99 Clarion
- 81 Sac City +995341 32 BEsterville  .999487 94 Fort Dodge
;! 13 Rockwell City «986777 14 Bmnetsburg  +995629 40 Webster City
- 35 Hampton «589487 28 Yanchester . 987108 33 West Union
42 Bldora «987040 k3! Dubuque +993026 10 Independence
E% 61 Winterset «994500 49 Maquoketa +983397 2} -~ Clinton
& 25 Adel. 987617 64 Harshalltown 998508 5 Audubon
' 48 Marengo +997831 86 Toledo 979627 39 Guthrie Ctr,
g 52 Towa City +998192 43 Logan +9979%0 15 Atlantic
‘ 16 Tipton «998052 83 Harlan «996374 1 Greenfisld
92 Washington. +997533 78 Council «996936 50 Newton
gi Bluffs 19 Xontezuma
-0 70. Muscatine 4969865
58 Wapelle .581037
g,} 59 Chariton +990120
68 Albia 989018
93 Corydon «993763
33 4 Centerville ,994875
b 155,010 MHz 155,070 MHz 155,190 MHz
County No, Base Location IRF Gounty No. Base Location IRF County No. Base Location
[ 41 Garnsr 2989785 18 Cherckee «998025 60 " Rock Rapids
3@ 55 Algona «994485 47 Ida Crove +996810 72 Sibley
95  Porest City .995073 ©67 Onawa +997992 Tt Primghar
= 3 Waukon 4997808 75 LeMars 998943 84 Orange City
E; 22 Elkader 0994517 97 Sioux City - 1.000000. 17 ] Mason City
.45 Cresco »992342 g Waverly 2996845 34 v Charles City
ﬁ . 96 Dacorah - - +995948 12 Allison +995916 66 Osage
4 8 Boone " .985503 38 Crundy Ctr, .985844 98 Notthwood
85 Nevada 983399 7 Waterloo 998720 24 Deunison
[} 2 . Corning +995865 19 New Hampton ,997501 14 Carroll
h 38 Creston +989917 11 Des Moines  ,997562 kYR Jefferson
20 Osceola +974255 82 Davenport 2988865 6 Vinton
l 87 Bedford »997510 44 Mt.Pleasant ,992431 57 Cedar Rapids
; 8o Mt. Ayr 4994642 29 Burlington  ,990659 53 Anamosa
27 Leon 980647 ] 65 Glenwood
‘3 62 Oskaloosa +984245 . . 69 - Red Oak
54 Sigourney +990370 ’ . 36 Sidney
90 Ottunwa +993422 73 Clarinda
i 51 Fairfield 4994333 91 Indianola
" 26 Bloomfield  .990834 , ' 63 Knoxville
89 Keosauqua «997007 56 Fie Madi;on
- . , - 120 -

IRE

»98913

.98285

497318

498415,
+99029;
+9877c.
«990697
»98266,
»98029_
«98897.
.985871
«97312¢
+985450

IRF

———

99798,

«99069

«99256

+39638.
.98887.-
+9902¢:
«99570.,
«99527,
+998762

+98697,
+97995.
«991806
«998526
+994571

+992596
+985561
+994362
+993716
+981933
+983989

4993696
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Table..4-é

Intermodulation: High -Band -~ Operations, Information, Tactical, Portable and
Point~to-Point Channels., Transmitter and Multicoupler Products.

Third - Order Products

Region;dl
‘Set - £-MHz 2f, —f 2f; —f 2f; =f 2f, —f 2fs f 2fc —f
H-l
154.725 — - - 154420 154,08  153.975 156.975 157.095
155.250 1554775 = — - 155.13  155.025 156.45 156.57
155.370 156.015  155.49 e~ — 155.265 156,33 156,45
155,475 156.225  155.70 155.58 . . - 1564225 = 156.345
155.850 153,60 154.65 154.89  155.1 —— - 155.97
155.910 153.54  154.59  154.83  155.04 “155.79 - ..
B2 .
154.830 - - 154.35 154.29° 154.185 156.87 156.99
155,310 155.79 - 155.25 155.145 156.39 156.51
155.370 - 155.91 155.43 - =~ 155,265 156.33 156.45
1554175 156,12 155.64 155,58 T 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 - 154.17 154,32 154.215 156.855 156.975
155,520 156,195 =~ ~ - 155.67  155.565  156.18 1564300
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 -
B4 . ’
155.020 - 154.485 154.65 154.545 156.69 156.81
155.535 156.06 e - - 155.70  155.595 ° 156.165 156.285
155.370 155.73 155.205 - = - 155.265 156.33 156.45
155.475 155.94 1554415 155.58 o - - 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 - -
=5 :
155.070 - - 154.56 154.77 154.665  156.63 156,75
155.580 156,09  a = - 155.79  155.685  156.12 156,24
155.370 . 155.67 155.16 - =~ = 155.265 = 156.33 156.45
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 - -
155.190 - 154.77 155.01 154,905 = 156.51 156,63
1%55&0 156,03 . _ .. 155.85  155.745 156409 156.21
155,370 155.55 155.13 ~ = = 155,265 156.33 156.45
155.475 155476 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  155.04 155.79 -

*Note: Underlined 3rd order products have possible interf‘qregpce with fire frequenciesn
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TABLE 4~10

INTERMODULATION INTERFERENCE POSSIBILITIES

4-10A FIRE FREQUENCY

LEA Eransmitter

Fire Freq. Final IM Product
MHz MHz Place Reglon
154,355 154435 Delaware County 12
154,190 154,185 Sabula 12
154,160 154417 Belmond 8
- - Oelweln 11
-- L Wright County 8
154.28 154.29 Colfax 15
154428 154.29 Delaware County and City 12
154,28 154,29 Dubugue County and City 12
154428 154429 Dyersville 12
154,28 154429 Dysart 15
154.28 154429 Epworth 12
154,28 154429 Maquoketa 12
154,28 154.29 Marshall County 15
154,28 154.29 Morning Sun 25
154,28 154429 Spencer 2
154.28 154.29 Wapello County 25

- 122 -



TABLE 4~10 B PUBLIC SAFETY FREQUENCIES

]

(m+1) £1 = mf2
order = 2n4 1
e | = Intermod Product frequency (MHz) falling with 4 15 KHz
of regeiver passband from IM fraquency. - ) FAN
Region 1 : ' Region 2 _égsgon 3&; ‘

Order {1 MH2 £2 MHz IM MHz Order £1 MHz £2 NHz IM MHz Order . £1 ¥Hz £2 MHz IX MKz
3 155019 155,610 154,770 3 1550770 155.310 154,235 3 155,655 155,475 155,850
3 155640 155790 155.475 3 154,830 155.370 154,280 3 155.685  155.475  155.910 -
3 1554640 155.475 155790 3 154,830 154,260 1554370 5 155.010 1554370 . 154,280
3 155:640 - 155.370 155,910 3 155,640 155,790 155,475 5 155,370 155,685 _.154.755
7 154,650 1544770 154.280 3 155+475 155,310 155.7% i
1 155,190 155.370 1544650 3 1554310 154.830 1554790
7 1554640 155.790 155.1%0 3 1554640 155.475 155.790
7 155.370 155,150 155.910 3 155,370 154.830 155.910

3 155,640 155.370 155910
5 155.370 . 155.640 154,830
5 155,475  155.790  154.830
= Region 4 Region 5 ’ ' Region 6 .
Order £1 MHz £2 ¥Hz 4 MHz Order F1 MHz £2 KHz IM MHz Order f1 MHz £2 MHz IM NHz
154,755 155,370 1544130 3 155,010 155.565  154.445 3 155,070 155.850 154,280
155,370~ 155,565  155.1%0 3 155,010 155,370 154,665 155,010 - 155,475 154,665
1550475 155.565 155,385 '3 155.475 155,565  155.400 155,070 155.37¢ - 1544770
1554565 - 1554659 155475 3 155,010 1544445 155,565 1554475 1550560 . " 1554370
155,370 155.190 155.565 3, 155.700 1554565 155.850 1554640 155790 . 1554475
155.655 1554700 1554610 3 1554370 154,710 155,970 155,640 155¢700 1554565
1554565 155.475 155.655 5. 155.010 155.370 154.280 155.475 1550370 1554580
1554685 155.700 1554655 5 1544445 154,280 154.770 1554640 155.473 - 155,790
-155.190 154.665 155,700 5 155,475 155. 700 155,010 155,850 155,916: 155,790
- 155689 155,655 1554700 5 1554100 1554565 155.970 155,010 154,280 155.850
1550370 154,850 155,850 5 1554790 155,700 155.970 155,010 154,220 155,910
155655  155.475 155.850 T 155370 155565 154,800 155,070 1950475 154,250
1594700 1554515 155,850 7 155.325 1554850 . 154.280

155.475- 155,700 154,800
‘ 154,650 154,770 154,400
155,370  155.850 154,400
155,640 155,792 155.325
154650 1544770 1544260
154,770 1544665 ~ 155,070
1554370 155,475 155!070 E
1554475 . 155,370 155,790 .
1544650 154,250 1550850
155,560 1550475 155,910

154,755 154,800 154,665
1550370, 155,685  154.130
155,370 155.655 154,800
155,565 1554655 1554370
155,655 155,685 155,610
155,850 155,970  155.610
155.475 1554370 15§,685 
155,700 1554565 1554970
1554190 1554370 154.665
155,370~ 155,565 154.800
155,475 - 155.700 1541800 ;
154,800 1544665 155,190 : '
155655 155,685 155.565 - .
155,565 1554475 - 155,850 :
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TABLE 4-10B page 2

PUBLIC SAFETY FREQUENCIES CONT.

Region 7 Region 8 Region

_o_rd;gr £1 MHz £2 MHz IM-MHs Order £1 MHz £2 Mz M MHz Ordar 1 ¥Hz 2 MHz ¥ MHz
3 155475 155,640 1554325 3 154.845 1554520 1544160 3 1554685 1554475 © 1554910
3 154.776 154175 1554370 3 1554370 155.910 154845 5 1554370 1554910 154,280
3 1554640 1554790 1554475 3 155520 155,685 1554370 5 154,725 1544355 1554475
3 1554250 © 154,725 1554790 3 1544845 154,160 1554520 5 1554475 155¢370 1554685

3 1554640 1554475 155,790 3 154,890 1544250 1554520

3 155,640 1554370  155.910 3 155,370 154.945 155910

5 1554370 1554910 1544280 3 155+685 155475 1552910

5 155.475  155.850 1544725 5 155370 155.910  154.280

5 1544650 154.355 155.250 T 1554475 155.910 1544160

5 155+640 155790 155325 T 155,270 1556685 1544430

1 1544650 . 154,770 154,280 7 155,475  155.685 - 154,845

7 1554475 1554370 155.790
Rogion 10 Region 11 __E}::Jéon 12
Order £1 ¥Hz £2 ¥z IM Kz Order £2 ¥Hz £2 MHZ M MHz Order £1 ¥Rz f2 MH= IN MHz
3> 154,800 155.475 154,130 3 1544845 955.520  154.1€0 3 154,770 155,370 1544175
3 155.070 155,475 1544665 3 155.370  155.510  154.845 3 154830 1554475 154175
3 1550415  155.370  155.580 3 154,845 1544160  155.520 3 154,830 155,475 154,199
3 155,070 154,280  155.850 3 155,700 1554565 = 1554850 3 154,830 155,370 1544280
3 1580700 1554565  155.850 3 1554370 154.845  155.910 3 154,830 155.310 1544355
5 1554070 1554475 1544250 5 155,370 155.910 154280 3 154,800 154.770 154:830
5 1554370 1554910 1544280 7 1554475 144,910 1544160 3 154,830 1544355 1554310
1 1554565 155475 1554850 3 1554475 1554640 - 1554310
3 153,830 '154-280 155.370
3 155,640 155,790 . 155.475
3 1554310 154,830 155,790
3 1554640 155475  155.7T0
3 155,850 155,910 155,790
3 155,370 154.830  155.910
3 1554640 1550370 - 155.910
5 155,370 155.640  154.830
5 154,830 1544355 1554750
7 154,650 = 154,770 154,260
Region 13 Region 14 Region 15
QOrder £1 MHz £2 MHa IM MHz Order .f£1 MHz £2 Mz IH MHz O‘rder £1 ¥Hz £2 KHz I¥ MHz
3 1550370 1554565 155,190 3 155401 155,370 1544650 3 154,830  155.370 154,280
3 1550370 1550190 155,565 3 1554640 155,790 1554475 3 154,710 154,650 1544890
3 1554700 1550565 1554850 3 155,640 155,370 1554910 3 154,830 154,280 155,370
1 1550190 155.370 154,665 5 1550010 155,370 154,280 3 1554640 - 155,790  155.475
7 1550370 155,190 155.910 3 155,310 154,830 155,790
3 155,270 154,930 - 155.910
3 155,640 155.370 - 155.910
.5 155,370 155,640 154,830
1 1544650 154,770 154,280
- 124 -
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TABLE 4-10B page 3  PUBLIC SAFETY FREQUENCIES CONT.
Region 16 : _Region 17 ' Region 18
Ordsr £1 MHz £2 Miiz ™ MHz Order £1 ¥Hz £2 MHz IMN MHz Order 1 Miz £2 MHz m ¥iz
3 1554190 155.610 1544770 3 155.640 155790 1554475 3 1554370 154.830 155.910
3 154,770 154,650 154.8% 3 1554370 154.845 155.910 5 155370 155.655 154,600
3 1550640 155.790 155¢475 5 1554370 1554640 1544845 7 154,890 154,755 155310
3 1554640 - 1554370 155.910 7 155,655 1554685 1554565
5 154,650 154,770 © 154,400
T 1544650 1544770 154,280
1 155,190 155,370 1544650
7 155,640, 155.790 1554190
1 1556370 155,190 155,910
Region 19 Region 20 Region 21
Order £1.MHz £2 MHz IM ¥z Order £1 MHz £2 ¥Hz M MHz Ordsr £1 vlz £2 MHz IM dz
3 1554685 1554655 1554700 3 155.640 155.79C 1554475 3 155,070 = 1554370 154-7',(9./’7’
T 1554655 1554685 1554565 3 155.250 1544725 155,790 3 1554640 1554790 155-4;5
3 155.640 1554370 155.910 3 155.070 1544280 155."\550
5 155,370 155,910 154.280 3 155:640 155,355 155.910
3 155,640 - 155,370 1554910
5 155.070  155.473 154,235
T 155370 - 155.475 155,070
1 1554475 - 155.370 155. 790
Region 22 Region 23 Region 24
Order £1 MHz £2 Mz IN MHz Order £1 MHz £2 MHz IM Miz Order £1 MHz £2 MHz ¥ ¥z
3 1554190 . 155.610 154.770 .3 1554770 154,650 154.890 3 154,640 155,790 155+475
3 1554640 1554790 1554475 3 1554640 1550790 1554475 3 1554250  154.725 155,70
3 1554640 1554370 155.910 3 155370 154.845 1554910 3 155700 1554565 1554850
ki 1544370 154,280 1544650 3 155.640 155.370 ]55-910 3 155,640 155,370 155,910
7 155,190 155,370 154.650 5 1554370 155,910 . 154,280 5 155,370 155.910 154,280
1 1550640 155,790 155190 5 1544650 154,770 154,415 5 144,475 © 155.370 155.6€5
7 1554375 155.370 1554790 5 1554370 1554640 154,845 7 1544755 154.890 1540340
7 1556370 155,190 155910 7 154,650 1544770 154.260 T 4725154725 1544370 155790
Reﬂ'oh 25 R Region 26 Region 27
Order. £1 MHz ;‘2 MHz I BHz 9"‘.;13.?. £1 Mz £2 MHz IN MHz Order £1 VHz f2 l:}{_z IM MHz
3 154.830 155.370 154,280 *3 155.070 1554370 1544770 3 155,010 155.’370 1544650
3 155,640 155.790 155.475 3 155.640 1554790 1554475 k) 154,770 1544650 154,890
3 1554310 1544830 -+ 155.790 3 155.640 155.370 155.910 3 1554640 155,790 1554475
3 155.370 154,830 155.910 . 3 155,640 155,370 1554910
3 155,640 155,370 155,910 5 1544770 - 1544650 . 155,010
7 154,650 - 1544770 154,280 '
Region 28 Region 29 Region 30
Order £1 ¥Hz ) £2 Mz IM. MHa order  f1 MHz £2 MHZ IM MHz Order £1 ¥Hz £2 Miz M K32
3 1554790 - 155,640 1554475 3 155,010 1954370 154,665 3 155,070 1554475 . 154,665
3 1554310 ° 154.830 . . 155,790 3 1550700 955,565 1554850 3 155,070 1544280 155,850
3 159,370 154.830 155.910 B o 3 155,700 1554565 155,850
5 1554640 © 155,790 .~ 155,325 -
Region 31 k " _Régien 32
Order £1' MHz 2 MHz ™ MHz ' Order £1 MHz £2 MEz IK Miz
3 155¢370 1554565 155,190 5 1554190 1554610 1544340
3 1554370 - 155,190 1554565 5 1554655 155,685 - - 155,610
3 1554700 1554565 1554850 1 1554190 1554475 154,340
7 155190 155.370 154,665 7 1554370 1554190 * 1554910
7 1554370 155,190 155.910 . ‘ .
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TABIE 4-10 C

RECEIVER FESPONSES

Received Recelved A
Signal Recelver Signal ~‘Receiver
Region Frequency HHz Frequency MHz Hanufscturer Reglon Frequency MHz Frequency MHz __Manufactu
1 155,790 155370 . Gi E. 18 1554655 1554310 Ge Es
1554790 154.280 Motorola 155,685 155.310 G. E.
2 155,790 154,280 HMotorola 155+700 1554310 Ge B¢
3 155.385 155,010 Ge B 19 155.910 155.520 G. E.
155,370 155.010 G. E. 20 155,790 154,280 Motorola
155.910 155,535 Ge Es 155,640 155,520 Ge E.
N " 155.685 1544130 ~ Motorola 155790 155:370 G E.
155,190 154,800 G E» 21 155.790 1553.220 Motorola
5 155,400 155,010 G. E. 1554790 154205 Kotorola
155,370 155.010 Ce E. 15“'350 1554370 Ge E.
155,010 150,665 Ge E. 55:475 155.070 Ge B
155.790 155.400 G. E. 22 155,750 154,280 Motorola
6 155,790 155.970 Cu E. 155.790 155:370 Ge Eo
155.475 155,070 G. B 23 155,790 155,385 Gs Ee
155,910 154,400 Motorola 155790 154,280 Motorala
155,790 154,280 Motorola. 155.790 1554370 Gs Eo
155,790 154,250 Motorola 155.910 155,520 Motorola
155,700 155,325 G, E. 155.910 154515 G E.
7 155,640 155.250 G. E. 2 155.640 155.250 G Es
155,790 155,370 Ce Es 155,790 155.385 G E.
155,790 1544280 Motorola 155.790 154.280 Motorola
155,790 155385 G Ee 155.290 ‘ 155,370 Ge Ee
8 155,910 155,520 G. Ee 155.655 155.250 Ge B,
152485 152335 o B 155.250 15144890 G E.
155-685 15’4'-160 Motorola 155-910 1541415 Hotorola
9 155.655 155.250 G. Eo 25 155.790 155400 G. E
. . Cm. 155.790 154.250 Motorola
155.250 154890 G B 155,790 154,280 Kotorola
10 155,700 155,325 G. E. 1554790 1554370 G+ E.
155.475 155,070 G. E 155.700 154,145 Motorola
1n 155,700 155925 g B 155.700 155,310 Gs E.
155.700 154,160 Hotorola 26 155,790 155,400 G« E.
155,910 1554520 Gs B« 155,790 154.280 Motorola
12 155.790 155,370 G Es 155.790 1554370 G. E.
1554790 154,280 Notorola 1554400 155,070 G» E.
155,700 155,310 . E. 155.475 155.070 Ge Es
155,700 154,175 FMotorola 27 155790 155,400 Gv B
13 1554565 ° 155,190 Gs Es 155.790 155.370 Gs Es
1%.%98 122.880 o B, igg;‘gg 1152-2113 Ge Es
L] - H - Gl E'
14 155,355 155,010 Ge E» 155910 1§5.535 Ge Es
155,370 . 155:010 G. Eu
155,790 150,280 Motorola 28 155.700 155:325 Gs Es
155.790 155,370 Ge Es 155.700 155.310 Ge Es
155,910 155,535 s Es 155+790 1554370 Gs E.
155.910 154.400 Motorola 29 igg.ggg igf,zg; Ge E.
15 155,790 - 155,400 Ge E. ' i G« Eo
155,790 154,280 Fotorola 155.370 155.010 G E.
155.210 154,385 Motorola 155.910 155.535 Gs Es
“155.655 155,310 Gs Eeo 30 155:475 155,070 . Es
135605 155310 c. . 155910 1200 yeterola
16 | 155.790 12?225 ¢ B, e ié’ii@% AT G B
155:790 1544280 ' Hotorola ) 154:800 G- E.
155,790 155,370 C. E. 32 None
155.910 154100 Motordla
1 155,790 155,370 - G T
155,910 155,520 G Es
\ 155,756 155,500 Ge E. :
L 155.790 154.280 Motorola
\ - 126 -
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R Table 4-11 UHF FTEQUEIWCY PLAN - CITY BASE TRANSMIT

City . ' Code Frequency — MHz
Ames 167.9 460.200
Ankeny (203.5) (460.275)°
Bettendorf (156.8) 460,375 -
Burlington . 146.2 (460.075),
Carter Lake 167.9 (460.325). , ,
Cedar Falls 141.3 . 460.225 - R
' Cedar Rapids/Marion 192.8 460,175 460.250 460.300 .460.400 460.475
Clinton 146.2 460.200 '
Council Bluffs 169.2 460,050 460.325 460.400
Davenport (6) (256.7) (460.125) (460.150)
Des Moines (6) (203.5) (460.025) (460.150)(460,225)(460.325) 460 350* (460. 400) (460. 5oo)
Dubuque 192.8 460.375 460,450
Ft. Dodge R 146.2 460.125
Towa City 146.2 460,050 460,100
Marshalltown 146.2 460,325*%
Yason City (7) 14642 " (460.375)
Muscatine 127.3 460.175 :
Omaha (3). 127.% (460.100) (460.150)(460.225)(460.275)(460.375) (460. 425) {460.500)
Ottumwa. (6) (107.2) (460.375)
Sioux City (8) 146,2 460.075 460.175 460.300 460.400
Waterloo (6) (141.3) (460.025) (460.050)(460.100) ' -
West Des Moines/Urbandale (203.5) 460.075 460,450
1. Frequencies prasently in use are shown in parenthesis as (bes Moines).
2+ Those frequencies requested by application are ﬁhderlined. A .
3. Frequencies used by Omaha are shown ;because 6Ff their impact on Iowa piannlng. -
4, *Recommended that Des Moines change from present use of 460,325 to 460,350 MHz to correct
intermod product in- present frequency usage. ~ ,
5s A corresponding 465.XXX MHz frequency is associated w:.th ea.ch 460 XXX M!{z used for
base transmissions., . ;
6. Some presently used 0TCS fraquencies are npw group frequencles. .
7. Tone code presently used 'is 127.3 MHz also used by Cmaha and should be changed to 146,2 as shown
Sioux Gity and Council Bluffs are each assigned thin frequency. On occasion there may be duct

propagation which causges interference from base-to-mobile or from mobile-to~base. It is rec-
commended that these frequencies be used by each more for mobi.le-«nobila/por’cable commum.cations.

-
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TABLE 4-12
UHF TRANSMITTER FINAL STAGE IM PRODUCTS
Des Moines

£-MHz 2f4=f  2fp=f 2f3-f  2fy=f  2f5-f. 284

460,025 -~ -~ 459.95 459.825 459.70  459.65 459455
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
460.400 460.775 460,65 460.5T5 460e45 = = = 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 cauging an intermod problem on two other channels.
460,325 460.625 460.5 4604425 = = - 460.25 460.15
(2) Vest Des Moines and Urbanda.e transmittimg sites are sufficiently
removed to avoid IM produced in final transmitter stages.

Cedar Rapids/Marion

Pz 26,0f 2o 2f 28f 2f5ef 26t
4604175 —— - 460.1 460.05  459.875 459.95
460,250 460,325 = — - 460.20  460.025 460.10
460.300 460,425 460.35 - 460,125 460.20
460.475 460.775 460.70 460,65 o - - 460.55
460,400 460.625' 460,557 460,5 460,325 = = =

Sioux City '

£tz 2£4-f 2fo~1 281 f 2f4~F
460.075 - 459975 459.85 459475
460.175 460,275 = - - 460.05  459.95
460,300 460.525  460.425 - 460.2

460.400  460.725 460.625  460.5 = - =

Council' Bluffs/Carter Lake

f-MHz 2fqf  2fo~f 2f,~f  Omaha Produced 3rd Order IM (x)
460,050 = ==  459.775  459.7 X
4604325 460.60 o~ ~ - 460.25 X
~ 460.400 460.75 460,475 . — = =
Note: No IM produced by Council Bluffs on Omaha frequencies.
Dubuque
£ 2Lyt 26t

4604375 = = =  460.3
4604450 O\ 460.525 = ~ =

Jowa City
£ BEMEL 2fef

460,050 - = o~ 460.00
4604100  460.15  ~ = -

- 128 -
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TABLE 4-13 CTCSS MIQUENCLIES

TABLE 4-13C. SELECTIVE CALLING TONE CODE FREQUENCIES

TABLE 4-134 SYMDOL AND FHEQIEHCY LISTING TABLE 4-133 JOWA HIGHWAY PATROL RADIO USAGE AREA / TONE / FREQUENCY
- Nominal Nominal
Area Tone Gode Tone Code Tone Cods Tone Code
Codo Symbol Freuuency, Hz Base/Repaster Freq. Plan CTCS Torie . Wo. Frequency Ho. Frequency
A ) 127.3 .- Storm Lake Pl A 1 450.0 Kz 11 805.9 He
B 14642 Matlock ¢ 2 AT7.0 12 © 8sd.2
c s 167.9 : MerTill B 3 505.6 13 905.5
D 192,8 Terril D 4 535_0 14 959;5
5 568.1 15 1017.4
Belmond b 4 6 602.2 16 1078.5 .
Blairsturg B 7 633.3 17 1143.2 3%
3 616.6 18 1211.7 '
' Cedar Falls P3 B g 117.2
Lourdes c 10 760.3
¥atson - D
Delaware/Buchansa (probable added repeater) A
. Maquoketa Pl c
Watson D
Muscatine 4
. Fairfield P3 o
Burlington A .
Albia B
Cedar Rapids P2 c
Kent Church D
Deg Moines Pl B
Van Wert . A
Denison P3 L A
oorhead , : B &
Guthrie Center D
Lewin P2 , B
New Market i
Glenwood D '

# Refer to Figure 4-1 for location and cointy assigmments
for these area frequencies,
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TXSLE
fucbar
Channels
HF . Generic
Pairs  MKunicipality Type
1 Ames 2C o+ D
1 Battendor? 3B or C
1 Burlington 3c
1 Codar Falls 3B or ¢
1 Clinton 3¢
1 Fort Dodge 3¢
2 Iowa City (2 Chan)  3C
1 ¥ason City
1 Karshalitown 3¢
1 Kuscatina 3¢
1 Ottumwa
3 Council Bluffas 3A
[
2 Davenport
6 Des Moines
341 Sioux City. 3A
3 Waterloo . | 3A%
{Exiating)
5 Cedar Rapids A
2 Dubugque 33
ic
2

W, Des Moines/ R
Urtanuale (exioting)

414
Antenna
Location Late Long.
PD 420152 933648
High School 433145 903010
Existing Sits 404910 910751
PD 423212 922653
Mt. Pleasant Park 415057 - 901215
Water tower 423026 940958
New Site 414015 913136
Existing Site 430822 931200
Existing Site 420255 925447
0ld Pire Station
Existing Site 412508 910315
Existing 410104 922445
¥emorial Park
Ceme HaTW 411549 - 954929
New Site
Fairmont Park 4711515 955043
Existing
Exiating
New Site Horth W.T. 423237 962336
PD 422948 962445
Riverside 423100 962900
Morningside 424842 962020
New Site East W,T. 423006 921900
J New Site W.T. @ CBU' 422832 922126
W.it1loo H.T. on 218 423002 922213
Hew Site Mt.Vernon Rd/
Hemorial Drive 415833 913714
New Site Glang Rd WT 420052 914045
New Site Thowas Park 420136 913647
Comu Engrs Tewer 415700 914159
City WlT 422554 904109
New Site Satellite - 423135 903937
City WiTe 413455 934330
City W.T. 413735 Y34935

Tower
Base
MSL

925
600
698
870
700
1113
160
1169

935

720
829

1242

1270

1410
1105
1110
1325
870
930
925

870
920
8g0
38
895

930
968

Tower
Height

Feet
200
150
150
160
110
130

150,

135

150

100
200

150

120

100
150
120

120
120

100,

120

130
b{ve]

ETY =B ' B

Rad, Center
of Antenna

Feet

210
160
160
170
120
140
160
140

160

110

160

130

220

110 -

160
130
“110

130
110

130

140
123

CITIES - POPULATION OVER 20,000 ~ UHF SYSTEMS

Ant, Type
Spece Ida

D=2

LEREETR

Existing
D=2

D2
Exiating

D=3

D2

D2 & D3 (giy 3100

D -2

* Although it is an existing eystem, ths uystes tsbulated ia revisad %o resdolve propagation probleas,
#s Pranemit frequencies at sach site indicated hy TV, T2, ato.
T 1/2 indicates multiple frequancy transmitter.

|

i

fransmitter

Power Out—  Numbar of

Put Watis Rx'as

25 1

25 1

25 2

25 1

25 1

25 1

25 2

25 1

25 1

25 1

(aty2)25 2

{qty1)2es 1

3

(aty 1)25 3

- 2.3

- 2-3

(aty2)2s 3

(qty1)25 3

- 3

(qty2)2s 5

(qty2)25 5

(aty1)25 5

- ] 5

{qty2)25 2

(Qty 1) 25 %

Sxamting(70) 2

Ramarks a»

T
T
T1
™
T1
™
™, T2

180 Watta
authorized

T1

T

T1, T2

T3

Main remote base .1,72,T3
Backup Base @PD T1/2
Rx's only

Rx's only

21, T2

k]

Remota Baoce #1, TV & T2

Remote Base #2, T3 & T4
Ramote Base #3, TD

Satellite Rx only
71 and T2

Sbould huva com=- T1, T2

", bined Coom Center. T}

NOTE: Same as Table 2=10, Volume- X
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TABLE 4-15

HEGION 1

REGIONAL SYSTEM SITE LOCATION AND ANTENNA CONFIGURATION

[Refer 4o Figure 4-1 (page:107) for Regional Map]

REGION. 6

Bage Statlon at Sheldon

43° 100 N, 95° 500 W

Tower Height: 300 ft.
Antennas:

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

HREQION 2

Remote Base: New. Cenirally lo-
caged in regmn, SB of Terrill
43° 157 N, 94° 551 ¥

Tower Height: 180 ft.
Antennas:

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

RECGION 3

Remote Base: New. Centrally lo-
cated in region, slightly east
ot‘ Titonka

43° a4+ w, 94° 00t ¥

Tower Helght: 180 ft.

Mtennas
High~Band-Specification D-4
Low-Band .~ Spe¢ification D-8

RECION 4 |

Hemote Base: New, Centrally lo-
cated in region, midway beiween
Osage and Plymouth

43° 15v ¥, 93 00 W

Tower Height° 180 ft.

Antennas:

High~Band - Specification D4
Low-Band = Specification D-3

KBOICH 9

Base Station: Degorah

43° 171 12n w0, 91° B0r 42 W
Tower Height: 165 ft.
Mitennas: '

High-Band - Specification D4
low~Band - Spacificatipn D-8

Bemote Base at Cresco

43° 211 00" N, 92° 06! 00" W
Tower Height: L4100 £
Antennas:

High-Band - Specification D=d
low-Band «~ Specification D-9

Remote Base at L'.Lka.der

427, 521,00 N, 91%, 221, o0
Tower Belght: 120 ft.
Antennast

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

Base Station: Sioux City (north
water tower site)

42 ' 321 7-: N, 96 231, 3_5n W
Tower Helght' 200 ft.
Antennas;

High-Band - Speclfmatmn D=5 § ;
Low-Band - Spec¢ification D-8b

Remote Base: 1 mile north of
Magleton

42°, 121,00, 95°, 471, 00" W
Tower Heignt' 150 £t.

Antennas:

High-Band — Specification D-6b (NE)
Low-Band ~ Similar to D-6b (NE)

Remote Basgae: Ney, a*k Remsen

42°, 46+, oor ¥, 95°, 571,00
Tower Height:; 150 ft.

Antennas:

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

REGION 7

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

42° 34! 00" 11, 94° 531 00v W
Tower Height: 180 ft.

Antennas:

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

HEEGION 8

Remote Base: Vew. Cenirally lo-
ca‘bed near Eagle G*vve

42° 351 oon Ny 93° 53+ gon W
Tower Height: 180 ft.

Antennas:

High-Band - Speclfmat ion D=4
Low-Band -~ Specification D-8

REGION 9

Base Station: New, Iowa Falls
42° 35t oot N, 93° 58+ oom y
Tovier height: 180 ft
Antennas:

High-Bdnd - Specification D-d
Low-Band ~ Spscification D8

- 131 =

REGIQN 10

Remote Base: New, Near Waverly
42 45 00* N, 92 32' 00" U
Tower Height: 280 ft.
Antennas:

High-Band - Specification D-4
Low~Band ~ Similar to Specifi-
cation D-8b, except omni confi-
guration

HEGION 11

Remote Base: Nen Near Oelwein

42° 40t N, 91° 551 W

Tower Height: 148 ft.

Antennas:

High-Band - Specification D-6b (N-S)
Low-Band ~ Similar to specification
D6 (N-S)

REGION 12

Remote Base:lew, South central
Delaware County near Cascade
42° 201 06 N, 90 58t 00" |
Tower-iir ight: 240 ft.
Antrnn-sg
High-Bisnd -~ Specification D—g
Low-Band -~ Specification D-8

REGION 13

Remote Base: New. flest of Carroll
42° a1+ oov M, 94 53t 00" W
(This site wlll have 10 be care-
fully selected for a.local pro-
minence and may ultimately be
moved 8lightly further west)
Tower Heighty 200 ft.

Antennass

High-Band -~ Specification D-6b ( E-W)
Low-Band - Similar to Specifi-
cation D-ba.

HREGION 14

Ba.ga Station: Amgs

427 017 52" N, 93" 367 31v Y
Tower Height:s 200 ft.
Antennas: .
High-Band -~ Specification D-6b

' Low-Band ~Similar to Specifi~

cation D-ba.
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TABLE 4-15 Page 2

 EBGION 15

HEGION 20

o«
Bise Station: Marshalltown
(pgesent'site) :
42° 021 551 N, 92° 54 47 W
The present site at Marshall-~

Bage Station: New.Dallas county
near Waukee operated remotely

from West Des Moines

41° 35t N, 93° 55' W

town is non-prominent, requiring Antennas:

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

High-Band - Specification D-6b
Low -~ Band~ Similar to speciri-
cation D-ba.

REGION 16

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

REGION 21

Base Station: Des Moines (pre~
sent site) o

41o 41* 01V N, 93 357 36" W
Tower Height: 137 ft.

Remote Base: New. : Near Linn Coun- Aniennas:

Home

427 05+ 35my, 91° 321 550 Y
Tower Height: 300 ft.
Antennas:

High-Band —~ Specification D-6b,
Low-Band-- Similar to specifica~
tion D-ba, ‘

REGION 17

Base Station: Slinton (pre-—
sept site) o

417 50% 43" N, 90" 12t 12v y
Tower Height: 300 ft.

Antennas:

High Band -Spec D-7(}) or equiva-
lent

Low-Band -Specification D-8b (i)
(A relatively .large tower is re~
quired at Clinton to remain at
the present location which is
non-prominent with respect to
the Western terrain)

REGION 18 ¢

Bage Station: gouncil Bluffs
417 15" 41" N, 95 49" 33" W
Tower Height: 150 ft.
Antennas:

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

Remote Base: new in SiW Shelby
County (Near Portsmouth)

21° 37+ 30m N, 95° 31t 00" W
Tower Height: 120" ft.
Antennas: . .

High-Band -~ Specification D-4
fow-Bwnd - Specificatiocn D-8

REGION 19

Remote Base: New, Centrally lo-
cated in region near Adair

41° 3o, 94° 42 w

Tower Height: 180 ft.
Antennass .

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

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

REGION 22

Remote Base: Newe HWestemn
Marion County

41° 207 gov N, 93° 16' oon E
Tower Height: 100 ft.

Antennas:

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

Low-Band ~Similar to¢ Specifica-
{ion D-6

REGION 23

HEGYON 27

Remote Base: New. South of Creaston

40° 537 oo H, 94° 22 0O% W
Tower Height: 250 ft.
Antennas:

HighwBand - Specification D=4
Low-Band ~ Similar to Specifi-
cation D-8, except omni con=
figuration

REGION 28

Remote Bass: New. South of
Chariton

40° 53+ N, 93° 18 27 ¥
Tower Height: 200 ft.
Antennas:

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

-

REGION 29 o

Base Station: Ottumwa (pre—.
sent site

41° 01 04" N, 92° 24t 45" W
Tower Height: 300 ft.
Antennas:

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

REGION 30 .

Remote Base: New. East of Newton
41° 427 18 1, 92Y 50" O E
Tower Height: 147 ft.

Antennas:

High-Band - Specification D-7(E-W)
E-W)

Low -Band - Specification D-6

REGION 24

Regote Base: West Burlington
40° 511 13v N, 91° 187 oon W
Tower Height: 200 ft.
Antennas:

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

REGION 31

Remote Base: Near Coralville
41° 43¢ 45¢ N, 91° 31t 12u y
Tower Height: 300 ft.
Antennas:

High-Band - Specification D=4
Low-Band -~ Similar to Specifi-
cation D-8b except in omni con-
figuration : =

REGION 25

Bas4 Station: Muscatine (present
site)

41° 260 01" N, 91° 05* Ol W
Tower Height: 100 ft.

Antennas:

Hiph-Band - Specification D4
Low-Band -Speoification D-8

REGION 26

Bage Station: Davenport

41° 311 01" N, 90°,35¢ 44" W
Tower Height: 180 ft.
Antennas: '

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

~ 132 -

Bage Station: Neg.Fort Madison
407 37 A9% N, 917 17! 51w W
Tower Height: 80 ft.

Antennas:

High-Band -~ Specification D-d4
Low ~Band - Specification D-8

REGION 32

Remote Base: Near centrally
logated region near Imogene
40°551 00" N, 95° 261 00"
Tower Heightl. 120 ft.
Antennas:

High-Band ~ Specification D=4
Low~ Band ~ Spec¢ification D-8

b a
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4,4 BUDGETARY COST ESTIMATES FOR PLANNING

Budgetary cost estimates are prepared for both the county-wide sysiem and

" the municipal systems for cities over 20,000 population, The Executive

Summary contains an overall cost summary by year (Volume I Figure 1-3) for
hardware procurement by broad categories. The details by counfy and major
city which provided the background data for the summary are presented in

this section of the report. The detailed data provides county and city plan-
ners budgetary information for plamning budgets and preliminary grant appli-
cations.

4¢4.1 COUNTY SYSTEMS

Table 4-16 shows system costs by county based on applying the generic system
costs found in Table 4-~17 for the high~band Tactical and for either the low

band or high~band Operations Channel systems.
The following are additional comments rélative to each column of the Table 4-16;

Number of Mobiles, Sheriff -~ Actual data was used mail survey forms where
A availabie. 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 in BErlangs multiplied by the average of 200
(mobiles/ Erlang) which is derived from a comparison
with similar population density counties having knowr
mobile numbers. The total number of mobiles in
service assumed for sheriff agencies is somewhat less
than shoym in Phase I Final Report and is believed
to be a more realistic number.
NOTE: These are approximations used to'establish
"budgetéry estimates for a state-wide total
and should not be used for actual grant
applications. or purchase requisitions., Rach
county should prepare estimates based on
o _ substantiated actual requirements when making

applicationg for equipment grants.
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Number of Mobiles, City

Total Mobiles

Tactical Mobile Costs

LB Upgrade Frequency

Changes, Base and Mobiles

System (Generic)

HB Operations (Ceneric)

A
”
4
55 , ‘HB Tactical Information
Iﬁ

HB Personal Portables

This number represents the additional mobiles in
the county outside the sheriff's depértment |
which are required by towns and cities (includ-
ing those on UHF) for implementingu%he Tactical
(Mutual Aid) system, The same procedure as used
for estimating the sheriff's mobile count was
used to determine the mobile counts for cities
not responding to the survey.

The sum of the sheriff depariment and city LEA-
mobile counts or estimates

A 4-frequency, 100 - watt unit is estimated to
have a list price of approximately $1,400 and
this cost ié multiplied by the total number of

mobiles operating in the county.

Table 4-17, County System Equipment Listing

For Budgeting, shows changes required and pot-
entially necessary to upgrade exigting low-

band systems currently not crystalled per N\\‘
new frequerncy plan. A sum of 3600 is estimated

for recrystalling 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

station is used as shown in Table 4-16. The sum

of $16,731 is rounded off to $16,800 for average use

in county estimaﬁes.

If the HB Operations system is implemenied to replac
a low;band dperations system, another $6,000 for
radio cpmmunication equipment is required; Table B
4p17'shows the equipment complement cost detail.for
this option.

The number of personal portables required iﬁ any -
county is estimated to be‘equivalent to the number :

of ‘mobiles in use., The oosﬁ per county, thqg is
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the total mobile county per county multiplied
by the cost per portable, $1,400, For cities
with UHF systems, the number of HB personal
portables allocated for coordinated missions
with county law enforcement agencies is budgetied

as followss

UHF Municipal Mobiles Personal Portables

1 -~ 10 1
1M1 - 20 2
21 - 30 3
31 - 40 4
4 - 50 5
5t = 15 6
76 - 100 7
01 - 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 particularlyuseful during
periods when the Tactical (155.475) priority chamnel has become fully loaded in
one éector of a jurisdiction and normal activity needs to be continued on the

high-band Operations Channel in the balance of the jurisdictional and normal

activity needs to bs continued on the high-band Operations Channel in fhe halance.. .

of the jurisdictiorn, The additional cost for the mobile accessories is

approximately $200,00 which has been included with the portable unit cost estimate.
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Communication Center ~ — Table 4~17 provides a typical listing of
Communication Center equipment and accessories
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, etu.
have not been included. Other ifems such

: as voice privacy units are also too variable
in determining agency needs for security of
transmissions and are included in the equip-

. ment complement pricing.

EB/HB System - = The LB/HB cost figure includes coets sumnied
by the county excluding the HB Operations
system costs, |

HB System — - The all HB system cost figures include costs

1 summed by county excluding the LB upgrade
frequency changes. '

The budgetary 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 upgrade each agency's equipment to meet the plan herein pro- k
vided. The "Spec. Ident!" refers to the equipment specifications provided

in the Appendix to Volume I.

" 4.4.2 MONICIPAL SYSTEMS (UHF)

Table 4-18 lists the budgetary cost estimates for the UHF municipal systems
| for the cities planned for implementation. Table 4-~14 describes the various

UHP systems and is ﬁsed 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 or more population) vary in the number of channels

implemented and also the availability of existing antenna support structures
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(water towers, etc.). All UHF systems were planned according to individual
commnity needs anrd known constraints imposed by the terrain features and

the geographical directions of potential growth.
Briefly, the columns of Table 4-18 have the following heading definitions:

QTY Quantity where specifically known per system in multi-channel
systems, multipliers are used or quantities are determined from
Table 4-~14.

Item/Spec. System component and specification letter identification
reference.

Cost Bach Typically catalog or list prices used by suppliers in 1973.

City Name Cost breakdown by city and item (if multi—channel) or base and

mobile equipment for the generic single channel cities.

The schedule for implementing the UHF systems 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 an installed UHF system

Thus,'excluding special consideration for other factors (e.g. Burlington,

midway in planning change over to UHF), the time-phased implementation sequence

evolved is shown in Table 4-~19,.

4.4.3 TIME PHASED COST AND SCHEDULE SUMMARY

Ag shown in the Executive Summary of Volume I, Figure 1-3 depicts the

budget dollars required annually, 1974-1978 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 (7%)/year inflatidnary factor (not compounded)

- is used to adjust dollar budgets for future years.
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The suggested upgrade for specific frequency regions and counties is shown
by yearTable 4~20 and these are in agreement with the proposed update schedule
for the IHPR systems. By following a similar schedule, the Wide-Area repeater

system will be available when the county-wide system is compléted.

Costs shown for procuring the high—band portable units are based on the
initial procurements of portables of one for fi-e (5) mobile units the
first year of operation and the balance being procured the following year

should the individual agency substantiate a need for the :additional per-

sonal portable unitse.

In summary. the exact amount of effort required to upgrade any one county_is Ul=

known. The condition of existing equipment will need to be assessed by competent

technicians and an estimate made to provide the necessary changes to 6omply with t

Towa Telecommuinications 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 éeneric comminications areas of Iowa. Theéese
are: .
(1) Small population class -
Clay County having a 1970 population of 18,464, Spencer (coupty
seat) having a 1970 population of 10,278. This community is repre=
sentative of approximately eighty~two (82) small populatibh counties

having an average population of 16,165 with all county seat cities

i

~and other cities of under 20,000 maximum population. )
(2) Medium population class — : e ‘ ' '
Wapello County having a 1970 population 05)42,149, Ottumwa
(county seat) having a 1970 population of 29,610. This dommaﬁityf?
is representative of ten (10) medium population counties haviﬁg\/”
an average county population of 49,977 and an average city pop—
ulation of 32,205. All cities in this class are between 20,000
and 50, 000.
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(3) Large population class -
Blackhawk County having a 1970 population of 132, 916 Waterloo,

Cedar Falls, Evansdale having a combined 1970 (urban) population

of 109,245. This community is representative of seven (7) large
population counties having an average county population of 143,610
and an average city p0pu1afion of 106,117. All metropolitan areas
héve a population in excess of 50,000.

(4) Polk County and Des Moines -

This metropolitan area (242,305) serves the largest population
county in the state (286,101) and is considered singularly impor-
tant both for comparison with other generics and ‘o 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 costs were estimated for

gserving toll~free vthe metropolitan area of each generic community.

" Condition (2):
The 911 system installation and operations costs were estimated for the
entire county selected.
NOTE: The county jurisdictional boundaries do not limit the 911
service for itlextends 1o 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 frqm an adjacent county must be co=

operatively developed by county authorities.

Each of the selected generic areas under condition(2) is unique and it
must be realized that projections to other equivalent sized counties for

installation and monthly operating costs are not possible due to the dif-

. ferences in .the number of:

 (a) Wire centers per county,
(b) Local circuits required for Comm Center "handoff" calls, i. e.
fire departments, etc.

(c) Dedicated remote trunks to wire centers.
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These numbers associated with each of these itéms have a major control

over operating costs,

The following lists show the costs for each generic county and city system
for total "911" syvstem installation, monthly operations and operations per
month per person served (approximately). The items of trunk and equipment

are listed for each.

(1) Small population generics

Clay County
Spencer Communications Center - $3,372.70 month, $3,470.00

installation including:

~ Two multiline recessed key arrangements for answering positioens
- Three metropolitan 211 trunks for Spencer

=~ Thirty-two 911 trunks for remote wire centers

- Two operator completicn trunks for dial "OY calls

- Two local dispatch cirouits, one each for fire and sheriff

Per month operating cost per population unit is $0.18.

Spencer, lIowa - $215.00 month, $490.00'installationvincluding:

- Two multiline key arrangements for answering positions ~° : =
- Three 911 trunks for Spencer '
-~ Two coperatcr completion trunks for dial "O" calls

~ Two local circuits for handoff calls

Per month operating cost per populatlon unit is $0.021.

Ratio of county/city costs = 8.6

Il B

Ratio of county/city populations = 1.8

%

(2) .Medium populatlon generics

+

Wapello County
Ottumwa Communications Center -~ $2,255.90 month, $2,870.00

e

installation including:

- Two multiline recessed key arrangements for answering p051tlons
Three metropolitan 911 trunks for Ottumwa

- Twenty-four 911 trunks for remote wire centers

—~ Two operator completion trunks for dial "O" calls

—~ One locd¢al radio control channel

- Two local dispatch circuits, one each for fire and sheriff -

e
|

Per month operating cost per population unit is $0.053. :.
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Ottumwa, Iowa - $256.20 month, $585.00 installation includings

~ Two multiline key arrangements for answering p051t10ns
~ Four 911 trunks for Ottumwa

-~ Two operator completion trunks for dial "O" calls

~ Three local circuits for handoff calls

Per month operating cost per population unit is $0.009

Ratio of county/city costs = 5.9
Ratio of county/city populations = 1l.42

_(3) Large population generic:
Blackhawk County /
Waterloo Commmnications Center - $3;111.90 month, $4,160.00

ingtallation.includings

~ One 310 PBX switching 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 "0 calls

-~ Eight local dispatch circuits, Waterloo and Cedar Palls fire
houges and county sheriff

Per month operating cost per population unit is $0.023.

Waterloo including Cedar Falls and BEvansdale - $630.00 month,
$1,320.,00 installation including:

~ Three multiline key arrangements for answering positions
~ Seven 911 trunks to serve Waterloo and BEvansdale

—~ Four remote 911 trunks {o Cedar Falls

~ Two operator completion trunks for dial "0" calls

- One fire dispatch circuit to Cedar Falls

- Three local circuits for handoff calls

Per month operating cost per population unit is $0.006,
Ratio of county/city costs = 3.8
Ratio of oounty/city populations = 1,22

(4) Polk County, Des Moines (Metro Area)

Polk County
" Des Moines Communications Center - $6,554.00 month, $8,305.00

installation including:

- Ons 310 PBX dispatch swmtchlng 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 combination in and out trunks for dialable service

=~ Thirty-nine 911 trunks for remote wire centers

~ Five local handoff circuits to Des Moines Fire Depariment

~ Twenty—-three local dispatch circuits for suburban police and fire
- Tive operator completion trunks for dial mQ" calls:

~ Bight local dispatch circuits on~-premise to police department

Per month operatirg cost per population unit is $0.023.

Des Moines, Iowa ~ $2,986.00 month, $,665.00 installation including:

- Same equipment arrangement as county-wide but excluding:

~Thirty nine 911 trunks to remote wire centers and associated
line equipment.

Per month operating cost per population unit is $0.012.
Ratio of 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 state population would
be serviced by the 911 city-only system. '

It is a safe assumption that the per capita operating costs would be less
than two (2) cents per month if the county seat city areas (plus Ames) were
served by "91l%. This cost would provide 911" service to half the popu=-

lation of the state.

It is recommended that emergency request planning in each cowrty include
a provision for achievement of 911 service for county seat cities and espe~

cially for cities having a population exceeding 10,000. Larger meiropoli-

*tan areas should include an area which extends to the toll-free service

boundaries.
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Coq Yo,

& Freq.
Region _ County (Co. Seat}  Sheriff ity

1

19

11

12

13

15’

17

18

12

21
22
23
24
25
26
27
28
29
30

3

A“II' N

19
27

5
28
19
16
10
14
10
11

.
10

T
13
19
2

4

6.

10

27

29
21
12

30

12

Adair
(Oreenfisld)
Adama
(corning)
Allamokoe
(oukon)

Appancose
(Centerville)

Audubon
{kudubon)
Benton
(vinton)
Blackhawk
{vatorloo)
Boone
(Booria)
Bremer
(Haverly)

Buchanan
(Independence)
Buena Yista
(Storm Lake)
Butler
{Allison)
Celhoun
(Rockwell City)

Carroll
(corroll)

Casg
(At1lantio)
Cedar
(Tipton)
Cerro GCordo
{Mason City)
Cherokss
{Cherokoe)
Chickasaw
(New Hampten)
Clarke
(0sceola)
Clay
(Spencer)
Cloyton
(Elkader)
Clinton
(clinton)
Crawford
(Denisan)
Dallas
(Adel)

David
{Bloomfield)

Decatur
(Loon)

Delaware
(Manchester)

Do Moines
(Burlington)
Dickenson
(Spirit Lake)
Dubuque
(Dubugque)
Bnmet
(Esterville)

TABLE 4~16

NOTEs

No. of ¥o. of
Jobiles Kobilea Total

2

3

4

3

32

"

kY

21

13

21

COUNTY-HIDE SYSTEMS BUDGETARY COST ESTIMATES

Mumbor of sheriff's mobiles if underlined is from
mail survey information, 8ll others are eciimuted.

Bighband
Yobile Cout
Cont @

Mobiloy 3140)/aa.

6

6

15
28
12
29

15

11

24

10

43

32

$ 8.400
8,400
16,800
7,000
9,800
4,200
110,600
9,800
5,600
21,000
39,200
16,800
40,600
21,000
9,800
16,800
72,800
14,000
29,400
11,200
15,400
12,600
75,600
15,400
33,600
11,200
7,000
14,000
60,300
11,200
44,800

14,000

$

LB
Upgrade
Frogq,
Charnpea
8 and )'s

1,200
1,200

1,800

1,300
1,000

2,100

1,600
2,700
1,400
1,700
1,500
6,000

1,700

B

Tactical
Info Sys
{Generic)

$ 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
16,800
16,800
16,800
16,800
16,800

16,800
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B
or3
(Generio)

$ 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
€,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

BB .
Porsonal
Portable

o $1400/ea.

$ 8,400
8,400
16,800
1,000
9,800
4,200
22, 400
9,800
5,600
21,000
39, 10
16,800
40,600
21,000
9,800
16,800

32,200

14,000 -

29,400
11,200
15,400
12,600
36,400
15,400
33,500
11,200
7,000
14,000
44,800
11,200
18,200

14,000

Comm
Canter
Equipment#

$ 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
18,150
18,150
18,150
18,150
18,150
18,150
18,150
18,150
18,150
18,150
18,150

18,150

LB/HB
Syaton

52950
52950
70350
50050
55850
44350
167950
55650
47150
19050
113350
70350
116150
79050
55850

70330

139950

64550
96450
58750
67450
61650
152950
67450
102150
58750
50050
64550
144950
58750
101750

64550

HB
Synten

57750
57750
74550
54950
60550
49350
173950
60550
52150
82950
119350
74550
122,150
82,950
60550
14550
145950
68950
99750
63350
71750
66150
152950
71750
108150
63350
54950
68950
146050
63350
103950

68950

ey
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1
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TABLE 4~16 Page 2 GOUNTY-HIDE SYSTEMS BUDGRTARY COST ESTDATES
ﬂ L8
Bighband Up 4 B R e BB -
Co. Hoe Wo. of Mo, of Wobile Copt - Gone :
. & Proq. Wobileo Mobileg Tolal Gont & . chods, ey B pereoel  Cemer 1 s
i Region County (Co, Seat) BShoriff city  Nobilos $1400/ea. % and i'a (coneric) (Gennric) © $1400/ea, -Equipment* . Systea g?,“.
e 33 11 Fayette ! A
Weat Union 9 11 20 28,000 2,600 16,800 6,000 28,000 18,150 93550 96950,
1)
34 ‘4 Floyd : o
— {Charles City) 3 25 7,000 1,100 16,800 6,000 7,000 18,150 50050 . .54950
35 9 Franklin :
E (Hampton) 4 6 10 14,000 1,100 16,800 6,000 14,000 18,150 64050 . 689%0
36 18 Fromont
(sidnoy) 36 8,400 1,200 16,800 6,000 8,400 18,150 - 529 51750
50 :
Fi 37 13 Creene : )
‘. (Jefforson) 3 41 9,800 1,300 16,800 © 6,000 9,800 184150 55850 60550
38 10 Crundy ;
(Grundy Center) 2 3 5 1,000 1,100 16,800 6,000 7,000 18,150 500%0. 54950
] 39 19 CGuthrie )
g (Guthrie Center) 2 4 6 8,400 1,200 16,800 6,000 8,400 18,150 52950 51750
40. 8 Hamilton : .
(Weboter Gity) 4 7 1 15,400 1,200 16,800 6,000 15,400 18,150 66950 711750
41 3 Hancock
ﬂ (carnor) 3 3 6 8,400 1,200 - 16,800 6,000 8,400 18,150 52950 537150
42 9 Herdin
Eldora) 1 1 26 36,400 3,200 16,800 6,000 36,400 18,150 110 113750
950
43 18 Herrison
(Logan) 3 2 5 7,000 1,100 16,800 6,000 7,000 18,150 50050 54950
- 44 30 ienry - _
(¥t, Ploasant) 3 5 8 11,200 1,400 16,800 6,000 11,200 18,150 58750 63350
45 5 Howard ’ K
!ﬁa " (Cresco) 3 3 6 8,400 1,200 16,800 6,000 8,400 18,150 52950 57750
46 8 Humboldt
- (Dokota City) 4 3 .7 9,800 1,300 16,800 6,000 94800 16,150 55850 60550
AT 6 1Ida . . ’
' (1da Grove) 3 3 6 8,400 1,200 16,600 6,000 8,400 18,150 . 52950 57750
48 24 Iowa
- (Karengo) 4 5 9 12,600 1,500 16,800 6,000 12,600 18,150 61650 66150
49 12 Jackson :
Maquoketa 16 19 35 49,000 4,100 16,800 6,000 49,000 18,150 137050 138959
e 23 o
oy 50 Jasper
% (Newrton) g 12 21 29,400 2,700 16,800 6,000 29,400 18,150 - 96450 99750
51 29 Jefferson .
Fairfield) 10 5 15 21,000 16,800 6,000 21,000 18,150 76 82950
— 950
o 52 24 Johngon
(Iowa City) 9 18 27 37,800 3,300 16,800 6,000 15, 400 18,150 91450 94150
53 16 Jones : .
3* (Anamosa) 4§ 6 10 1,400 1,600 16,600 6,000 14,000 18,150 51950 56350
e 54 29 Keokuk
y Sigournay) B 6 1 15,400 16,800 §,000 15,400 18,150 65750 TY750
el P '
55 3 Kossuth
(Algona) 4 10 4 19,600 2,000 16,800 6,000 19,600 18,150 = 716150 80150
X 56 31 Loe '
E {Fort Madison) &€ 9. 15 21,000 16,800 | 6,000 21,000 18,150~ 76950 82950
= 57 16 Linn k; : ,
Cedar Rapids) 22 59 81 113,400 16,800 6,000 39,200 18,150 187550 1935
: 55 b]
58 25 louisa .. . )
§ (Hapello) 4 4 8 11,200 1,400 16,800 6,000 11,200 18,150 58750 63350
A 59 28 - Lucas ) )
; (Chariton) 4 5 9 12,600 1,500 16,800 = ¢ . 6,000 12,600 18,150 61650 66150
60 1 Lyon - . ’ :
{Rock Rapida) 8 2 10 14,000 1,600 16,800 6,000 14,000 18,150 ¢ 68950
5 ) 4550
61 20 Madison ] . :
(Hinterset) 4 4 8 11,200 . 16,800 6,000 11,200 18,150 - 57350 63350
62 29 Maheoka ' ’ . ;
,(0skaloosa) 5 10 1% 21,000 16,800 6,000 - 21,000 18,150 76950 82950
6322 Marion. ) .
(Knoxville) 4 14 18 25,200 2,400 16,800 6,000 , 254200 18,150 87750 91350
64 15 Marshall ‘
.. (oarshallicwm) 8 15 23 32,200 16,800 6,000 - 16,800 - 18,150 g3igsy - 89950
65 18 Mills ' i : )
(0lemwood 2 4 6 8,400 1,200 16,800 6,000 8,400 18,150 21 . 57750
0 2 52950
£
®
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TABLE 4-16 Pege 3  COWNTY-HIDE SYSTEMS BUDGETARY COST ESTIMATES

K]

Lo
Highband B
Co, Hoe Yo, of Yo, of noﬁh Cont Ul;‘l::;::‘do ;‘nouc‘xl - parsonal Coma A
& Frags Kobileo pobileg Total  cost @ thangea Info Sys 0PS poriable Center Lo/uB B
Region County (Co. Seat) Shariff city  Wobiles 31400/es. B and Niw {Gonorio) {Goneris) ¢ $1400/ens Equipment®  Systen = System
66 4 Yiichell .- .
(0soge) 4 4 8 11,200 1,400 16,800 6,000 11,200 18,150 58750 63350
7 - 6 Monona
) (Onawa) 2 68 11,200 1,400 16,800 6,000 11,200 18,150 58750 63350
68 28 Fonroe
. (Alvin) 3 15 18 25,200 2,400 16,800 6,000 25,200 18,150 87150  913%0
69 18 Montgomery
(Red Oak) 3 6 9 12,600 1,500 16,800 6,000 12,600 18,150 61650 66150
70 25 VYuacatine ’
: (Muncatine) 6 25 31 43,400 16,800 6,000 12, 600 18,150 90950 96950
71 1 O'Brien
(Primghar) 4 5 9 12,600 1,500 16,600 6,000 12,600 18,150 61650 66150
72 1 Osocsola -
(Sibley) 3 36 8,400 1,200 16,500 6,000 8,400 18,150 52950 57750
13 18 Page S .
(Clarinda) 4 9. 13 18,200 1,400 16,800 6,000 18,200 18,150 727150 11350
74 2 Palo Alto
(Bmmetsburg) 4 5 9 12,600 1,500 16,800 6,000 12,600 18,150 61650 - 66150
15 6 Plymouth
(LeMars) 7 5 12 16,800 1,800 16,800 6,000 16,800 18,150 70350 74550
76 7 Pocahontan
(Pocehontas) 4 7 1 15,400 16,800 6,000 15,400 18,150 65750 717150
71 21 Polk
(Deo Yoines) 35 204 239 334,600 16,800 6,000 63,000 18,150 432500 438550
18 18 Potawatomie
(Gouncil Bluffs) 12 34 46 64,400 54200 16,800 6,000 22, 400 18,150 126950 127750
79 23 Poweshiek
(Montezuma) 4 21 25 35,000 3;100 16,800 6,000 35,000 18,150 108050 110350
80 27 Ringgold .
(Mt. Ayr) 2 1 3 4,200 900 16,600 6,000 4,200 18,150 44250 . 49350
81 71 Sac )
(Sac city) 1 1 4 2,800 16,800 6,000 2,800 18,150 40550 46550
82 26 Scott . )
{Davenport) 20 55 75 105, 000 16,800 6,000 36, 400 18,150 176350 182350
83 18 Shelby , )
(Harlan) 4 5 9 12,600 1,500 16,800 6,000 12,600 18,150 61650 66150
84 1 Sioux
- (Oorange City) 7 9 16 22,400 2,200 16,800 6,000 22,400 18,150 81950 85750
85 14 Story :
(Nevada) 16 17 33 46,200 3,900 16,800 6,000 46,200 18,150 131250 133350
86 15 Tama )
{Toledo) B 5 1 18,200 1,500 16,800 6,000 18,200 18,150 3250 17350
87 27 Taylor
(Bedfora) 33 6 8,400 1,200 16,800 6,000 8,400 18,150 52950 57750
88 27 Union
(crenton) 4. 16 20 28,000 2,600 16,800 6,000 28,000 18,150  935%0 96950
89 29 Bdn Buren
(Keomaugqua) 3 7 1w 14,000 16,800 6,000 14,000 18,150 62950 68950
90 29 Hapello ’
(ottumwa) 8 11 19 26,600 2,50 16,800 6,000 12, 600 18,150 76650. 80150
91 22 Warren
{Indianola) - R L 23,800 16,800 6,000 23,800 18,150 82550 66450
92 24 Hashington . .
(Wasington) 4 & 10 14,000 1,600 16,800 6,000 14,000 18,150 64550 68950
93 28 Wayne .
(Corydon) 2 3 5 7,000 1,100 16,800 6,000 7,000 . 18,150 50050 54950
94 8 HMebater : ) ] )
(Ft. Dodge) 9 i 20 28,000 16,800 6,000 14,000 18,150 76950 - 82950
95 3 Minnébago
(Forast City) 4 2 6 8,400 1,200 16,800 6,000 8,490 18,150 52950  ST7150
96 5 Winneshick i
(pocorah) 4 4 8 11,200 1,400 16,800 64000 11,200 18,150 58750 63350
97 & Moodbury ‘
(Sioux City) 144155 17,000 6,100 16,800 6,000 26,600 18,150 144650 144550
98 4 V¥orth
' (Nerthwood) 1 2 12 16,800 1,800 16,800 6,000 16,800 18,150 70350 74550
.99 Wright
{Clarion) 3 .1 10 14,000 1,600 16,800 6,000 14,000 18,150 64550 -~ 6B9%0=
661 1164 1825 $2,542,500 4 150,000 $1,663,200  $594,000.  $1,741,600 $1,796,850 7,894,150 8,339,150

»

on-Site Data

AT -

*Bxcludes

Voice Privacy Units
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f
p TABLE 4-17 _COUNTY SYSTEM EQUIFMENT LISTING FOR BUDGETING :
Budgetary Budgetary
. Spece Cost Cost
! Qty Ident. Per Unit Extended
4 Low Band Operations Options
) Recrystal Base Xmtr. -
H Recrystal Base Revre - 100 100
T Recrystal Mobiles - 100 X
Upgrade Antenna - ' D-8 200 200
. Installation (average) 100 100
E} Replace Transmission Line 150 150
’ Misc. Hardware 0 50
5 00
High Band Tactical/Infoy .
% 1 Xntr, 100W, 4f E ~ 3,500 3,500
5 Receiver F or F-1 (qty 2) 400480 2,160
1 Antenna D-4 thru D-7 200 ' 200
. 200 Transmission Line (Typical) 1400 400
ﬁ Control Console Mods U 2,500 24500
200" Antenna tower T 6,600 6,600
1 Antenna Coupler G 450 Ls0
Installation (10% of hardware costs) o921
ﬁ less tower installation)
57 Bigh Band Operations Optiong .
i 1 ¥Xmtr, 100w, 1f E 2,500 - 2,500
i 1 Revr. F k80 igo
: 1 Tactical/Info Filter J 300 300
. 1 Operation Chan Filter H 300 300 .
5 b Supplementary Filter I 210 210
1 Antenna Various ' 2007 200
200  Transmission Line (Typical) 400 400
- Contirol Console Mods ’ U 1,000 1,000
%, Installation (10% of hardware costs :
3 ( o) 500
- Communications Centex:
. TRACIS Terminal - - Leased Leased
& Mul{i-chan. recorder 0 10,000 10,000
Gontrol Consoles U 3,000 - 3,000
Telephone System - TBA TBA
) Emerg. PoWer Source R 2,500 2,500
] Secure room Variable Variable
Phone Patch X 350 350
" Voice Privacy Units: W
Base ¥ 1,000
ﬂ Mobile ) 600, X
’ Telephone W 500 X
: Intrusion alarm panel TBA TBA
Person.Port.Battery Charger B 650 . 650
H Installation (10% of hardware costs) . 14650
, N , ' 18,150 %
: Mobilcr Units: ‘ N .
ﬁ HB Tactical N M 1,400 . X
Portablesy ; -
- HB (4v) . Q 14400 X
A :
" |
* - Excluding Voice Privacy Units ’

- 172 ‘.f.f
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Qty Item

UIIF Transmitter
UHF Receiver
Duplexer

- b b b ok

Antenna

250t  Transmigsion Line
& Fittings

Inntallation

X Transceivers (mobile)

or

Y Personal Portables with

mobhile mounts

4 Personal Portables
" (non-mobile mig)

COMN_CEITTER

TRACIS Terminal
Kultichannel Recorder
Control Console
Emorgency Power

Phone Patch

Personal Port. Batiery
Charger

Installation

OPTIONS

Voice Privacy Unit
. Baso
Movile
Portable
Telephone
Intrusion Alarm Panel

Antenna Tower (200')

Tabla 4184

Speos

A1
B-1
c
T

D1 / D=2

L

N/A

X W oo

-

UHP MUNICLPAL SYSTEMS BUDGETARY COSTS

.

Cont Each
$ 3,000
630

345
6,600
160

15

leased
10,000

1,000

2,500

650

1,000
€GO
450

varioua

AR /ST

Extended
Cogt

$ 3,000
630

. 345
6,600
160

15
475

————

$ 11,825

10,000
7,000
2,500

3%

650

2,050
$ 22,550

CITY SUKEARY

Bage & UHF
Comm

City Center Copiss
Ames $ 34,375 10 $16,120 3
Bettendorf 34,375 9 14,504
Burlington 12,775 13 20,9%0
Cedar Falls 34,375 11 17,727
Clinton 34,375 31 49,957
Ft. Dodge 3315 11 11,721
Marshalltown 34,375 15 24,173
Muscatine 34,375 10 16,120
W. Des Moines 27,715 310 48,346

* Includes Ingtallation

© mm— e ot

$ 34,315

- 173 -

Total

Mobtile/Port Cost

{1973 level)

0,495
48,879
33,725
52,102
84,332

52,102
58,548

59,495
16,121
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UHF MUNICIPAL-BUDZETARY COSTS

| TABLE 4-18B MILTI-CHALIEL SYSTEH ' GITY SUNMARY
. Jowe Council Sioux Cedar
» N City Bluffu. City Rapid Dubuque
g Qty . ITEM Spac, Cost Esach 2(chans) = 3{chans) (3+1 Chans) (5 chans) (2 chans)
1 7 chaii UiF Trensmitter A=l Or A-2 3,600 6,000 9,000 12,000 15,000 6,000
N = UHF Receiver B-1 630 1,260 1,8% 6,300 6,600 1,260
i 1 / chan uplexer ¢ : 345 690 1,035 1,035 1,725 690
ﬁ 1 / chan Roceiver Voting SystemS 2,000 - 2,000 5,500 10,000 -
1 Antenna Tower 7 $33f/foot | 4,950 3,960 14,715 7,260 1,000
¥ Antenna D2 or’ D=3 160 320 480 960 960 320
p 1/satellite , :
"i(‘l group Receiver Ant, Coupler Y-1 385 - - 1,155 1,540 -
1 Remote Emerge Power R 2,500 24500 2,500 2,500 74500 2,500
N Equipment Enclosurea AA 200 400 400 400 1,000 200
% 200t Transmission Line L $3/foot 900 1,260 © 2,718 3,240 960
Install (10% hardware) 1,207 1,857 3,263 4,751 1,193
Subtotal Hardware Cost $18,227 $ 24,382  $ 50,666 $359,582  § 14,12)
@ COMM CENTER
R TRACIS Terminal N/A loased
Eg 1 * Multichannel Recorder © 10,000 < 15,000 10,000 11,000 12,000 5,000% 10,000
ol .1 Control Consoles U 74000 7,000 14,000 7,000 7,000 7,000
1 Emerg. Power Source R o 24500 . 2,500 2,900 - - 2,500
gg ¥ Phone Patch X 350 . 350 700 700 1,050 350
ﬁ Personal Port Battery o " .
charger Y 650 650 650 650 650 650
Mods to exiating _
consoles U 2,000 3,000
. Install (10% of hardwars) 2,050 2,885 2,235 1,670 2,050
] Sub Total $22,5%0 §31,735  $ 24,585 518,370  § 22,550
[ ] * Upgrade
;ﬁ Mobiles(w/portable i
mount) P2 1,465 26,370 49,810 58,600 87,900 30,765
Portablea P-1 1,250 6,250 12,500 7,500 18,750 6,250
o Install 10% 3,262 6,231 ° 6,610 10,665 3,702
E Subtotal ' $35,882  $68,541  $72,710 $117;315  $ 40,717
ﬂ OPTIONS
g Voice Privacy L
uniis
Base 1,000 .
b Kobile 600 .
Portable . 450
l Telephone 500
CRAND TOTAL : $ 76,659 $ 124,658  § 147,961 .8 195,267 $ 77,390
E ¢
R
r“: \
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* Special Early Implementation,

1 Channel Short
24 Age 1=5 yrs
5=10 yrs
1015 yrs
ovexr 15 yrs
3o Low-DBand = 3

4 8 % B D

number

0

1
2
3

4. Adjacent

to UHF city = 2

5e Ratings: High Score = High Priority

S

.TABLE 4~19 IMPLEMENTATION PRIORiTY FOR UHF SYSTEMS
Proposed
Average UHF Implement-
Age of Exlsting Channels ° Chan. ; Adjace« Priority  ation
Bas=z/loblle Need Have Shor't2 Age2 IJ33 UHF 4 Score Year
Ames (LB) Not Provided 1 0 1 Y 3 0 4 1977
Bettendorf (HB) 5-10 yrs.(est.) 1 0 1 1 0 2 4 1978
Burlington (HB) 15 yrs/4 yr. 1 0 1 2 0 0 3 1974 *
Cedar Falls (HB) 5 yrs/1-5 yrs. 1 0 1 1 0. 2 4 1977
Clinton (LB) Not provided 1 0 1 0 3 0 A 1977
Ft. Dodge (LB) 1 yr/1-10 yrs. 1 0 1 1 3 0 5 1976
Marshalltown (LB) Not Provided 1 0 1 0 3 0 4 1977
Muscatine (LB) 15-20 years 1 0 1 3 3 0 7 1975
West Des Moines (HB) 10 yrs/1-2 yrs.
(LB) 7 yrs/1 2 y¥s. 1 1 4 1976
Towa City (LB) 1 yr/1-12 yrs. 0 2 5 1976
Council Bluffs (HB) 5 yrs/1-5 yrs. ‘
3 1 o 2 1975
Sioux City (HB) 20 yrs/1-23 yrs. 4 4 3 0 1 1974*
Cedar Rapids (LB) 7-10 yrs/1-20 yrs. 5 5 1 9 1975
(Marion) -
Dubuque (HB) . 12 yrs/1-12 yrs. 5 0 > 2 0 0 4 1978
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TABLE 4-20

Cont Ad-
Justed
for In«
flation *
1974 # 1.0

BUDGETARY COST ESTIMATES FUR _EQUIPHENT-SUMMARY BY YEAR

1975*%

In~

flatlion

Factor
1,07

19726*

In~

flatton

Factor
1,14

1927 *

In~

flation

Factor
1.21

In~
flatlon
Factor

1978 * 1.28

TACTICAL/INFO

1974 -

Regionsi 1,2,6,7

Cor 86,79,48,52,
6, 57

1975 -

Regionsi 10,11,5
Cor 66,34,28
Reglonsi 29,30
Cos 58,92,68,4
Reglonsi 17,26
Cos 31,49,70

1976 -

Regloni 32

Coy 2,87,1,13,78

Regiont 13

Cot 51391“3083167

Reglon) 14,20,21,22

Coy 64, 50,59,93
20,27,80,88

1977 -
Regiont 3,8,9
Cop 17,98

HB_PORTABLES

UF

1974 -
Sioux City,
Surlington

1975 -
Huscatine,Council
Bluffs,Cedar Rapids

1976 -
Ft. Dodge;lova
City, West Des
Moines

1977 -
Anes,Clinton,
KMarshalltown

1978 -
Bottendorf,
Dubuque

1,481,350 1,481,350

114,803 114,803

96,212
89,100

96,212
89,100

181,686 181,686

1,967,191

1,867,050

525,448

370,420

1,997,744

562,229

396,349

2,9%,322

1,976,100

571,450

204,882

2,252,754

651,453

233,565

3,137,772

628,050
394,811

193,393

759,940
k77,721

234,006

1,471,667

142,804 182,789

126,269 161,624

BLT )

Total by Year
CRAND TOTAL

» Contn of years implementation based on uninflated late 1973 1list prices
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5.0 SYSTEM MAINTENANCE

This section is responsive to the maintenance portion of Task 15

delineated in the Scope

The communications systems develoﬁed by this plan are designed in
accordance with criteria to provide operational performance which meets

or exceeds a specified grade of service. Performance tests conducted

after installation will prove that the system initially provides this

grade of service. Ite performance will slowly deteriorate unless regulaf
checks are made to assure that each piece of equipment in the system is
operating according to the manufacturer's specifications. 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 always true. 4As a
consequence, the possibility of an existing government agency providing
electronic maintenance has been considered, since two state organizations
currently operate several maintenance centers throughout the state. It
mxst be remembered, however, that each agenoy hasg a primary responsibility
for maintaining its own equipment and a law enforcemént agency would not

necessarily be assured of receiving electronic maintenance when needed.

A discussion was initiated with Mr. Bill M. Mc Call, Division of Central
Services, Iowa Ilighway Commission in Amee. Mr. Mc Call advised that he would
be interested in discussing the possibility of performing such electrenic
maintenance with the concerned. state officials since the Highway commige
sion hag nine (9) maintenance centers located in the state from which

the radio equipment of highway maintenance vehicles are now repaired.

The possibility of communication system maintenance for law enforcement

agencies was also discussed with Major Jack Beaman, IHPR, who advised that

-~ 177 -
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such activity by thé present Department of Public Safety maintenance fac-
ilities is in conflict with the priorities of the department and is not a part

of the Iowa Code and, f{herefore, is not included in the budget.

Most electronics maintenance is performed upon detection of a malfunction
of the equipment and/or an obsejpved degradation in system performance.

However, such incidents are reduced through the use of preventive maintenance.

Preventive maintenance performed on a regular (six monfh) basis is shown to
be cost effective and provides a more reliable system. For example, an
-average annual majntenance contract on mobile radio equipment iS‘épproxi-
mately $84.00 per mobile, This includes time and materials’ and under a
service contract of this type all the communication equipment im a system

is checked, adjusted, and/or repaired each six months to assure that: its
performance is in accordance with the manufacturer's specifications. If

a unit fails at any time during the period of the contract, it is repaired
and placed back in service immediately or within the time specified. Some
service contracts specify a two hour response time beginning with the failure
report to the maintenance company. Thus, the user agency is assured his
communications system will be fully functioning almost 100% of the time.
Purthermore, the operating agency ‘can predictthe communications maintenance

cost per year. Thefeby allowing a budget for this service.

If the electronic maintenance is established for a communications system
on an "as needed" (time plus materials) basis, where a service company responds
only when a failure occurs, the operating agency cannot be assured of the
time in which 2 repair will be made, This results fromfthe fact that the
service companies will handle equipment failures on their service contracts
as first priority. Discussions with 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) with an average of between five (5)
and six (6). Labor costs vary from $12 %o $20 per hour (depending on loca=—
tion in the state) with additional mileage and time charges if a repair
vehicle must travel to a specified location. A minimum time charge is usu-—

ally specified, Thus, depending on the situation, the annual time and

MI M MR T TY MM L i‘ll[ M 20 T A& T T2 iﬂll‘l'F:Z! i |
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material costs can easily approach or exceed the service contract costs with—

out assurance of expeditious maintenance. Additionally, as a unit ages, the
average failure rate per unit will increase. Therefore, it is more diffi-

cult to budget for annual maintenance costs under these conditions,

Electronic maintenance for law enforcement and other public safety com=
munications equipment throughout the State is usually performed‘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 belows

\

5.1 COMMUNICATIONS SYSTEM MAINTENANCE CONTRACT

Any contract written by a local governmént for the maintenance of a

commmnications system, should include the following conditiomns;

1. The contractor and/or his maintenance personnel mist each
possess an FCC First or Second Class Radio Telephone License,

2, A provision for immediate repair of base station
equipment and a maximum repair time,éf 24 hours on other equip=-
ment , '

3. Periodic maintenance tests as zpecified in Section 5.3. These
mist &t least comply’with annual maintenance tests required byq
the FCC, |

4. Statement of charges on an hourly or monthly basis and a list of
the equipment to be maintained and tested; !

5. A statement that all equipment will be maintained in an operational'
cordition which is in compliance with the manufacturer's specifi-
cations,yl '

6. A requirement for a specified amount of liability insurance if

considered necessary by legal counsél,

=~ 179 =
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3.
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A requirement for bonding for damages if conamidered necessary

by legal counsel,

Requirements for test equipment calibfation ag gpecified in

Section 5.6,

Repaire performed sust be substantiated by a frouble report received

from the Comm Center Director.

52 MAINTENANCE PERIOD AND RECORDS

The recommended maintenance schedule periods that should be observed for

the several types of equipment are ag follows:

Base or remote base station equipment - every six (6)

Mobile equipment - every six (6) months in the wehicle and full
bench test whenever the unit is‘transferred from one vehicle

to another or maintained for other reasons,

Portable equipment - every six (6) months,

Base or remote base station emergency power generator operation

at full lead ~ 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. sommunications equipment trouhle
report form with whioch am officer or dispatcher details a problem to initiate

remedial action.
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5.3 HAINTENANCE 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.
b.
C.
d..

€.

£,
g'

i,

Power output *

Standing wave ratio

Output frequency *

Tuning adjustment of the several tuned circuits

Deviation due to standard audio frequency (e.g. 1000 Hz) at
fixed amplitude. ‘ ’

Peak deviation due to voice modulation (+ 5 kHz peak) *
Deviation due to CTCS tone modulation (if used) *

Spurious frequencies only when trouble is reported which indi-

cates the necessity of these tests,

2. Receiver (s)

a.
b,
Ce
d.
e,
f.
g
h.

Sensitivity - SINAD/12 dB

Squelch sensitivity

I.F. passband selectivity and alignment

Tuning adjustment of the several tuned circuits

Audio output with standard resistive load

Frequency of operation

CTCS operation (if used)

Spurious frequencies only when trouble is reported which

indicates the necessity of these tests,

3. Duplexers and Filters

=39

ba

Signal rejection dvring simultaneous transmission or
reception (part of system operational tests)

Tuning *¥

E-miciias]

¥

*¥

¥ lMeasurements
to the final
89.115.

Not required
gsertion loss

required at least annually on all transmitters with a power input

amplifier greater than 3 watts. "FCC Rules and Regulations, Part

unless spurious or intermodulation products are reported or ine
is large. )
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¢c. Insertion loss

d. Connectors,

4+ Control Circuits
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.

54 MAINTENANCE - SPECIAL

Inspection and maintenance of the 'following items are not usually covered

by the preventive maintenance contract.

1s Emergency Generator
Checking the operation of this unit once a week is ndrmally an
agency responsibility.
a. Starting
- b.  Dutput voltage
¢+ Output power
c. ' Frequency of output voltage B

2. Visuval Inspection of Antennas, Towers and Transmiséion Lines
A separate contract is usually issued to a tower company for
this inspection which should be accompiished annually. If the
tower has lights, it is the duty-operator's respomsibility as per
FCC Rules and Regunlations, to determine that the lights have

been turned on. Immediate replacement of burned out tower lights

must be provided by the agency.

B
=

e e B T B B R T e | g T

Such an inspection contract should include:
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Visual inspection .of antenna (with field glasses for

broken or misshapen elements, vertical aiignment, etc. )
Visual inspecfion of antenna (close inspection, climb tower,
etc. performed if system performance is poor and all othér
equipment performance has been thoroughly checked).

Visual inspection of general condition of tower; guys and

‘anchors, and tower section holds and fasteners.

Visual inspection of transmission lines (s), jackets, clamps,

and connectors.

5.5 MAINTENANCE EQUIPMENT

1.

2.

Test Equipment Required:

b,

G

RF wattmeter, forward and reflected power

Deviation meter

Frequency meter or counter

™ signal generator with individually settable frequency
digits and a variable attenuator adjustable down to 0.1
microvolts

High--impedance voltmeter

Multimeter

R. F. volimeter

Bench power supplies (must be a type which is approved by

the radioc equipment manufacturer),

Other Maintenance Tools:

=1

b.

Ce

d.

Electronic technical hand tools
Solder sucker
30 watt (maximum) solder iron with small replaceable tips

5 minute Bpoxy.
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5.6 EQUIPMENT REPAIR (DOWNTIME)

Maintenance contracte should specify 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 meintain 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 specify that the test equipment used by
the contractor must be calibrated and checked against an iqdependently

calibrated standard at least cnce a year. An exception is that the fre-
guency standard or calibration of the frequency measuring instrument must

be calibrated against WWV at least every six (6) months.
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6.0 COMMUNICATIONS OPERATING PROCEDURES
This section is responsive to Task 19 of the Scope of Works,

The operation of a Public Safety Communications System requires that the Comm
Center dispatchers maintain system discipline by following specified function

al operational procedures, A list of recommended procedures is given

below, This list should not 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):
ae Observe all applicable FGC Rules and Regulations, Parts 89.151=~
89,179 and 89,303~ 89.305 |
b. Use standard signals (as specified by the agency)
1o APCO 10-signals (latest version)
2. Phonetic alphabet (Reference 18)
3. Special codes (coordinate state-wide usage via APCO.or Advisory
Committee)
4. Time of day state—wide (Reference 18)
5. Standardized law enforcement abbreviations (Reference 18)
ce Use standard terminology and phrasing., (Reference 18)
de Give information in a standard or specified format, e.g. descrip-
tion of person (Reference 18) or vehicle (CYMBAL), (Color, year,
make, body, and license).
At a base station, use the proper:and correct voice communication
technigues for that location, (Reference 18, Section A 3;O)J
£ In‘a mobile unit use the proper and correct voice communications
techniques for that situation (Reference 19, Section B 3.0)
g¢ In relaying a message, repeat wording exactly as received
h, Use sbeech scramblers on a non;routine basis and only when security
is required on a short term basis
i, Answer all calls within 15 seconds
je < Speak clearly and distinctly and do not slur words
ke Record actions and time stamp data card
Keep an up~to-date record of the status and locatlon of +the several

offlcers us1nﬂ mobile vehicle or por%able units and Tollow up 1nqu1ry

1.

~in reasonable time on out-of-service vehicles especially in com-
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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 occupancy time

as indicated by the console counters,

Radio Voice Circuits (Specific Channels) .

a. Operational Channel - 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 operationss;
bage~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 Channel is automatically sensed

irrespective of which of the other three (3) channels is selected).

The use of all “10-signals" and other operational codes is permitted on

this channel,
b. Information Channel =~ F-2

The radio frequency and the- sub~audible tone code (CTCS) used for this

channel varies from region to region (See Volume I Section 1.3 and Table
2-1), |

Under normal or ordinary conditions this channel will be used within a
given region for communications from base~to~mobile and mobile-~to=base
rélated to: ' |
1.  Vehicle registration
2. Vehicle license plate checks
3. Stolen vehicles
4. Wanted persons
5e Warfants ;
- 6. Any request which requires bbtaining information from a micro-
£ilm or computer based data mystem.
7. Stolen property (serial numbered)
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Digital data transmissions will use this channel when countj or non-
UHF cities eniploy such data systems. Data and voice may be interspersed

with the usual care at point of dispatch.

In the mobile, this channel will be selected only when a call is trans-

mitted or when a call is expected.

One way selective calling of special squad niembers via tone or voice mes-

Bages will use this channel.

The use of all "10-signals" and other operational codes is recommended
for this channel, k

%

c. Wide~Area Channel - F-3

The radio frequency and sub-andible 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 chaunel 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—fo-mobile (eithér 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 shdrt—‘
range mobile-to«mobile communications (See Operational Channel) because

of the large number of mobiles potentially'requiring’service within a
region In the mobile the Wide-Area Channel will be selectedréﬁly when

a call is transmitted or when a call is expected.

Communications on this channel will primarily involve non-emergency
coordination of activities between agency or cooperatihg agency mobiles.
It is recommended. that cooperative rules and procedures be established
for state-wide wuse by Communications‘AdvisBry Committee action CQmpatiblé

with IHPR and local agency uSagé.

d: *Iowa Tactical Channel ~ F—4»(ﬁationa1 Matual Aid Frequency 155.475
MHz, no sub-audible tone code, CTCS).
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The use of this channel must be carefully regulated by Advisory CGom=-
mittee action with Public Safety approval and limited to communications

as follows:

The state-wide common emergency frequency shall be used primarily
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 circumstances resulting from natural disaster,
accident, c¢ivil disorder, national émergency, or criminal activity
which requires coordination and cooperation belween various police
agencies to protect lives or property. Routine inter-agency exchanges
of information and communications regarding activity where life or pro-
perty are not immediately endangered are not emergency commuications
for purposes of this rule, The common emergency channel may be used

on a 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 cher‘communication medium is readily
available. This secondary use shall not cause harmful interference to

the primary use of the channel. .

It is recommended that the use of "10 signalsg! on this channel be limited
to 10-4, 10-30, 10433, and 10~78 (with appropriate code modifier or

verbal description.),

3. Telephone Circuits
a. JMnswer all emergency request calls within 15 seconds (before the
third ring)
b. Speak clearly and distinetly and do not slur words.
c. Request the data needed to respond Yo the indicated- type-of Emergency. -
d. Enter data on a standard form provided.
e, Time stamp data card when request information has been completed.
f. Transfer data card to radio console if separate from telephone console,
e
h.
log the number of emergency féquests received and the number requiring

more than 15 seconds response time,

-~ 188 ~




4.

5.

Teleprinter Circuit

The Gomm Center teleprinter(s) may be connected to one or more law enfoyce~
ment commnication or computer networks, i.e., TRACIS, LETS, LENCIR,

NCIC, etc. When-operating the iteleprinter in one of these networks:

a. Use the address procedure required.

b. Wait for the correspondent or the system computer to answer.

¢. Use the message format required for thai 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 circuit while obtaining

information from another source,

Physical Operations

a. Do not leave the Comm Center unattended.

b. Do not allow entry to unauthorized individuals.

c. Require idenfication of all individuals requesting entry to the
Comm Center.

de Transfer incoming or oulgoing data recorded on paper (teleprinter,
reports, etc.) through a "report slot'" {to personnel not aﬁthorized

to enter the Comm Center.
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7.0 SYSTEM MANAGEMENT

This section is responsive to the general requirement as stated in Section 2.2.8.
'It is intended that the provisions of this section indicate the manner in which
the communications system management should be organized, policies which should
be developed and the personnel selection guidelines , personnel job descrip-

tions and job specifications and training guidelines which are necessaryito

establish consistent personnel management procedures.

Reference information was gathered at the program outset, congisting of Iowa

merit job descriptions of the various departments' communications personnel.

These did not provide a consistent treatment or the specific job descrip-

"tions for Comm Center personnel at the local level. A consistent treat-

ment of job specifications, descriptions, and personnel selection guide-

lines was needed based upon a professional development by consultants ex—
perienced in this work.

Accordingly, Spectra Associates approached Batten, Batten, Hudson and Swab
of Des Moines, who are ihternationally recognized for their management
bonsultation, personnel selection, and personnel motivation training. It

wag quickly recognized that a team effort was desirable in developing the

required material. A subcontraect was issued to BBH and S to achieve this

end.

Results of this effort in the following paragraphs provide management,
training, and personnel selection guidelines beyond anything known +to

exist in law enforcement Communicaticns Center management. It is believed

their usage will promote an extensive increase in the efficiency and quality

of performance in Comm Center operation consistent with the upgrade in

system hardware operations,
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T.1 COMM CENTER GOVERNING BOARD

13

Management of a county-wide or a multi-county law enforcement Comm Center

ig important to ensure that center operations policies are established and

e .
i 3 T St s e
e et T R e e e

that operations are conducted in a professionally competent manner, con=-
sistent with recognized standards and in keéeping 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 operatione The Board is responsible to‘all law
enforcement and public safefy using agencies, These agencies vest their res-
ponsibility to this Board for communication of complaint responsé and dispatch
control to their officers, Tevelopment of this Governing Boar@ is consistent

with and conforms to Iowa Code, Chapter 28E and specifically??8E.4, 28E,5 and 28E.6.

It is recommended that:

1. A Communications (overning Board of approximately eéleven (11)
‘ _ mem’bers should be established as soon as it is determined that
‘ this plan will be implemented. The agreement of'organiza%ion
shall be drawn to include specifications as indicated in Iowa
Code 28E.5,

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

(See the suggested agenuy representation lists). Each represented
agency shall take approval action and authorize theér participation
in accordance with Iowa Code 28E 4. 9

3. An agency representative member should be appointedkby the agency
management on the basis of his knowledge and experience in law
enforcement communications and may be an individual n&ﬁ repsongi-
ble for the present agency communications supervision and opera—‘

tions functions. .



Suitable representation would be gained for each county or region board when
each of the following agencies or groups of agencies appointed\a representative:
\'\ .
County Sheriff _ \\0 V)\Q'{V\
County Seat and Major Community Police Departments L\

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 activitys:

1. Determine the facility in which the Comm Center will locate
to provide adecquate space, working conditions and plysical
security,
2. Determine the degree of parficipation desired by all cooperat=-
ing agencies,
3. Prepare or contract preparation of the specific requirements
for the county-wide commmicatlons system:
a) Radio base station elements,
b) Telepnone, both emergency request, inter-agency (outgoing/
incoming) and administration,
¢c) Mobile and portable radio units,
d) Data system (TRACIS, LETS, county information system,etc.),
4. Select either a suitable antenna tower site or determine the suit-
ability of the present tower and site,
5 a) Prepare the system implementation grant for the county law
enforcement communications system,
b) Provide purchasing policies and oversee procurement for the
 communications system after approval has been granted by
funding authorities,
6. a) Provide the impetus for preparation of applications for the
official APCO frequency coordination and FCC license changes,
b) Provide assurance that FCC license renewals are current for
each associated facility, k
Te Develop policies for center operations, funding and maintenance

cost proration to the user agenciesy.
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8.

9.

10,

11.

12,

13.

14,

Use pguidelines for selection, conduct inferviews, evaluate and"

employ a Communications Center Direcfor. ’ ’

Develop polibies for dispatch procedures; records develop-

ment/usage: |

a) Message priorifies, all agencies,

b) Network discipline,

c) Use of procedural codes,

d) Message sécurity devices,

¢) Log keeping

f) Record retention,

g) HReports to individual agencies,

h) Evaluation of emergency response time, dispatch action
response time and other performance evaluation,

Utilize dispatcher job descriptions, selection and evaluation

guidelines and assure the Comm Center Director is following

those in developing and maintaining a capable dispatcher staff.

This volume contains a set of recoﬁmended guidelines for these,

Develop a policy for training of all dispatchers and officers

in the dispatch procedures and network discipline.  Volume II

hag in it a list of training gdidelines.

Develop system maintenance policies and.berformance evaluation

for assuring equipment reliability. This can be via in-house

maintenance or contract maintenance technicians,

Maintain a planning function for development of the county system

implementation at a functional level which meets the growing

requirements of the communities and agencies served by the center,

Maintain a working relationship to the state Communications Law

Enforcement Advisory Committee,

The Gover§ing Board of each Comm Center must hire a director for their
centegg iob gpecifications and descriptions for the diréotor position

) and that of center personnel are provided in Section 7.3 of this report.
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7.2 COMMUNICATIONS CENTER .ORGANIZATION

The”proposed organization for Comm Center operations utilizes a Gd#érning
Board, a Comm Center director, shift communications supervisors, and dis-
pa%chers/operators to provide user agency control. The relationship of these
organizations and individuals is shown in Pigure 7-l. The size of the center
and the geographical area involved, along with the total responsibility, will
determine the need for and practicality of having three or more organizational

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 communications dperators should have immediate access to a uniformed
law officer with adequateiauthorityfin those emergency situations when there
is a need for aid and assistance. Some law enforcement departments may not
consider it necessary to have a uniformed shift sergeant at the Communica-

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
shifi changes should avoid peak traffic load periods. Consequenily, a much
smoother carry-over and exchange of information can be made between deparit-

ing and entering personnel.

Center operations may be established on eithef a rotating shift or permanent
ghift basis.  Some law enforcement organizations now prefer the permanent or

fixed-shift system because of the reduction in physical and emotional frustra-

~ 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 conform with the ensuing working schedule.
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Figure T-1 COMMUNICATIONS SYSTEM ORGANIZATIONAL CHART
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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 appropriéte documentation. Operating manuals, organization charts,
job descriptions and other related management and supervisory aids and tools
should also be available at all Comm Centers for reference of supervisors

and personnel.

7.3 PERSONNEL JOB SFECIFICATIONS, DESCRIPTION AND SELECTION

The need for highly capable and experienced dommunications 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 lackingexperience in police work or relat
law enforcement, aé compared with the person with law enforcement experience

having on]y mediocre experience and capability as a communications operator.

The future professionalism and high standaras‘of excellence and effective-
nesg 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 abhighly capable person who possesses excellent
physical, emotional and mental health. Effective function requires a high
level of stability in all three areas and performance as a communications
operator is largely determined on that basis. The operator who loses control
of his emotions while on the air iﬁmediately 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
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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 concerning each persoé's job,

its requirements, peculiarities and challenges.

AAdefinite need exists for more inténsivg and thorough training of Comm
Center personnel, particularly operators: Many operators presently receive
%irtually 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 Departmént 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 consideration.
When implemented, this program will consititute a significant and needed
step forward. A state-wide training program available to local GComn Center

communications personnel is planned for the coming fiscal year. The employ-

ment of communications operators should be contingent upon their ability to
successfully 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 OPERATIONS ~ GENERAL

L Staffing Goal

it Staffing of the Comm Center should be carried out with vision and objectivity.

It should be a planned process involving present needs and objectives as well

! as long-range mission and goals.

A Gomm Center may be equipped with the very latest and most sophisticated
communications hardware and electronicsy; but if the quality and professiénal
' ; . .capability of the personnel who operate the equipment\is sub-standard, the

entire Comm Center operation will be sub-standard.

The staffing policy of the Comm Center CGoverning Board should be the reorﬁiﬁ—

ment and selection of highly qualified and capable professional communications
personnel. Each Comm Center Director shoﬁid be carefully selected. The effecw:
tiveness of the total operation for which he is responsible will‘largeiy depend

upon the personnel selected for the organization. He should, therefare, play‘an'

important role in the total recruitment and selection function of operators.
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Recruiting and Selection Guidedines

The Comm Center personnel recruiting objective should be t¢ 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 preliminary 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

ig 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 shodld be willing
to undergo a comprehensive physical examinaticn 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 interview is conducted by only

one person.

An objective and meaningful interview and evaluation should encompass such

things as: (Descriptives may be checked accordingly)

A. AEEearanoe

1. Immaculate 5. Unshaven
2. Neat 6. Slovenly
3. Disheveled 7. Other (Specify)

4. Unclean

B. Intelligibility -«

Diction

1. Defects or distraction in wveice
2+ - Chooses words precigely
3. Pronounces words correctly

4. Slurs speech

5+ - Speaks clearly
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D.

Attitude (note as applicable)

6. Lizps or stammers
7. Hard to understand
8, Other (specify)

Fluency

9. Vocabulary adequate

10. Sentence structure clear

11. Uses words correctly

12, Questionable use of slang or colloguialisms
13, Pronounces words correctly

l4. Pronounces 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)

1. Enthusiastic 6. Argumentative
2. Friendly 7. Confidént

3. Quiet . 8. Confused .

4. Talkative . : 9. Other (specify)

5. Discourteous

Stability (yes or no as applicable)

l. Gets upset easily
2. Seems highly nervous
3. lLooses self-control readily

4. Appears self-possessed

,¢5T'JReaots strongly when disagreed with
6. Relaxed
T. Tense

A

" Perception and Vitality (yes br no as.applicable)

l. Slow to understand questions
2. Lets his/her attention wander
3. Is objective

4. Displays sound judgémént.‘
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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 pictﬁre. He must be able to effectively lead and direct others as

together they supply their operational pertion of the total picture.

When a candidate being considered for the position of Center Director comes
frbm within the area being served by the Comm Center, the selection pro- -
cess may be facilitated somewhat, in that the candidate s personal history
and past pefformance record is better known. However, he must be able to
meet and comply with all of fhg 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 unknown and should, there-—
fore, be screened thoroughly concerning personal and professional background,
experienpe, training and performance. The Comm Center Director Position

Specification follows this material.

B, POSITION SPECIFICATION

Position Title: Communications Genter Director

Reports To: Governing Board

General Function: The Communications Center Director develops and implements
plang, directs and coordinates Communi;ationstcénter operations, and performs
related functions involving administra%ive, technical and intexr-agency re-
lationships. He carries out operational policy as established by the Governing

Board.

Responsibilities:
The Communications Center Director is responsible for:
.(l) Effective direction and supervision of the Comm Center operations involving

all assigned human and technical resources.

(2) Bffective integration of all resources and capabilities with those of
nther agéncies and cooperation with such agencies to create a greater

degree of excellence in overall law enforcement and public safe%&i\\“*“*-~\\

- 200 -




5. Slow to respond to questions
6. Appears alert and energetic

F. Motivation and Interest (yes or no as applicable)
1. Expresses a positive vocational commitment in radio, telephone and

data communications

2. Reasons for desiring this {iype of vication are sound

3« Bxpresses desire for a career that is consistent with 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 significént,

An appraisal of the candidate should be based upon a very thorough evaluation

of each of the foregoing criteria weighed on the basis of dne of the followings:

1., Excellent 4. Below average
2. Above average » 5.  Unacceptable
3. Average

If the final appraisal score averages "unacceptable" or "below average", the

reasons for thisevaluation should be listed in sufficient detail 4o become

a justifiable matter of record.

7.3.2 CENTER DIRECTOR

A, SELECTION
In building an organization it is generally more advantageous to select from-

within that organization when filling vacancies. If after all available
. personnel are considered carefully and their qualifica&ions evaluated as
f abjectively as possible) it is decided that no one qu@%é\meets the require. T
1manﬁs, a person to fill the position must be acquiredffroﬁ outside the organi-
‘Zaiion. ‘ ) 'f‘ ' '
i

B i et g i 1

~The Center Director must be a wellw-qualified person #n several ways. Although

having perhaps progressed along the operations route as .a technician, 6perator,  3

)
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(3) Dynamic growth, development and functioning of an efficient Center

(4)

(5)

operation in accordance with sound management and human relations prin~
ciples.

Operational excellence in complying with and carrying out organizational
policy and requirements as established by the Governing Board.
Administrative excellence in developing and implementing center operating

policy, procedures and requirements and requiring compliance therewith.

Background:

The Communications Center Director:

(1)
(2)
(3)

(4)

(5)

6)

Must have had exbtensive experience in law enforcement and public safety
operations.
Should have a comprehensive background of operational experieﬁce and

knowledge in law enforcement and public safety communications.

- Must have E}actioal knowledge, experience and capability involving the

supervision of people.

Should be a graduate of an accredited high school and have two (2) years
of technical schooling in electronics and communications technology, or
possess the equivalent of such background.

Should have a sound professional background consisting of at least three
(3) years experience as a radio operator, preferably in law enforce-—
ment communication.

Should have a Second Class or higher FCC radio telephone license and a

current, valid drivers! license.

Personal Qualifications:

(1)

(2)

( :5)_

(4)

Good health, physical condition and emotional stability. No un-
corrected hearing or eyesight impairments,

General maiurity to the degree that sound judgment concerning personal
organization, management of finances, and family and community relations
is exercised. ’

(ool paewonal v by and clonanlinong habito, neat appearing, personable
and posneguing significant leadership qualities.

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)  Must be able to sustain and successfully pass a comprehensive and ther—

.‘ ough personal background investigation.

Salary Information: (As appropriate in the establishment of fair and equit-

able employment practices for this ievel of responsibility and compétence.)

G. POSITION DESCRIPTION

Position 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 Comm Center
Director pérforms under the direction of the Governing Board_of the area

in which the Gomm Center cperates.

Principle Duties and Responsibilities

+ Insures that the established policy cf the Governing Board concerning thé
Comm Center is professionally and effectively carried out throigh skill-
‘ ful human and technical resources management.
. Cooperates with the Governing Board and the Purchasing Director in acquiring
‘new eguipment and services.
o Administers the expenditure of funds allocated through budgeting provisions.
« Develops operational status reports for the Governing Board and interacts

with~agencies served by the Comm Center,

. BEstablishes emergency and disaster mode communications procedure for:effeétivekykk

utilizing human and technical equipment resources.
. Prepares specifications and assists with the planning for purchase of new

equipment and the development of new center capabilities.

. . Integrates his Center's resource capability with the Civil Defense Communi-
cations Plan for the area in which his Center operates. .

. Develops and utilizes meaningful procedures for testing the performance of

radio equipment, k : @ B
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. Responsible for the effective selection of Comm Center personnel

« Responsible for the effective direction, supervision and general guidance

~ of Comm 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
electronic equipment and for maintaining an accurate equipment inventory.

. Responsible for maintaining required Federal Communications Commission fre
quency measurements and related recerds, license renewals and other relate-
F. C. €. records.

. Résponéible for promoting a positive cooperative rela%ionship between cente
personnel and the agency command and officer personnel served by the center.

. Responsible for providing training and periodic instruction to agency per—
sonnel for the purpose of enhancing the effective communications beiween

the Center and cooperating agencies.

Education, Experienoé and Professional Requirements

Minimum: - Graduation from an accredited high school or general education

development curriculum and two (2) years of technical schooling in electronics

and communiocations technology.

Minimum: 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. He may be a uniformed officer.

Knowledge, Ability and Skill

«  Must have a thorough knowledge of Federal Communications Commisgion Rules

and Regulations and two-way communications equipment operation and main-
tenance,

. Ability to effectively plan, direct and coordinate all of the administrativ
and technical functions of the Comm Center.
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+ Ability to effectively and meaningfully express g@eas, plans; policies,
and procedures both orally and in writing. '

. Ability to skillfully operate and utilize elfééiﬁfii;)nic equipment.

. Ability to deal tactfully, courteously and ltillfully with the human rela-
tions and other problems which arise involving center personnel, agency law
enforcement personnel and their commanders, and the general public in a

knowledgeable and effective manner.

“Results KExpected

Effective administration of the total Comm Center operation so that it will
provide accurate, timely,efficient and professional law enforcement and public

gsafety communications and inter-service cooperation at all times,"

The Comm Center Director should feel concern and responsibility for the con—
tinuing effectiveness of his Center personnel by insuring their continuing
training and progress through appropriate aids and assistance ﬁoth internal
and external. He must also remain cognizant of the on-going need for his

own personal growth and development.

In addition +to the necessary technical and job-related communications know=
lege, information, and awareness improvement continually required of him, the
Center Director should annually attend developmental programs involving

personal and human relatidnships development and personnel management.-

7.3+3 COMMUNICATIONS SUPERVISOR
A. SBLECTION

The Communications Superviesor should be a well qualified person technically
from the standpoint of communications equipment operations and maintenance and
he must also be able to work with and superVise others effectively. His ability
to provide the quality leadership and the stabilizing force needed to unify his
people will largely determine how well his wark group consistently contri-
butes to the total-Comm‘Cenfer effort. :
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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 position of greater responsibility, the espirit-
de—corps of the organization is thereby enhanced. Personnel are made aware
of the fact that the opportunity for persdnal growth and advancement does
exist within the organization and their turn coﬁld‘come, should they be

interested in additional advancement and responsibiiity.

The person filling this position should be able to work well with persons
under his supervision and he must also be able to work well with his superior.
Regardless of whether the supervisor is in uniform or a ?ivilian, it is
extremely important that effective and meaningful working relationships be
established within the Comm Center. 1In the larger mmnicipalities this posi-
tion of Commnications 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

Posgition Title: Communications Supervisor
Reports To: Commmication Center Director
General Funoctions The Communications Supervisor directs and coordinates

the Comm. Center shift operations providing technical assistance and general
supervision in#olving the effective functioning and maintenance of an estab-
lished Comm Center engaged in transmitting and receiving of public safety

and law enforcement nessages by means of radio-}elephone, telephone and Tele-
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 personnel: in a manner which will effectively con-
tribute to optimum utilization of all available human and technical

resources.,
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(3)

(4)

Insuring the effective cooperation of the Centeris resources with those of

other agencies and application of all Center capebilities in a way
which will enhance law enforcement and public safety excellence.
General operating efficiency 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 relatioﬁs principles.

Background: . ‘

The Communications Supervisor:

(1)

(2)

~~
o
"’

(4)

(5)

Must have had extensive experience in law enforcement or public safety
operations. To have had experience in both areas would be a distinct
advantage ,

Should have a comprehensive background of operational experience and

a working knowledge of law enforcement or public safety communications,
preferably both,

Must have practical knowledge, experience and capability involving the

o

on-line supervision of people,

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, ’

Should have a Second Class or higher radio-telephone license as issued

by the Federal Communications Commission.

: Personal Quallflcatlons-

(1)
(2)

(3)

()

Good health, physical condition and cmotlonal gtability. No unoorrootodb
hearing or eyesight 1mpa1rment,

General maturity to the degree that sound judgmént concerning per-

sonal organization, management.of finances. and family and community
relations is-exercised,

Good. personal living and cleanliness habits, neat appearingp personable
and possessing significant leadershlp qualities, .

Above average command of +the English language from the standp01nt of

self-expression, good handwriting, spelling, speaking voice and dlutloan
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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.

Salary Intormation: (As appropriate in the establishment of fair and equit-

able employment practices for this level of responsibility and competence

C. POSITION DESCRIPTION

Pogition Summary

The Communications Supervisor directs and coordinates the Comm Center shift

operations providing technical assistance

and general supervision involving

the effective functioning and maintenance of an established Comm Center

engaged in the transmitting and receiving of public safety and law enforce~

ment messages by means of radio-telephone, telephone and Teletype. The

Communications Supervisor performs under the general direction of the Comm
Center Director.

Principle Duties and Rhesponsibilities

Plans and schedules the shift work of the communications operators so

that it will effectively achieve the established objectives and purpose of
the Communicafions Center,

Supervises assigned personnel in a manner which will effectively contri-
bute to optimum utilization of all available technical and human resources.
Provideg guidance and coﬁnsel to personnel in interpreting commmications
policy, procedures, codes and standards.

Provides assistance in conducting the personnel selection and placement
process for the center.

Assists with the personnel training and development process as appro-
priate and evaluates employee performance at periodic intervals.
Participates in staff conferences, seminars and training sessions.,

Maintains personnel work records, requisitions parts and supplies, and con-

trols unit expenditures.

Responsible for maintaining an operations record system including the center

log for message and incident recording.

Responsible for general care and maintenance of Gomm Center area,
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« Responsible for maintaining statistics concerning center operations and
periodically summarizing the information into reports for the Center Director.
+ Responsible for the general maintenance and repair of Comm Cenfer trange—

mitting and receiving equipment.

Education, Experience and Professional Requirements'

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; or 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.

« Must have a thorough working knowledge of. two-way radio communioation;
operations and. procedures.

. Must possess exiensive knowledge ‘of communications equipment and techni- ’
cal maintenance techniques and procedures. .

« Ability %o effectiveiy plan, direct and coordinate the requiredﬂad—“
ministrative and technical functions occurring on any shift of the
Comm. Center operations.

«  Ability to effectively and meaningfully express thoughts, policies,
and procedures, both orally and in writing.

. Ability fto function ratlonally and unemotionally when confronted with
emergency situations. -

o Ability to skillfully operate andutilize electronic equlpment.

+ Ability to deal skillfully, courteously and tactfully with the human
relations'sitﬁations and other problems-which arise invo%ving center
personnel, agency law enforcement and public safety peribnnel and their
commanders, and the genéral public in a knowledgeable and effeotive

/’,
manner. %
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Results Expected 4

» EBffective supervision of Comm Center shift personnel so that they will
provide accurate, timely, efficient and professional law enforcement
and public safety commmications and inter-service cooperation on the

shift operation for which responsible.

In order to provide continuity'in‘maintaining the desired standards of quality,
effectiveness and professionalism established by the Governing Boards, the
supervisor should successfully complete an equivalent of the Civilian Radio

Operators School conducted by the Iowa Law Enforcement Academy as approved
by the Iowa Departmént of Public Safety.

The Comm 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 Commﬁnications Operator shouid be thoroughly screened and carefully
selected person highly skilled in his profession.His superilor 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 communications in a pro-
fessional manner resilting in the utmost assistance to law enforcement and
public safety agencies and personnel. His effectivenss will be in direcﬁ

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 disaster; when traffic multiplies due

to additional personnel and 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.

5iv,_ The person selected to fill this position must be a calm, courteous and alert

3 ;3 professional who knows the capabilities and limitations of {the communications
v L system that he is authorized to operate. He must be familiar with the admiri~

‘ istrative organization, its resources and equipment, and assigned duties

3 1 both regular and emergency. He must be knowledgeable with regard to law

i enforcement practices and 6rganization and communications capabilities of

1 1 cooperating agencies., He must also be able fto determine which Federal Communi-
o cations Commission Rules and Regulations are applicable. The Communications

. Operator Position Specification follows this material.

BTG

B. POSITION SPECIFICATION

L e b

3 Position Title: Communications Operator*

i Reports To: Communications Supervisor

‘? General Function: The Communications Operator transmits and receives
;i public safety and law ‘enforcement messages and monitors commmications

%g o between safety and lay enforcement agencies and mobile units. Performs

3 related duties and functions as appropriate.,

.

? | Résbonsibilities:

E - The Communications Operator is responsible for:

%t ! (1) Receiving and transmitting messages between the Comm Center and other
b/ b state, county, and municipal public safety and law enforcement authorif
;g:;%- ties or operations,

;§ 1i (2); Monitoring public safety and law enforcement communications and relay-—

! ing messages to other centers or mobile units as appropriate.

252
B

S o L A

s =T

*The position of Communications Operator should be separated into three (3)
separated and distinct levels (e.g. Comm Operator A, B, and C) according
' B to experience and training, etc.

v

Cami 05
o

G ey
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(3) Effectively responding to the need for accurate information and
reporting in emergency situations and coordinating available human

resource ‘effort and technical equipment as appropriate.

4 (4) Obtaining confidential criminal and public safety information and

+%¥ recordsﬁfrom the state and national crime information system sources
. for appropriate dissemination and enters information into the system
%£3. ' y‘ ‘ as necessary.

‘%‘ (5) Compiling public safety and law enforcement information and reports for

future reference and dissemination.

s

SR

- ; Backgrounds
) _° ’ The Communications Operator:
(1) Need not have had extensivé experience in both law enforcement and
. 7 , 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-way radio communications pro-
i cedure and equipment, preferably in connection with either law enforce-
$>  ;. meat or public safety operations.
& (3) Must have a working knowledge of basic office procedure, including
filing systems, records keeping and control.
41"‘ (4) Should be a graduate of an accredited high school or general educa-
4 tional development curriculum, or possess an appropriate combina-
i ' tion of equivalent education and experience.
i > . (5) should have a Third Class or higher radio-~telephone license as issued
M

i’ by the Federal Commwmnications Commission.

Personal Qualifications:

s

(1) Excellent health, physical condition and emotionalrstability. No

L

uncorrected hearing or eyesight impairment. Ability to pass audiogram
» (hearing test). ‘
] (2) General maturity to the degree that sound judgment concerniné personal
;» | , organization, management of finances and family and community relations
% ' | is ekercised.

' } (3) Good personal living and cleanliness habits; personable and possessing

strong leadership gualities.
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(4)' Above average command of the English language, excelléht speaking
voice and diction, legible handwriting, good basic arithmetic and
spelling and ability to accurately type 20 words per minute (minimum)l

(5) Capability for effective thinking and acticg in emergéncy situations
and functioning with speed, accuracy and emotional self-control.

(6) Willingness and ability to work irregular shift assignments under
confining circumstances.

(7) Must be able to sustain and successfully pass a comprehensive and thor-

ough personal background security investigation.

Salary Information: (As appropriate in the establishment of fair and equit-

able employment practices for this level of responsibility and competence.)

C. POSITION DESCRIPTION

Position Summary

The Communications Operator transmits and receives public safety and law
enforcement messages and monitors communications between the Comm Center
and.other local agencies and between other public safe%y and law enforce-
ment agencies and mobile units. The Communications Operator responds to
emergency situations as appropriate and performs related functional require-
ments with accuracy and effectiveness, working under the direction of thg

i

Communications Supervisor.

Principle Duties and Responsibilities

. Receives, transmits and monitors messages from or between the Communications

Center,‘the public and other state, county, and municipal public safety and
law enforcement authqrities through telephone, radio~felephone and Tele~
type comﬁunication ahd dispatches or relays messages to other Comm Centers.

.. Ubtains confidential criminal and public safety information and records
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.
\/‘\ i
I

4 ,.')*
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. Comgﬁles information concerning stolen cars or property, persons wanted
forjcrimes, runaway persons and. similar crime or public safety involve-
menk

. Momltors radio channels at all times for communication 1ndlcat1ng im=
peqdlng danger to law enforcement or other public safety personnel for the

{ others and providing guldance and assistance as appro-
priate. '

. Quﬁries télephone callers to accurately determine the assistance needed,
10Fat10n and kind of accldent or 1n01d9nw and promptly notifies law enforce-
meht officials and dlspatches emergency vehicles as appropriate.

. In#brms the news services of accident information or law enforcement active-
ities which have been cleared for release.

. PJOVldeS current weather information to public safety and 1aw enforcement
personnel and the public.

. Malntaln a typewritten log of all commnications traffic including messages
sent, received, relayed and related incidents or reports.

. Pqepares comprehensive activity reports.

|

Education, Experience and Requirements
i p 1LXD

Miniﬁum' Graduation from an accredited high school or general education
development cuarriculum;or an equivalent combination of education and ex—
perlénoe,substltutlngone (l) year of full-time paid employment as a radio
operator in a city, county, state, commercial or industrial radio facility
for each year of the requlrededucatlonup to and 1nclud1ng a2 maximum of four
(4) yFars.

Speéi@l Requirements: The ability to pass a thorough background secuity

 invesfigation .to include fingerprinting. May include the ability to obtain
A third Class radio—telephone license as issued by the Federal Communica-

tionsiGommissidn within sixty (60) days of employment and to successfully

compete the Civilian Radio Operators School or its equivalent.
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Knowledge, Ability, and Skill

Must have a practical working knowledge of two-=way radio communications
procedure and equipment.

Must have a working knowledge of state and local laws, motor vehicle
regulations, drivers licensing, public safety and crime control procedures.
Must have a practical knowledge of the highway and road system, the geo-
graphical area 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 and records keeping.

Must be able to type accurately at the rate of twenty (20) words per minute
as evidenced by a typing performance test. :

Ablllty to effectively and meaningfully express thoughts orally with an
effective speaking voice, diction, 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 necessary
to handle several messages simultaneously and function with speed, accuraqy
and emotional self-control.

Abi&ity to work irregular shift assignments under confining circumstances,
Ability to deal tactfully, coﬁrteousiy and skillfully with the human
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 effective 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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Te4 TRAINING AND DEVELOFPMENT

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
comminications 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-gualified people be recruited and sslected 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 operators
should be assigned for the necessary period to the Civilian Radio Operators
School conducted by the Iowa Law Enforcement Academy and appfoved by the Iowa

Department of Public Safety for training or its equivalent.

In addition to the technical and professional instruction received in the
clasasroom, each Communications Operator participant should receive instruction)
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 atileast once during his period of indoctrinary
training and at least once annually thereafter., Greater mutual respect

ond understanding will surely result when each can become more aware of the

problems faced by the other.
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Training

The development of professional training courses for Communications Operators

is a relatively new field. It is recognized as a necessary development in
the upgrade of law enforcement communications personnel, Training experience
has been developed for Illinois communicators based on a forty hour course
provided at the Northern Illinois University, DeKalb, Illinois, and apprgved
by the Illinois Local Government Law Enforcement Officers Training Board,
This is reported in the APCO Bulletin of December 1973 (Vol 39, No.12).

Rapid development of the course content will occur in Iowa and elsewhere
ﬁith the opening of the radio operators school, The foliowing outline
is inténded to offer support for the activities of each course and add
certain suggested topics, which will be helpful in operations of this

system when implemented.

The course ghould be a minimum of 40 hours of intensive training. Instruct-
ors should be selected carefully based upon recognized professionallggill
and ability to express their experience, Instructors should meet qualifica-
tions similar to those of a Cémm Center Supervisor outlined previously.

The course should be directed by an individual who has an educational
background, who knows law enforcement communications procedures and who is
sensitive to the needs of law enforcement agéncy CommﬁniCations Operatorse.
The course effectiveness and students learning rate will 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 instructibn 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,mules of conduct and facility familiarization

- Course objectives, training goals, course content and;}nstruotidn‘

i

format

=  Study methodsmand course material introduction
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2. Role and Qualifications of Communications Operator

" = Communications interface between field and command officers
- Regponsibility 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 5hift Command
- Discussion of supervisor's Jjob 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 (eivil and criminal), and procedures
- Relations between agenciws 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 .and relations with the public.

5 Rules and Regulations
~ FCC (Equivalent to 3rd Class Radio Telephone License). Encourage applica-
tion
- Tactical Channel rules for usage.
6. Communications Procedures
~ Message types and terminology
- 10 signal and phonetic alphabet; purpose, need and meanings
- Abbreviations A
~ Dispatching procedures
Emergency Request - Techniques
Telephone techniques
Radio communications:
Field officer aotions (Operations)
Information requests/nesponse
Tactical (Emergency)

Point-to-Point (Intersystem)
‘ - 218 ~



Data Communications:

Computer terminology

TRACIS
NGIO
NLETS
Data fo
Emergency

Disaste

Te Records, L
- Recording
- Filing an
~ Authorize

- Logging o}

rmats
Procedures:

r Mode -~ Civil Defense

ogs and Retention
(Tape) and playback

d retention

d disclosure policies

f radioc operations

~ Traffic records

8. Communicat

ions System

- Base station subsystem

9+ Communications Problems Laboratory

~ Role playing

~ Simulation practice (radio, telephone, data)

~ Composition of messages and use of codes

«~ Action an

-~ Basic control and function of transmitters and

- Trouble

d reaction

detection and reporting

~ Maintenance reports and logs

~ Console functions

- Controls
- Switches

—~ Adjustmen

ts

10, Examination

11. Post exam,

126 Graduatioh

critique

- 219 -

receivers



. . ! . el T ¢ o TR i A Rty e ORI SR T = BT = 4 3 E .

ﬁ” 2 *'qw‘ - ﬁ‘- (‘i“ i - i i‘ iﬁ ﬁ ﬁ i ‘ B B '. | ” r
= ; v n Ty o i

P LR 'j‘lr

8.0 STANDARD PROCUREMENT

Thie section is responsive to Task 14 of the Scope of Work for Phase II

of the Iowa Telecomminications Plan.
8.1 INTRODUCTION

A unified approach to procurement is needed by’each agency in order to imple-
ment the LEA communication system plan on a cost effective basis.
;
Procurement encompasses all factors which must be considered by an agency
in order to effect physical implementation of communication system up-
grade plans. Aé used in this report, the activity of purchasing is restricted

to mean directed buying events necessary to achieve procurement goals.

The establishment of comprehensive procurement policies and detailed pur—~
chasing procedures can 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 system procurement policies will vary between individual communica-
tion systems and precludes absolute uniformity. Proocurement policies and pur~
chasing procedures must be defined by those who are going to use aﬂa enforce
such policies and procedures. The procurement of items such as desks,
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 trapspiréd prior tovthe 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 Plfzmnnilngi| phase, to-avoid program delays. Punding will

rommll-dn oonubvnints on procurement and purchasing; refer to Volume I,

ﬁunbion Pl



e R s e St

This section is organized to discuss general aSpecfs\of procurement end
purchasing (Section 8.2); procurement policies for the local (city, county
or regional) communication system administration (Section 803); and pur-
chasing guidelines for the local communication system (Section 8.4). The
contents of Section 8.3 and 8.4 may be used as a procurement manual by a

local communication system administration.
3.2 CENERAL

Presently, each agency individually performs its own procurement function.

No general bid law or procurement standards are in use. Only state agencies -«
can request the Iowa Géneral Services Department and the Division of CGom-
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 directly, or were written in such a fashion that onlfﬁ
one vendor's hardware would satisfy the specifications, thue pre-
venting other vendors from bidding responsively. ‘

2. No bulk-buying practices were being 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 nany 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 needs

of all agencies within its political/administrative boundaries. These circum=-
stances coupled with the detailed specifications and generic subsystem lists

of equipment provided by this n ) 9110W the development of unified procurement ‘

pollcles that w111 accompllsh.the follow1ng°

el
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‘emanate:

(1)

f’
;\
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(2)

T

Encourage competition between vendbrs

Allow large quantity purchasing practices to be employed for certain
subsystem equipments,

Increased quality as the result of equipment standardization,

Allow award of state-wide annual contracts for commonly used units
and subsystems to reduce costs and the time required to complete
procurement cyclea ,

Approach the most cost effective procurement (i.e. the lowest total

cost including equipment costs, service, life, etc).

It is clear there are two (2) levels from which procurement requests may

State -~ If the State of Towa were to negotiate and issue annual
contract(s) with a manufacturer(s) for commonly used communica=-

tion equipment 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 priceé,.delive?y point

and billing point for specific local communication systems. To

be effective,; such a contract must guarantee some minimum level of

procurement and become subject to open bidding on an annual basis.

his 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, payment and

warranty performance with the wvendor.

Communication System Administration (Local) — Where all communi-
cation system purchasing for agency sub-elements for the local
(eity, county, or region) communication system flows through the

local communication system purchasing agent.
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The benefits which may be achieved by the state-wide plan will be realized as
the plan is implemented, with full benefits being enjoyed only when full im-
plementation is achieved. Prompt implementation will be cosgt eftéctive from
‘ . two points~of-view: | |

(1) Inflatiomary trends increase equipment and labor costs with 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, These administrators,howsver,
have many other activities to perform and may not necessarily have the time to
devote the concentrated attention needed to cause prompt implementation. As
a result,,it appears advisable for local administrators to request assistance

from available resources,
The Area Crime Commission Director can assist in the following 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 request preparation, bidders! conference participation, bid
response evaluation, and preparation of the final purchase order.

(4) To supply or contract for system implementation architecfural services
relative to monitoring contractor progress in construction of base, repeater,

v

- e Ve o o
and Comin Center si

(5) To perform or contract for an independent evaluation of a contractor's in-
stallation and/or eqﬁipment 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 relative to state-wide LEA communications.

The preceding activities represent a significant number of man-hours and would,

‘ if adopted, require some portion of the funds to be used for additional
0 .

J




| |
personnel in the Crime Commission and/or the Division of Communications and/or

the establishment of 6ontracts with competent communicatione system consultants.

8.3 PROCUREMENT POLICIES
8.3.1 SCOFE

Bach local communication system administration (Governing Board) should develop
or adopt generally applicable procurement policies which include guidelines

to be used by the purchasing agent. These policies shall be written in terms
of the nature of equipment and services being purchased. Also, these poli-
cies should provide special guidance in accordance with detailed requirements

established by funding sources (Reference 24 and 25).

Figure 8-~2 presents the primary flow of activities associated with local pro-
curement and purchasing. Bach activity shown is performed during procure—
ment regardless of whether a single item 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 which administra—
tive decisions are made, the local governing organizations are
established, and the boundaries of the local commnication system
L C13%, céun:y, or regicnzal; zre dssermined. Wilth these items accom-

plished, the procurement activities may be started.

™

« Define Specific Requirements = -~ In accordance with the requirements
delineated in the Iowa Telecommunications Plan and modified to reflect
the specific characteristics of the local communications system, It
is necessary to select appropriate equipment specifications, Comm
Center sbécifications, 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 how much money is

available, what restrictions are placed on the use of the money, how
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4.

payment is made and when the money will be available. See Volume I,
Section 2.3 for steps to secure grants for the use of IEAA and DOT

funds.,

Assign Purchasing 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 commitiments 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 payment of invoices.

A competent purchasing agent with qualified technlcal assistance
should be able to deal with vendors on ‘technical detalls, 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 descripiion

of the requisite skills is available from the General Services

Department, Division of Communications.

Prepare and Issue Invitations for Bids = - The Invitation for Bid

(IFB) should be sufficiently detailed and Specific that each vendor v

will reply on the same basis relative to technlcal performance, design

features and delivery. If options are desired, these should be defined
in the IFB. Qptions to be bid may include; (a) various levels of
complexity of requlrements, (b) standard available options, (¢) quan—
tity, and (d) cost of exceptions recommended by the vendor and which -

may be granted torall bidders.

The IFB should specify system funcfional and performénce requirements;
leaving‘some latitude to the prospective vendors to; (a) make comments,
(b) take 'minor exceptions to the standard.specifications, (c) propose
the use of equipment and techniques they helieve to be most effective,
and (d) guarantee that any exceptions will meet all funntlonal and ¢

performance requirements.

_225__ v ';Vyn"'



e S S

s s s s

o

SRS AR it e

Pl AT i S e s
LD T N ] s

P,

S

e

deoiln 35

bR

g

A bidders! conference is needed whenever the equipment or services
being acquired represent significant>dollar value and/or is technie~
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 may be con-

sidered a mandatory requirement.

After a period (such as one week) following a bidders! conference,
on a day clearly defined to all concerned, the purchasing agent
mugt no longer receive comments and will proceed with construction

and mailing of the final IFB package.

The final IFB should contain, in addition to technical specifica=
tions, quantities and delivery, 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 local pu?chase 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.

1t is valuablé for the IFB to require that the vendors submit an
intention~to-bid letter approximately halfway beiween the time the
quotation request is issued and the full bid response is due (after
the bidders' briefing).

If desired, a formal "bid opening" may be performed on the day and
time when all bids are due. At an opening, all responding vendors
are identified and the total dollar amount of each bid is read.

No details which may be of a proprietary nature to a vendor (i.e.’how

the requirements are met) are discussed or revealed.

Evaluate and Select Vendor(s) - = It is important that the purchasing
agent plus other advisory or consultants competent to evaluate the

bids receivéd, make vendor selection relative to technical compliance
with the items listed, provide assurance of performance and warranty,

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
respongible members of the communication sysfem administrat;pn, the Aréé '
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 Communigations,

An important aspect to be recognized is that of defining the field service
and warranty requirements. It is necessary to eliminate any supplier .who

cannot demonstrate<the ability to service or warranty the equipment.

When all remaining bids are comparable on a equal basis relative to the
quality of items and competences of services to be delivered, the lowest
dollar bid should be selected, After final selection, all respondents

should be promptly notified of results,.

Issue Purchase Orders — - Following the selection of the vendor, the contents
of the actual purchase contract are negotiable. That is, the successful )
vendor has described the detailed equipment lists and methods %o be used in
his bhid response. These items must be written as a statement of work into

the purchase order and any fiscal negdtiation relative to standard terms and
conditions, if any, must be identified and written to the mutual satisfaction
of the contracting parties, Also, at this time, the final selection of options .
is mades Such negotiations are usually conducted in a meeting rather than by ‘\g
letter, Caution is advisable to avoid developing a ﬁurchasg agreement which
weré not available to competing vendors, or which increase the number of
equipments ordered when suchan ingrease should resuire a rebid opportunity to
vendors. Once negotiations are complete and the final purchase contract is
found satisfactory to the funding agency and local communication system

administration, the purchase order is issued.

Delivery and Installation - — The purchasing agency must schedule the receipt
of the ordered items and establish construction schedules‘to aéhieve the

gchedule of implementation., Follow-up and monitoring of vendor progress is g
necessary to determine whether or not delays will be encounteyed in shipment,

Such monitoring of contractors may be accomplished through progress reports,and/or
a gystem consultant, an architect or engineer hired for such a purpose, Mbnitor- e
ing is an active process and must be pursued vigorously by the purchasing‘

agency and his consultants.
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9e Verify Compliance — — The received goods and services must be

~. | compared with the ordered goods and services to assure 'bhaf the
' mippliers have complied with the purchase order and its specifi-
cations. Installation of complex equipment requires proof of

performance and operational'testing by the vendor or installer

.+ I fo assure that specifications are met.

l@. Authorize Payments - - After developing assurance that the suppliers

o have complied with the pqrchase 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 %tarms

of the purchase order.

8.3.2§ POLICY FACTORS

The egtablishment of procurement policies must be accomplished by the
administration of the local communication system. The local communication
systeﬁ administration may be supported by state-wide agencies, (such as the
LEATA?), however, resuliant policies should allow utilization of the normal
purch@sing mechanisms of the agencies which constitute the local communication

syste¢. There are four (4) factors which must be controlled by procurement

policﬁes.
(1) Quality,
(&) Quantity,
(3) Time,

(ﬁ)‘ Price.

A fun&amental assumption relative to procurement is that the administration
respoﬁsible for the local communication system (city, county or region) will
handl% all purchasing for the communication items utilized within its own
syste%. Requests for equipment and services issued from individual agencies
withi& the commuications system are expected to result in purchase of the
itemsﬁby the communication system purchasing agent. This can irclude parti—

cipaﬁﬁon in state-wide central purchasing contracts esgtablished by the Iowa
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Depértment of General Services for.commoniy used communication equipment. The
methodology employed by the commmnication system administration 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 may place a request for an equipment through the Comm Center Director.u
If the Director agrees, he then fdrwards this request with his approval 1o

the purchasing agent. The purchasing agent or Director will identify the source
of funds, and the purchasing agent will collect specifications, gain approval

of the request and issue an invitation for bid).

Quality refers to the control 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 teéhnically 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 reéport. Utilizing these specifications will establish a
baseline of functional technical requirements suitable for achieving quality
commnication system implementation. The probability is high that a law enforce—
ment administration will need technical guidance in the preparation of communi-
cation system pﬁrchasing plan and specifically in the interrelationship of
these specifications with the present capability of a particular agency.
Further, compliance with the overall Iowa Telecommmication Plan spécifications
is necessary to assure that the final installation will be in aceordance with
that plan. One method of achieving the needed assistan&e ig to request a review
of the IFB statement of work by competent advisors prior to purchésing. In
grant applicaﬁions for IBAA funds, it is the responsibility of the Crime Commis=—

sion to agsure compliance with the plan.

The quantity of the item purchased will generally %be determined diregply or
indirectly as a result of an assessment (reference Section 2.2.8 of Volume I;

Table 2-17, "worksheet!") of the equipment items currently available :and those

~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

schedules established for system implementation and often is affected hy

funding schedules. Except for small item procurement, it is very important

that a procurement schedule be derived to guide the purchasing agent such

that the flow of materials and services will lead harmoniously to the desired

implementation activities. Note that it is necessary to allow realistic

vendor delivery schedules to avoid cost penalties.

Price is the regponsibility of the purchasing agent, for it is his contacts

with outside vendors that allow him to determine what is a fair price. The

best results can be secured where priceg - and for that matter, all of the

procurement factors - are discussed among and approved by the local communi-

cation system agencies. Price is strongly affected by the ability of the

purchasing agent to collect competitive bids.

)

Table 8-1 is descriptive of fundamental factors which influence price. In

the event that certain communications system equipment and/or services are

available on a state-wide basis, rather than through local purchasing only,

the prices of these items could be expected to be favorable and essentially

nonnnegotiablé for the-local system purchasing agent.

8.3.3 POLICY DETAILS

It is important to establish consistent purchasing policies. If the pur-

chasing agent is known 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 service and response. .To that end, communication system admini-

strative purchasing policies should cover the following items:

(1)

(2)

(3)

The purchasing agent should maintain a judicial attitude such
that the relationship between his organization and vendor causing
both to be dealt with fairly.

Everyday social and business courtesies should apply in relation-
ship with vendors and their representatives.

Advertising for bid - qualified vendor 1list(s), papers, journals,

and news media which are to be used when a bid invitation  is issued.
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(4)

(5)

(6)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)
(16)

Define clearly who is to negotiate contracts with a vendor

and represent a system and its agencies during the IFB period.
Identify items where outside help is required (such as architect
or engineer) and how these services are to be obtained.
Guidalines are needed relative to point of delivery and methods
of billing payment. (For example: define whether progress pay—
ments are allowable).

If bonding requirements are to be applied, especially for installa—
tion or constructibn.contracts, the guidelines by which bond
value and posting requirements should be established.

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.,

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.

Avoid constant pressure or "rush" orders since these priorities,
if used indiseriminately, will lead to broken delivery promises
and extra cosis.

In the event of purchasing order cancellation due to no fault
of the supplier, be prepared {o provide termination payments to
the supplier for committments he has made as a result of |
receiving the purchase order,

Policies must determine precisely who is responsible to repre-
sent the administrative system which is- placing the purchase
orders ,after the orders are placed,

Policies must define clearly who authorizes purchase and the
cost dollar levels at which increased authorization is
required.

Policies to resolve conf llcts of interesi. Such itemsvas Pro=~-
hibiting the vendor who prepared specifications from also pro-
viding equipment are important.

Policies to determine how funding requirements may be met. .

Policies should eliminate restraint of trade.
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Policies should clearly define how to control invitations for
bids.. ' )

Policies should determine the type of contract versus the level
of financial activity and funding gource for that contract.
(A contract may be for a certain quantity of an item or service

at a fixed price; for certain gocds and services 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).

Policies should recognize the purchase of low=value or mis—
cellaneous items where the purchase order is for $50.00 or less.
Within 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.

Policies should recognize the purchase of.single items which have
medium to high value. These are non~discretionary purchases for
the purchasing agent of equipment (not services) items. Define
how approval is achieved for these purchase orders.

Policies should cover the puroha§e 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. .
Policies should cover service contracts for activities such as
equipment installation, ecuipment check-out, services, and con-
sulting fees requiring policy guidance beyond that which is
established for the purchase of hardware items. In some instances
it is advisable to use consultants to assist in the definition
of what im to be purchased, and how to purchase it, and to assure

that performance verification tests are accurate.

. Purchase orders issued for construction to include remodeling,

Gomm Center installation, and the building of hew physical
facilities requires unique consideration. Contracts for ser—
vices in the construction area are, as a general rule, more
complex than other contracts issued by the purchasing agent. It

is advisable to have professional assistance in preparing the terms

of the congtruction contracts.
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PHASE

STATE-WIDE
PLANNING

1LOCAL
PLANNING

LOCAL
IMPLEMENTATION

FIGURE 8-1 SIMPLIFIED PROGRAM FLOW FOR LOCAL

SYSTEM UPGRADE

ACTIVITY

f)evelopment of state—wide LEA communi-

rcation system upgrade plans.

T

|

]
|
| guidelines.

Plans approved and in
accordance with LEAA

; 1

| Tentative plans and fund requeétsk——

i A

)

[ Review and Guidance 1[-1

)

COMMUNICAYION

DESCRIPTION
Shown in Volume I of +this report,

.

Department of General Services
Division of Communications,
LEATAC, LEA Crime Conmmission
regional officer.

Prepared by county, city or
region comm system adminie
stration with guidance by the
Div. of Communication and

Area Crime Commission Director,

Review by local funding source
administrators including the
Area Crime Commission Director,

I Final Plans—;nid Punding Request Submit'tedl—‘——{ Prepared by local admiqistration

— Supply additional information

= on request.

3

J

' Funding Approve&v—}l -
N\

s -JBy funding agency ..

rPl'oceed with Implementation Jl

\

Im~ Procurement e

\

| 1installation
N

[ Operation

l___‘
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When, 'fequested; assistance of
the Div. of Communications
and/or LEATAC.

State Planning Agency (Crime
Commission) LEATAC and/or
Div. of “ommunications.

"I Establish final schedule and

responsibilities (local)

State-wide sources
Self-developed -sources
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FIGURE 8~2 CENERALIZED PROCUREMENT ACTIVITIES*

No. EVENT FLOW
1. [ DECISION T0 IMPLEMENT }

j 2. | _ DEFINE SPECIFIC REQUIREMENTS 1

? 3, | DEVELOP FUNDING SOURCE |

« 4. | _ ASSIGN PURCHASING RESPONSIBILITY |

3 : 5. PREAPARE AND ISSUE INVITATION FOR BID (IFB):
i

. Bl ISSUE BIDDERS RECEIVE

' PRELIMINARY H CONFERENCE [H LAST

- BID PACKAGE COMMENTS

C PREPARE ISSUE INTENTION BID

N FINAL FORMAL {—| TO BID OPENING
| . © | IFB IFB LETTERS

3

6. | EVALUATE, SELECT, AND NOTIFY VENDOR |

3

)

i T. WRITE PURCHASE ORDER:

-

i

: ' | FINAL ADMINS &| [ISSUE| [—> EQUIPMENT
NECOTTATION HFUNDING HP.O. | |— INSTALLATION
APPROVAL ~ +—>» SUPPLIES
|- SUPPORT -

i B 8. | TELIVERY AND INSTALLATION |

/.. » \
.. 9. __VERIFY COMPLIANCE ]

A 10. | AUTHORIZE PAYMENT |
b | ‘ ¥ Boo toxt tor explanation of each event.

i ‘ i ' )

-

| ‘ - 234 -




-

n

or ssveral personal portables,

TABLE 8-1 PHICE FACTORS

Chart of itemo affecting cost when acquiring a group of like equipment, for example; séveral mobile radios

e
PRICE EFFRCT .
P, 0. ITEY INFLUENCE INCIBASE UECHDASE
1. Rapid Delivery . 1, Causes special hondling, less efficient
methods, overtime and other premium charges. X
, R
' 2+ Small Quantity 2. Often requires as much adminstrative support ,\\'\
an largs quantity orders, X
3. Llarge quantities with 3. Allows supplier assurance of continous activity X
paced delivery. . at a predicted rate.
4, CGroup or central pur— 4., Increagen order size and reduces sales and admine X
chasing. istrative costa. ’
5. Single Point Delivery 5. Simplifies vendor shipping X
6., Package purchasing from} 6. A "Package" may include all portables, mobiles, X
one vendor, i.e. state- and base stations under one contract. Reduced
wide purchasing of administration for btuyer and véndor. Reduced
commnication equip~ marketing ¢osts. Possible impraved function.
ment. 'I‘o’ttil'pri;e is important rathexr than individual
prices of items.
7. Twelve (12) month con= 7. Increases quantities, uniform delivery, assures X
' tract associated with annual chance for competition,
packase purchasing.
'8, Tight technicsl speci- 8. Specifing performance in exceds of that required X
fications, to meat system performance requirements and life.
9, Unclear Specification 9. Allows misunderstanding and may forse acceptance of X.
unsatisfactory equipment.
10, GOroup P.0, with.no 10. Causes much paper work for vendor and no assurarle X
quantity guarantees, of volume nor minimum quantities.
11. Warranty Terms 11. Clear defininition of warranty as warranty affects X
) oparational costg.
12, Maintenance Available 12. - Vendor with competent responsive maintenance X
ability;*'»?";ti% %to operational coasts and time
’ lonses.g A

o
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(24) Warranty and maintenance are important elements of both equipment
_and services contracts. Refersnce Section 5.0 for guidance relatiVe
to maintenance. Warranty involves the methodology used to remedy

defects in received goods and services during the warraniy period.

8.4 PURCHASING GUIDELINES

This subsection presents a list ¢f duties for the communication system
purchasing agent (8.4.1); and three sets of guidance material and standard
paragraphs which may be used as guidelines o writing an Invitation for
Bid (8.4.2) , general Terms and Conditions relative to the purchase order
(8.4.3), and Scope of Work (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 consis®t of three essential sections; (1) In-

troduction, (2) Terms and Conditions, and (3) Scope of Work.

A suggested Table of Contents for a purchasing contract follows:

SECTION TITLE AND DESCRIPTION
1.0 ‘ Introduction
1.1 Description ~ A brief overview deséription stating

the general objectives to be achieved,
for who, by whom; where and when. \
12 Acceptability - State that the SOW and its attached
specifications define the minimum
acceptable physical and perfofmance
requirements of the equipment and/or

system to be supplied.
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SECTION

TITLE AND DESCRIPTION

1.3 Definitions — State definitions of "Owner"
"Wontracting agency"; '"BEngineert,
"Contractor" and "Subcontractoré"
if no% ¢lisewhere listed. Provide
other definitions if needed for clarity
" (i.es the word "site" may be defined
t0 mean 4 spazific portion of a spe—
| cific buildiﬁg, etcs)e
1.4 Requirements: Present the administrative dalta needed
to specialize the standard paragraphs
for Terms and Conditions and SOW to
the contract under consideration. Use
Section 8.4.2 as a check list to deve-
lop this section,
2.0 General
Requirements:
2.1 etoc. (all applicable Terms and Conditions as per
Section 8.4.3) |
3.0 Statement of Work (SoW)
3.1 etc. (all applicable SOW items as per 8.4.4)
440 Appendix
4.1 etc. (display of détail specifications and other

related documents).

8.4.1 PURCHASING AGENT DUTIES

The following minimum purchasing procedures should be established as duties

for the purchasing agent by the local communication system administration.

It is expected that the purchasing agent would apply the procedures %o his

specific purchasing requirements and that he will be able to match the sope

of his activity to the size of the purchase order to be issued.

(1)

The purchasing agent shall develop-a purchasing procedurse filé '
consisting of the local oommunicatioﬁ*system purchasing guide~
lines to be used, as applicable, in terms of the nature of equip-

ment. or services being purchased.
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(2) The purchasing agent must know and maintain records showing
possible materials and substitutes, sources of supply, 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 negofiations with vendors as

a representative of the communications system administration.

(5) The purchasing agent shall accumulate and evaluate quotations,

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 responsible to follow vendor progress
require vendor progress reports after the purchase orders have been
issued, and to determine whether delivéry will be achieved as specifie.

&

(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.

(10) The purchasing agent shall coordinate with all affected agencies

and, individuals on allimatters 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 %o specific applications; judgement must be exercised as the

(P
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nature and complexity of the product or service being purchased will affeci
the - extent to which standard paragraphs apply. That is, for very simple |
purchases it would beneither necessary or economical to. formally apply all

paragraphs.

Excellent guidance is obtained by reviewing the State of Iowa, Department of
General Services Purchasing Division, '"Agency Procedures and General Informa-—
tion Manual"., A communication system purchasing agent 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 when LEAA funding

is involved.

In addition to a preliminary draft of Standard Terms and Conditions and the

Scope of Work, an Invitation For Bid 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 Qriting, 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 delivéry-dates and location (address).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,and ask the vendor to verify, the shipping point, i.e. items
to be supplied F.0.B. (yodr address) . '

9. Terms of payment i.e.; 2% 10 days, net 30 days or similar trade dis—

counts, if applicable, whlch are allowed.

D

10. Require the bidders to sign a statement agreeing to meet the scope of
work (items to be shipped) on the given schedule if awarded the pur—

chase order. This statement must accompany the bidder's response,
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.12,

13,

14,

15,

16,

17.

18,

19.

Require the bidder to either submit a letter of intent to bid within
a period approximately midway between the time the IFB is issued

and the date bidding is closed or attend a bidders bfiefing. Failure
to do this should be cause for rejection of bidder,

Provide a complete set of terms and conditions applicable to the pro-
curement.

If unknown, require the bidder to provide sufficient information for
the reviewer to determine the ability of the bidder to respond if
selected. This should include: corporate (or business) description,
names of key managers, examples of like projects (equipment) previous
or currently performed,name ofvbiddeﬂs representative responsible to
assure compliance and financial statement.

Require bidders to identify major subcontractors, if any, and qualifi-

cations thereof.

When a bid guarantee is required, state that the bid must be accompan~
ied by a certified check or chashier's check or draft for 5% (or other)
percent) of the bid amount payable to (specify), or a bid bond (specify
amount) issued by a surety authorized to do business in Iowa, 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,

As applicable, state that the bid must include all cogtis for all labor
and materials, ﬁater, fuel, heat, tools, plans, equipment, lights,

power, transportation, etc. necessary for thé proper completion of

the work.

As applicable, state that bidder is reponsible %o 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.). PFurther, the bidder shall

be held to have examined the site and understands the conditions thereof
prior to bidding.

State how soon work must start lile ten (10) calendar days after issuance

of the written order to proceed).

~Advise bidder that any person or firm to whom a subcontract would be

' ipsued must; (a) be acceptable to the purchasing agent, and (b) must

Alaa s

make the same cerbvifications to the prime contractor that the prime

contractor has made the purchasing agendy.
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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 subcontfact subject to the Equal Opportunity clause, and if

not, how he intends to comply.
8.4.3 STANDARD PARAGRAPHS: TERMS AND CONDITIONS

Depending upon the formality and scope of the items, services or installa—
tion being purchased; the terms and conditions associated with the purchase
order will cover the 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 cemmunication center,
the terms and conditions must be extended into greater detail by an archi-
tect or engineer, Définition of the work to be done is accomplished by pro-

bviding a Scope of Work (8.4.4) with these standard Terms and Conditions.  «

Terms and Conditions should cover the following: (NOTE: Those paragraphs.
maked with an asterisk (*) require action or specialization prior to use,

or are instructions. Other paragraphs may be used directly.)

QO
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1. DEFINITIONS:

(a) Owner: When the Owner is referred to in these specifications it shall mean name
of local communications system or agency.

(b) Contracting « o
Agent: The authorized Contracting Agent for the Owner is name of authorized repre-

sentative. N
(o) Engineer; The engineer referred to in the gpecifications is name of consultant or author~-

ized representative.

(d) Contractor: The contractor shall be the individual or organization contracting %o do the work
and furnish the materials, equipment and transportation provided for the in-coniract
Statement of Work.

(a) Subcontractor: Any individual, orgenization to whom the Contractor sublets any part of the con-
tract for supplying materials and labor, or only labor, at the site of the project,

2+ CONTRACTS *

All contracts shall be made and set forth in writing and shall be signed on behalt' of the local communi-
oation system by the proper officials thereof and with the formalities required by the governing statutes
regulating the particular public corporation involved. If sums are to be withheld to assure full compliance,
for issue after testing cr other verification of per ormance, so state.

3e1 PAYMENTS #*

(a) If progress payments are allowed, state the formzlities to be used, recognizing withheld sums (per
Item (2) above) if any.

(b) Final payment of all sums due to the Contracter shall be made within thirty days (30) arter the comple~
tion and acceéptance of the public improvement by the public cerporation.

342 PERFORMANCE AND PAYMENT BONDS

(a) The Contractor shall, before & contract is signed or purchase order issued, furnish surety satis-
factory to the Owner in an amount not less than the contract price, for the faithful performarce of
the contractor with the additional obligation that such contractor shall promptly pay all persons
suﬁplying him labor or material in the prosecution of work provided for in the contract. Such per-
formance and payment bond shall be fumished to the Owner c¢r his authorized agent within ten days after
the date of the award. Failure on the part of the bidder to furnish such bond in the time stated shall

ba cause for consideration by the Owner of awarding the Centract to the second low bidder and the reten-

tion of the bid deposit,

(b,) In case of a partnership contract, each parinmer must sign the bond.

4. BIDS .
"{a) Each bid must bte accompanied by a nertified check, cashier'é check, or draft, for five percent (5%)
of the amount of the bid including all add alternates, such check to be certified or issued by eithe:
a polvent State or National Bank payable to the Public Corporation as a guaranty that such bidder
will .enter into a contract with the Owner in accordance with the terms of fthe letiing and bid in
case such bidder be awarded the contract. ~Bid bonds are acceptable as bid security under these
specifications, see next 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%)

of the total amount of the bid, including all add alterhates, may be furnished by the Contractor.
Such bond to. be issued by a surety authorized o do businiss in Iowa. Such bond shall be pay— :
able to said public corporation or officer as guaranty that such bidder will enter into a contract
with said public corporation, its board or officers thereof, in accordance with the terms of such

letting and bid in case such bidder te awarded ithe contract.

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) days if His bid is not
accepted. 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.

The certified checks or bid bonds of all the unsuccessful 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 acceptance of the bid of the lowest responsible bidder or the rejection of all the bids presented.
Any bid may be withdrawn by letter or by telegraphic communication or in person before the time Bpeci~
fied in the advertisement therefor. Bids may be modified by 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 public cor-
poration until the sealed bid is opened. Any telegraphic modification may not be withdrawn after

the time set for the opening of bids. Telegraphic modifications must be confirmed in writing by

the successful bidder before award of the contract. No bid made shall be changed or altered by

teléphone. No oral changes, alternations or conditions 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 insurance has been approved by the Owner, nor ghall this contracter allow any
subcontractor to commence work on his subcontract until the insurance required of the nubcontr@ctor has

- been s0 obtained and approved. Each contractor and subcontractor shall maintain for the life ¢4 +the contract

such Horkmen'é 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 by either of them and also

ageinst any special haszards which may be encountered in the performance of this contract according o the

following requirements:

(a) Workmen's Compensation Insurance - The contractor shall maintain such insurance for the life of

(®)

the contract as will protect himself and the Owner from olaims under Horkmen's Compensation Acts.

Pub&ic Liability and Property Damage Insurance <« The contractor shall maintain for the life of the
contract, Public Liability and Property Damage Insurance with minimum limits of $100,000 for bodily
injuries, including accidental death, to any one person and $300,000 for more than one person in

any one aoccident., The minimum limits for Property Damage Insurance shall be $100,000.

Additionally, ‘coverages should be required covering injury to, and destruction of, any proﬁerty due
to the collapse or injury to any building dus to faotors such as: grading or excavation, moving
or modification of a structure, injury to wires, pipe, conducts, etc., injury to any public or

private property including paint, explosion or blasting and subsoniractor actions.

~ 243 ~



6.

(c) Automobile and Truck Insurance — The contractor shall keep and maintain for the life of the cont

Automobile and Truck public liability, bodily injury and property damage insurance with minimum
limits as follows:

(1) Injury to, or death of, one person - $100,000.

(2} 1Injury to, or death of, more than cue person in a single accident - $300,000.

(3) Property Damage - $100,000.

{d) Builder's Risk Imsurance:. The contractor, to the satisfaction of the owner, must maintain adequ

(e)

builderts risk insurance.

Cartificates of Insurance ~

(1) certificates of the above insurance shall be filed with the Contracting Agent and shall be
subject to the Owner!s approval for adequacy of projection. ZEach respective Contractor and
gubcontractor shall provide the certificates for the insurance herein before required. The
inpurer shall state in his certificate that no cancellation of said insurance will be made
without at least thirty (30) days prior notice to the Owner and such notice shall be direct.
to the Contracting Agent in writing.

(2) The Owner's or Contracting Agent's approval or acceptance of such certificates of insurance
in no way relrase or relieve the. respective Coniractor from any responsibility, liability, o
obligation devolving upon him.

{3) All insurance policiss and certificates shall be issued only by companies authorized to do
businesa in the state of Iowa. It shall be the Contractor's repponsibility to keep the resp

+tive insurance policies and coverages current and in force for the life of the Contract.

PLANS AND SPECIFICATIONS -

Plans and Specifications shall be furnished by the Contracting Agent upon the request of the Owner, either
directly or through the Engineer.

7-

SHOP

(a)

(v)

(o)

DRAWINGS
The Contractor shall submit to the Engineer with such prompiness as to cause no delay in his own

work or in that of any other Gontractor, five (5) copies of all shop or setting drawings and sched
required for the work of the various trades.

The Engineer, under 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. 1In the event of a dispute as to the adequacy, completeness, and
oconformance of materials and constr§ction with the Plans and Specifications, the written ruling of
the Contracting Agent shall bve final.

The approval of the shop drawings by the Engineer or Contracting Agent or his authorized representa
tive shall not be construed as a complete check, but will indicate only that the genaral method of

construction and detailing is satisfactory. Approval of such drawings will not relisve the Cpntrac

of the regponsibility for any error which may exist as the Contractor shall be responsible for the

dimensions and design of adequate connecfions, details, and satisfactory construction of all work.
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8. PLACING DRAWINGS AND SPECIFICATIONS ‘ 5

The contr

to the En

actor shall keep a copy of all drawings and specifications on theé work, in good order, available

gineer or Contracting Agent and to their representatives.

9. PATENTS -

(=)

(®)

The Contractor shall hold and save the Owner and its officers, agents, servants, and employees harme-
less from liability of any nature or kind; including cost and expenses, for, or on account 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 stipulated

in the Contract Documents.

License or Royalty Fees: License a.nd/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 by or through the Contractor.

If the Contractor uses any design, device or materials covered by 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 and understood that, without exception, the gonw-
tract prices shall include all royalties or costs arising from the use of such design, devize or
materials in any way involved in the work. The Contractor and/or his sureties shall indemnify .and
save harmless the Owner of the project from any and all claims for infringement by reason of the
use of such patented or copyrighted desigm, device or maiterials or any trademark or capyright in
connection with work agreed to be performed under this Contract, and shall indemnify the Owmer for
any cost, 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; PERMITS AND REGULATIONS

(a)

(b)

The Owner shall furnish all prelirinary surveys unless otherwise specified. Permits and licenses
of a temporary nature necessary fo, the prosecution of the work shall be secured’and paid for by
the Contractor. Permits, licensc¢ and easements for permanent structures or permanent changes in

existing facilities shall be secured and paid by the Owner, unless otherwise specified.

The Contractor shall give all notices and comply with all laws, ordinances, riles and regulations

bearing on the conduct of the work as drawn and specified.

11. PROTECTION OF WORK AND PROPERTY

(a)

(®)

‘The Contractor shall continucusly maintain adequate protection of all his work from damage and
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.
‘

He shall provide and maintain all passage ways, guard fences, lights and othar facilities for pro=
teotion required by public authority and local conditions.
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12. INSPECTION OF WORK

The Ownér and his representative shall at all times have access to the work wherever it is in preparation
or progress and the contractor shall provide proper facilities for such access for inspection. The contrac
19T shall give the Ownmer, 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, durinig its progress, a competerit superintendent and any necessary
apsistants, all satisfactory {o the Owner. The superintendent shall not be changed except with the conw.
gent of the Owner, uniess he proves to be unsatisfactory to the Contractor and ceases to be in his employ.
The superintendent shall represent the Contractor in his absence and all directions given to him shall bve
ag binding as if given to the Contractor. ‘

14. CHANGE ORDERS TO THE CONTRACT

(a) The Owner, without invalidating the Contract, may 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 conditions for the original Contract except that any claim for extension of time caused there-
by vhall be adjusied at the time of ordering such chaige. No changes in the work covered in the approved
Contract documents shall be made without having prior consent of the Owner and acceptance by the Contractor

of the terms undconditions of the change,

(b) In the event an immediate agreement cannot be reached, the Owner may at any time, by written order, and
with;:ut notice to the sureties, make chénges in the drawings a.nd/or specifications of this Contract and
within the general scope thersof. .If such changes 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 Cone
tractor shall be notified in writing accordingly. Any claim of the Contractor for adjustment under this
clause must be asserted in writing within thir’y (30) days from the date of receipt by the Contractor of the
notification of change, provided, however, 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 as provided in Paragraph 15 hereof. But nothing provided in this paragraph shall excusa the Gonitractor
from proceeding with the prosecution of the work as changed. BExcept as otherwise herein provided, no charge
for eny extra work or material will be allowed.

(o) 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.
Verbal ch.a.nge orders may be authorized by the Owner only where loss of 1lif> or property appear imminent.  Such
changes shall further be reduced to writing within a reasonable length of tinu in accordance with the proe
cedure herein éta’ced.

(d) Change orders will be issued for any change in the contract price, materials used, manner of contruc-
tion, or change in completion time. The change in amount of contract price will be determined by the method
shown in subparagraph (e) below.

() . Charges or credits for equipment or work covered by the approved change shall be determined by ‘one or
more, or & combination of the following methods at the Owmer's discretion:
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(1) Unit price bids previously approved. This; option shall remain available to the Owner for six
months from date of Contract execution. ' .
{2) An agreed lump sum.
{3) The actual cost of:
(a) Labor, including foréman;
(b) Materials entering permanently into the work;
*
(£f) Minor changes and/or adjustments ag may be autherized by the Owmer involving no change in price shall
be verified by a no cost change statement signed by the Contractor.

15. DISPUTES

Except as otherwise provided in this Contract, any dispute concerning a question of fact arising under this
Contract which is not disposed of bty agreement shall he decided by the Engineer; who shall reduce his decision
to writing and mail, or otherwise furnish, a copy thereof to the Contractor at his address showﬁ in the Contraoct.,
Such decision shall be final and conclusive unless; within thirty (30) days from the receiif thereof, the
Contractor appeals in writing to the Contracting Agent, whose written decision thereon, or that of his desig-
nated representative or representatives, shall be final and conclusive upon the parties hereto unless, with-
in thirty (30) days after 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 written decision or that of his representative, or representa-
tives, shall, unless determined by a court of competent jurisdiction to have been fraudulent or capricioﬁs

or arbitrary or so grossly erroneous as necessarily to imply bad faith, or not supported by substantial
evidence, be final and con¢lusive upon the parties hereto. The Contracting Agent may designate an indivi-
dual, or individuals, other than the Engineer, or a board as his authorized represeniative to determine

appeéls under this article., In connecfipn 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 hersunder the Contractor shall proceed diligently with the performance of the Coniract and in

accordance with the Engineer's decision. .
16, HESPUNSIBILITY FUR WOKK

Neither the final certificates, nor payment, nor any provision in the Contract Documents, shall relieve the
Contractor of responsibility for faulty materials or workmanship, and, unless otherwise specified, he shall
remedy any defects due thereto and pay for any damage to other work 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-COMPLIANCE

Acceptance of the work of this Contractor upon completion of the projéct 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 nor limit this requirement.

18, APPLICATIONS FOR PAYHENTS

(a) The Contractor shall submit to the Contracting Agent an application for payment.

(b) Yo payment ocan be authorized for equipment or materials mot incorporated in the Work and not stored on

i J |

the Owner's property.
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19. ASSIGNMENT

{a) MNeither party o the Contract shall assign the Contract or sublet it as a whole without the wi

(b)

consent of the ¢ther, nor shall the Contractor assign any monies éue, or to become due to him
hereunder, without the previcus writiten consent of the Contracting Agent.

In case the Contractor assigns all or any part of any monies due to or become due under thig ¢
tract, the instrument of assignment shall contain a clause substantially to the effect that:

"It is agreed that the right of the assimee in and to, ar monies due or to become due to th
Contractor shall be subject to prior liens of all versons, 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

(®)

(c)

and/or perform work with Owner Forces.

Nothing in the Contract Documents shall preclude the Owner's right “o do work on site during tn
Period this contract is in effect,

purpese of such work.,

The Contractor shall afford the Owner access to the site fo

Normal working day - The Contractors shall carry on the operations during a normal working day

of eight (8) hours whenever possible. The Ceneral Contractor shall confine their operations on

the site to a normal working day beginning and ending at the same time.

21. SUBCONTRAGTORS

(2)

(v}

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 and.omissions of persons directly employed by him.

Nothing vontained in the Contract Documents shall create any contractural relation between any s
contradtor and the Owner nor any obligation on the part of the Owner to pay, or to see to the p-
ment of, any sums to any subcontractor,

No Contractor shall write any subcontract at variance with the conditions of the Contract Docu-

ments and the provisions of the Contract Documents shall bs incorporated in any subcentract
agreement.

22. SPECIAL. SAFETY REQUIREMENTS

(a)

(v)

Fire Protection ~ Temporary heating devices which are of the open flame type with the exposed fu

below the flames and using such fuels as coke, oil, or-wood, are cirictly forbidden. Temporary

heating devices shall not be left unattended while being operated at night or non-work days or
shifts.

Grounding of Elscirical Equipment ~ All electrical construction equipment; including portahle
hand tools and all other apparatus,  shall be grounded by a separate ground conductor (ofher than

the service cords) or by a multiple cord containing separate grounding condustor, all in. accorda:
with requirements of the latest edition of the National Electrical Code.
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23+ . OR EQUAL CLAUSE

(a) Vhere specific material or equipment is named in the specifications, it is understood that other

‘; makes of equal size, quality and performance 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

Owner at least ten (10) days pricr to the opening of bids. The approval of material or equipment'

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 deduciions 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 the Owner will make the decision regarding

the use of materials listed in the proposals.

TR

(c) Where bids are called for the purchase of material; fumishings and equiément of a particular make
or kind named in the specifications, the bidders may 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 catalogie des¢ription and
1f 4he above information is not given, but only

the price of the item on which the bids are based.
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 make and kind, at ,jl:he price liéted.

IRy e S g T2
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24. VKATERIALS ARD WORKMANSHIP

(a.) Unless otherwise stipulated in the specifications, all workmanship; equipment, materials, and
articles incorporated in the work covered by this Contract shall be new and of the best grade

. of their respective kinds for the purpose.

(b) The Contractor shall, if required, furnish such evidence as to kind and quality of materials, The
Contractor shall furnish to the Uwner for ite approval the name of the manufacturer of equipment

) ‘ which he contemplated installing, together with their performance oapacities and other pertinent
information.
(c) 1If not otherwise provided; materials or work called for in this: Contract shall be furnished and

performed in accordance with well~known established practice and standards recognized by Archi-

tects/Engineers and the irade.

i

(a) Workmen shall be qualified for their respective trade. Laborers shall not be used in lieu of

skilled tradesmer for the various orafts.

{e) Vhen required by the specifications or when called for by the Owner, the Contractor shall furnish
the Owner for approval; full information concerning the materials or articles which he contemplatds
incorporating in the work. Samples of the materials shall be submitied for approval when so
directed. Fachinery, equipment, materials, and articles installed or used without approval ‘shall

be at the risk of subsequent rejection.

s T DRV
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25. TITIES
Pitles 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. Neo

responsibility, either direct or implied, is assumed by the Engineer for omissions or duplications by the

l Contractor, or his subcontractor, due to real or alleged error in arrangement of matier in these Contract

Documentsg.
26, DEDUCTION FOR UNCORRECTED WORK

If the Owner deems it expedient 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 unsatisfactory
work.

27. 'CUTTING AND PATCHING

(a) The Contractor shall do all cutting, fitting, or patching of his work that may be required
to make his several parts 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
make good after them as may be directed by the Owner or Owner's representative.

{v)  Any cost caused by.defeotive or ill-timed work shall be borne by the party responsible therefor,

(c) The Contractor shall not 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 refererice to structural members and finished surfaces.

(d) A1l cutting, fitting, or patching shall be accomplished by only skilled tradesmen in their respec

tive craft area.
28. SALVAGED MATERIAL

All dalvaged material shall remain the property of the Owmer unless specifically stated otherwise in the
Speoifiocations.

29. PROCRESS CHART, PROGHRESS OF VORK, CONTRACT TE?MINATION

(a) The Contractor shall within five (5) days, or within such time-as determined by the Engineer, aft:
‘date of commencement of work, prepare and submit to the Engineer for approval a practicable and
feapible schedule, showing the order in which the Contractor proposes to carry on the work, and t:
date oh which he will start the several salient featurcs (including procurement of materials,
plant and equipment) and the contemplated dates for completing them. The schedule shall be in th
form of & progresy chart of suitable ccale to indicate appropriately ihe percentage of work
scheduled for completion at any time. The Contractor shall enter on the chart the actual -progres:
at the end of each week or at such intervals as directed by the Engineer, and shall immediately
déliver to the Engineer four (4) copies 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, includiné- night shifts, overtime operations, and Sunday and holiday work, as may be
necessary to insure the prosecution of the work in accordance with the approved progress schedula.
If, in the opinion of the Engineer, the Contractor falls behind the progress schedule, the Con.
tractor shall take such steps as may be mecessary to improve the progress and the Engineer may
require him to incre_ase the number of shifts, a.nd/or overtime opera:bions, days of work, and/or
the amount of construction plant, all without additional cost’ to the Owner. ‘ i

(o) Right of the Owner to Terminate Contract — In the event that any of thé provisgions of this Con~
tract are violated by the Contractor, or by any of his subcontractors, the Owner may serve
written notice upon the Contractor and the Surety of its intention to terminate the Contraci, and
unless within ten (10) days after the serving of such notice upon the Contractor , such violation
or delay shall cease and satisfactory arrangement of correction be made, the Contract shall, upon
the expiration of said ten (10) days, cease and terminate. In the event of any such termination,
the Owner shall immediately serve notice thereof upon the Surety and the Contractor, and the
Surety shall have the right to take over and perform the Contract, provided howevér, that if
the Surety does not commence performance thereof withinm ten (10) days from the date of the mailing
{0 such Surety of notice of terminatior, the Owner may take over the work and prosecute the same
to completion by Contract or force account, forvthe account, and at the expense of the Contractor,
and in such event the Owner may also 'hake’possession of and utilize, in completing the vwork, such
materials, appliances, and plant as may be on the site of the work and necessary therefor and the

Cantractor and his Surety shall be liable to the Owner for any and all excess cost occasioned

theredby.
30. BREAKDOWN OF CONTRACT PRICE *

The Contractor shall submit on forms provided by the 'Ovmer:

(a) A detailed sstimate giving a complete breakdown of the Contract price and

(b) Periodic itemized estimates of work done for the purpose of making partial payments thereon.

(c) The costs employed in making up any of these schedules will be used only for determining the basis
of partial payments and will not be considered as fixing a basis for additions to, or deductions
from, the Contract price. Omission by the Contracter for any item, device or equipment on this
listing shall not relieve the Contractor from furnishing same when required to do so either in

the plans or specifications.

31. ERRORS OR OMISSION

(a) 1If the Contractor discovers any error-or omission in the Contract drawings or specifications or
in the work undertaken and performed Y him, he skall irmediately notify the Engineer and the
latter shall prompily verify or correct the same. - Tke Ccniractor's notificaticn shall be in writing

and copy of his transmittal shall be forwarded to the Owner.

(b) 1If, knowing of ruch error or omiseion and prior to correction thereof, the Contractor proceeds with
any workx affected thereby; he shall do so at his own risk and the work so done shall not . be .com-
sidered as work done under the Contract and in performance thereof unless and until approved and

accepted.,
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32, TESTING OF EQUIPENT AND ALL CONSTRUCTION

(a) When notified by the Contractor that, in his opinion, all work required by the Contract has been
completed, the Engineer shall so notify the Owner and request a date for the final inspection of
the work, including any test of operation. The Engineer, accompanied by the Owner, shall make a
final inspection of the work including any test of operation. After completion of this inspection
and these iests, 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 gﬁarantees, 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 tests of the materials and equipment. The Contractor shall provide neécessary
ageistance to the Engineer and Owner to perfoerm all necessary operation and quality iests on the site.
The Cont;actor will not be required to furnish personnel for tests conducted off the site.

(o) All materials and equipment used in the construciion of the project shall be subject to adequate
inspection and testing in accordance with accepted standards. The laboratory or inspection agency
shall be selected by the Owner. The Owner shall pay 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
may depend, shall be subject to inspection and testing to establish conformance with specifications and

" suitability for uses intended.
33, TIME FOR COMPLETION AND LIQUIDATED DAMACES

It is hereby understood and mutually agreed, by and between the Jontractor and the Owner, that the date

of beginning, rate of progress, and the time for completion of the work to be done hereunder are ecsential
conditions of this Contract; and it is further mutually understood and agreed that the work embreced

in thie Contract shall be commenced within ten (10) calendar days after date of issuance of the notice to

proceed,
34. OWNER*®S RIGHT TO WITHHOLD CERTAIN AMOUNTS AND MAKE APPLICATION THEREOF

The Contractor agrees that he will indermify and save the Owner harmless from all oclaims growing out of the
lawful demands of subcontractors, laborers, workman, mechanics, materialmen, and furnishers of machinery and
parts thereof, equipment, power tools, and all suppliers, including commissary, incurred in ‘the furtherance:
of performance of this. Contract, The Gontractor shall furnish satisfactory evidence that all obligations of
the nature hereinabove designated have been paid, discharged, or waived. If the Contractor fails so to do,
then the Owner may, after having served written notice on the said Contractor, either pay unpaid bills, of
which the Owner has written notice, direct, or withhold from the Contractor's unpaid compensation a sum of
money deemed reasonably sufficient to pay any and all such lawful claims until satisfactory evidence is
furniehed that all liabilities have been fully discharged, whereupon payment to the Coniractor shall be
regumed, in accordance with the terms of this Contrac%, but in no event shall the provisions of this sénfence
be construed fo impose any obligations upon the Owner to either the Contractor or his surety. In paying

any unpaid bills of the Contractor, the Owner shall be decmed the agent of the Contractor, and any payment
8o made by the Owner, shall e considered as payment made under the Contract by the Owner to the Contrastor
and the Owmer shall not be liable to “the Contractor for any such payment in gvod faith.
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35. MJUTUAL RESPONSIBILITY OF CONTRACTORS

If, through acts of neglect on the part of the Contractor, any other Contractor or any subcontractor
shall suffer loss or damage on the work, the Contractor agrees to settle with such other Contractor

or subcontractor by agreement or arbitration if such other Contractor or subcontractor will so settle.

If such other Contractor or subcontractor shall assert any claim against the Ownor on account of any
damage alleged to have been sustained, the Owner shall notify the Contractor, who shall indemnify and save
harmless the Owner against any such olaim.

8.4.4 STANDARD PARAGRAPHS: SCOPE OF WORK

The Scope of Work (SOW) section of the final negotiated contract. is that
section of the purchase order specifying the detail requirements which the
vendor agrees to supply. The SOW includes, to the degree applicable, at
least the items covered in the following standard paragraphs. Also, an
essential portion of the SOW are detailed equipment, installation and ser-
vice specifications. IFor 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 displays must become part of the final purchase order. For
complex purchases, the SOW must be extended into greater detail by an archi-
tect or engineer. Be sure to include all applicable gpecifications in this
section of the control.

NOTE: Those paragraphs marked with an asterisk (¥*) require information to

be added or other consideration when preparing the contract.

The SOW should include:
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1. CONTRACTOR QUALIFICATIONS

If requested by the Owner, the Contractor shall furnish evidence satisfactory to the Owner that the
Contractor has the necessary facilities, ability and financial resources to perform the Contract. He
shall also furnish a list of previous projects of this type and sizé which have been completed. He

shall furnish evidence of his ability to provide maintenance service for the equipment supplied.

2. STANDARDS

All equipment shall be designed, built and tested and installed to comply with recognized standards
established bhy:

(é) American Standards Association (ASA)

(b) American Society of Testing and Materials (ASTM)

(¢) Institute of Electrical and Electronic Engineers (IEEE)
(d) National Electrical Manufacturers Association (WEMA)
(¢) National Board of Fire Underwriters Code (NECP)

(f) Electronic Industries Association (EI4A)

(g} Radio-Electronics-Television Manufacturing Association (RETMA)
(h) CCIR and CCITT

(1) TFederal Commmnications Commission {FCC)

(§) Pederal Aviation Association (FAA)

(k) Occupational Safety and Health Act (OSHA)

(1) Underwriters Laboratories

(m) Applicable State and Local Codes

Where minimum standards or perfommance criteriz are set forth, no compromise of these standards or per-
formance criteria will be considered. VWhere specified standards are not mentioned, the bidder will be
expected to incorporate equipment and methods consistent with reliability and performance elsewhere
spooified. N

3. DBVIATIONS *
Deviation from full compliance with these specifications requires approval of the Engineer., The Supplier

shall furnish a formal request in writing for each 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 power 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 way, site access, roads, driveways, easements

(c) Data on existing conditions and aquipment to: be used or connected to. Ancess areas will be
defined.

(d) Parking area, and place for employees of the contractor to clean up at the end of the work day.

(e) Licenses

5. MAJOR ITEMS TO BE PROVIDED BY BIDDER
(a) This project shall include, %ot is not necessarily limited %o,providing all items detailed on the
bid price list. All other items required shall be furnished and installed to provide a complete

functional system as intended by these gpecifications,. i
(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 basis during installation and tésting) the owner personnel in equip-
ment. operation and minor maintenance. )

(4) Provide necessary equipment and perform tests to prove equipment iy performing as spacified.
Tests shall be conducted at time specified and in presence of the Engineer.

’ (5) Turnish all labor, materials, equipment and appliances for the system in accordance with these

specifications.

(6) Provide writtun record of such tests to the Owner including, but not necessarily limited to
{ransmittor r.f. power output, receiver sensitivity, frequency, %ransmitter modulation and
any other parameters indicative of Contract compliance or required by FCC.

6. REPORTINC *

For services, it is common to require that periodic progress reports are io be supplied by the vendor.

For example, & system installation contract should ecall for at least monthly progress reports complete
with a descfiption of work completed, activiity schedulee, problems encountered and goals for the subse-
quént period. The lack of adequate progress reporting by vendors, as applicable, can lead to man& problems

in terms of the purchasing agency having insufficient information to judge whether suitable progress is being

made, and thus losing the ability to take remedial action in %ime to avoid schedule delays.

7. UTILITIES

All water and electricity necessary for the construction of work specified hereinafier shall be furnished
by the Contractor except where these utilities are readily supplied by the Owner.

B. EXAMINATION OF SITE : ~ Lty

The Contractor shall visit the premises, carefully examing same to familiarize himself with existing’condi~
. tions at the time of submitting his proposal as no claim for exiras will. be allowed for any work which
could have been foreseen by the Contractor and included in his proposal at the time of submitting same. = .

§
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9. SCHEDULE OF WORK

The Contractor shall so schedule the work as to not interrupt the daily routine of the other functions in
the buildings in which work is to be done and shall coordinate with the proper authorities.

10. STORAGE OF MATERIALS

The. Contractor shall provide for storage of materials; any materials stored outside shall be properly pro-
teoted from the weather and shall be located in areas approved by the Engineer.

11, PRO’I‘ECTIE)H OF EXISTING BUILDINGS AND SERVICES

The Contractor shall be responsible for damages to the existing buildings, equipment and services during
construction. Should any damage occur the Qontractor shall replace or repair to the satisfaction of the
Engineor.

12. SPECIFIED EQUIPMENT

(a) Where equipment is specified by trade or type wame, only those brands or types mentioned will 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 bidder will be determined on the basis‘
of the base bid and any Yasked for" aliernate; any write-in alternates will not be considered in
determining the low bid.

(‘o) tihen an item of material or equipment is specified as to make, size, shape, operating characteris—
tics, and capacities, étc., and other brands are mentioned as acceptable equal, the other brands
must conform to all requirements of the specifications and it shall be the Contractorf's responsi-

bility to verify the other mentioned brands do meet the requirements of the specifications.

(o) These specifications do not include any proprietary items, componontis, circuiis or devices which
would preclude any equipment manufacturer from producing equipment to meet these specifications.
All technical tolerances, ratings, power outputs or any technically specified criteria contained
within these specifications are considered to be within the current.state of the Blectronic art
and are currently being met by commercially available equipment. The fact that a manufacturer
chooses not to produce equipment to meet these specifications , proyiding the above criteria are
met; will not be sufficient cause to adjudge thuse specifications as restrictive. Should any
of the above criteria not be met within these specifications as to cause or portion of these

gpecifications te be proprietary, the Owner shall be advised'immediately.'
13, LICENSING

Contractor shall provide Owner with technical data necessary for preparation of application for necessary

pormits and licenses for the system and shall assist in preparation of applications for samae.

14. SURVEYS

.

(a) Provide all surveys, field tests and other investigative work required for verification and relocation
of applications for same.

(v) Provida Engineer for four (4) copies of reports of such investigations.
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15.

(a)

(®)

INSTRUCTION MANUALS AND PARTS LISTS

Furnish prior to final acceptance three complete and final copies including corrections and revisions
to the system occuring during installation and test for each installation. One manual of each type

shall be furnished to the Engineer. Instruction manuals are to inoluds the following information:

(1) Summary: Techniocal summary of the equipment including power output, power input, frequency iange,
etc.
(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 of equipment.
(4) Specifications for each station of the system.
(5) System drawings, comprising detailed drawings applicable to the system and showing connection
points for Owner wires and power supply terminations.
(6) Parts list with identification symbols or part numbers for all replaceable parts and agsemblies. -

Parts lists shall inolude technical description of parts to aid in eass of procurement,

The text of the instruction book shall include: E

(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: Which shall cover the installation of the subject unit. It shall contain
instruction for unpacking, positioning, and wiring the unit and the installation and wiring of

any separately crated components, and optimization of system performance.

(3} Operation: Which sball outline and deseribe in detail all adjustments, checks, and tests required
to place the subject unit in a satisfactory operation., Instructions and information regarding the
limitations of the equipment.shall be given, especially in conneciion with components likely to
be damaged by improper adjustments.

(4) Maintenancg: thich shall be‘devotgd primarily to maintenance of the equipment and chall give des
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 possilile troubles, together with their remedies, and & table of the normal
_voltages and currents for various items, over their normal range of operation. .The instruction
book shall contain a complete list of all parts for the subject unit including such minor items

as sockets, terminal strips, etc. This list shall be made up in tabular form and containt

The item number corresponding o diagrams furnished (such as 0=1, Gwl, L~l, etc:), A descrip-
tion ‘of the item rating where applicable, and a statement of its function gsuch as (capacitor,
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, including

a minimum, part symbol, name of part and its function, manufacturer’s rating, name and
address of manufacturer and his type designatioh., Diagrams shall be included in the instruc-

tion book as follows:
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~Sohematic diagram of edch unit module

~Schematic diagram of each unit or module which uses a printed circiii board shown ag an overw
lay on a pictorial representation of the printed circuit board, boih sides.

«Schematic-diagram of -all control circuits

~Schematic diagram of intercommections of units or modules

~External connection diagram for each type of installation

«Item designations corresponding to the parts list shali be shown on all drawings

~Calibration charts of all controls and adjustments where such calibrations are necessary
t6 proper maintenance of the equipment

~Mechanical details of any special mechanisms employed in the equipment

~Block and level diagram indicating all voltage or current levels

(¢) Bind each Imstruction Manual in durable cover including a folder envelope for drawings.

(d) in addition to schematics, etc.; the manuals shall contain theory of operation of all active
devices in sufficient detail to facilitate servicing. The bidder shall include a bid sample
of complete manuals from an installation of similar size and scope for the purpose of evalua-

tion, The manuals will be returned.
16. CLEAN UP

Romove from buildings and sites as it accumulates, all containers end debris resulting from this Contract

work and leave all materials and equipment and spaces occupied by them absolutely clean and ready for use.
17, TEST AND INSPECTIONS

(a) The Contractor shall put all equipment into satisfactory operation and perform all work as necessary
for tuning, adjusting, ete. required for satisfactory operation.

{b) Tests and inspections may be conducted at any time at the Owner's or Engineer's discretion to deter-
mino -the characteristics of the system herein described. Contractor shall assist in such tests and inspec-
tions an necessary through provision of equipment and access to various connections, devices, and in general

all equipment, in adéition to demonstrating operating features of all components.

(o) Contractor and manufacturer shall perform shop tests prior 4o shipment of equipment. The Engineer shall
be notified of shop tests two weeks in advance and shall be permitted to witness all tests. This shall
inolude assembly of all equipment inmanufacturer's plant and testing of all circuits to assure proper func-
tioning of all equipment and meebting performance specifications. Certified data of tests shall be submitted
to the Engineer,

(d) Contractor shall make all tests, inspections, and checks necessary to place equipment in operation and

to detormine that system functions satisfactorily.

{¢) Contractor shall notify Engineer when installation is considered %o be complate, in operating condition
aid roady for operation and performance tests,

(#) 1In presence of Engineer, Contractor shall conduct complete functional performance tests of system to

demonotrate that system meets performance guarantees. Data recorded during these tests shall be checked
againot that obtained during shop tests. All instruments to be furnished by Coniractor.. Owner will not
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accept work nor make final payment to the Contractor until Contractor has proven to the Engineer beyond
a reasonable doubt that the system furnished and installed by the Contractor is operating in conformance

with specifications.
18. GUARANTEE

(a) The Contractor shall guarantee all materials, workmanship, and the successful operation of all equip=
ment (except tubes) and apparatus installed by him for a period of one year from date of final écceptance

of the whole work unless indicated for a longer period of time. If any defect or malfunction occurs with
in the first three months following acceptance, the Contractor shall repair or replace the defective unit

at his.sole cost and expense. The guarantee for the subsequent nine months of the year following acceptance,
ghall be limited 4o replacement of parts, complete modules, circuit boards and individual comporent at no

cost to the purchaser, for any labor, equipment or transportation, replacement parts, 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.

(c) If it appears that within one year from date of completion the equipment does not meet the warranty
specified above including repeated failures of the same component or unit, the vendor shall thereupon
correct any defect{ including non—confermance with the specification and at its option either by repairing
or replacing any defective part or parts. The Contractor shall respond to a trouble call within twehty-
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- l i
fications and be free from defects inmaterials and workmanship  The fore301ng warranty is exclusive of all '

o6ther warranties whether written, oral or implied.

(e) In addition the Contractor shall guarantee the system for following conditions:
(1) Free from imperfections in design, mierials, or construction which would create hazards, operating

difficulties, or failure to mect specified performance guality.

(2) Capable of continuous and satisfactory performance under normal operating conditions as speci=-

fied equipment rating and capacity.

(f) The 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 shall be in a position to promptly replace

these parts or provide information for substitute parts as may be required for a periel of ten (10) years.

(g) The .Contractor shall, on combining the equipment supplies with the materials and services provided by
the Owner gurantee a completely operational system to the extent that the bidder supplies the equipment.

19, EQUIPMENT DESIGN

n
! .

The equipment provided shall be of rugged construction and designed with the best engineering practices and
incorporate the latest technical developments. All gquipment and materials supplied must be new.
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20, SYSTEM DESICN
The Contractor shall be responsible for providing equipment which performs within the system to the specie-

fiocation outlined in this document. The Contractor shall furnish and install the eguipment supplied and

demonstrate that it is compatible and the system performance in accordance with these specifications.
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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 49
usage, many are becoming more important as the equipment improves and be-

comes more cost effectives

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 LAW ENFORCEMENT INFORMATION SYSTENS

There is an increasing flow of information from loucal,state and national

law enforcement records files, Huch of the information now is handled

by manual retrieval from files of aperture cards, microfiche and printed
lists, ﬁecent developments in integrated data systems have resulted in the
NCIC data system, TRACIS (Iowa}, LEADS (Illinois), LEIN (Michigan) and other
state-wide systems. Automatic information systems are now appearing,in-—
volving the use of computers for automatic file eniry and retrieval via
time~shared terminals., Several large cities are extending this concept in use
of automatic command and control system and with 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 froﬁ the usage of these systems if they were designed 1o 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 ggp;ral usage
commences. ' B

The recommended procedure to.obtainvthis develOpment incolves encouragement of one 5&5

or more agencies (which have an experimental interest) to develop grant
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request proposals which will partially fund this activity. Accordingly,

the following functional description is provided to list features which
should be sought in a system design. The design of such a system is

beyond the scope of this contract, however, major vendor systems were

reviewed in preparation of the following 1list which provides a basic

funcational capability required of the system;

1o Files:

8., Wanted persons

b. Wanted vehicles, possibly as part of a complete county vehicle

. registration file

c. Stolen property

de Crime statistics

e. Dispatch activity, incident files, etc.

f. Modus operandi, a major crime record comparison and matching process
2. Punations:

e Person/vehicle/prOperty search for local area wanted or stolen as

appropriate,
b. Incident status and reporﬁing. Provide status of incidents as they

C,

d.

are reported into the system, when the dispatcher assigns a unit,
when the unit reports 10-23 and 10-24, and when the incident is
cloped. A denired optional feature is the capability to ascertain
whether the same incident has been reported by more than one person.
As incidents are reported, the computer can search them for éimilari—
ties and report these similarities to the dispatcher,

Prior incident search. This feature enables the dispatcher to ascer-
tain whether an incident has occurred at the same address or at the
resident corresponding to given name. This information is also
essential to preparing crime reporits and statistics,

Automatic dispatch. This feature automatically keeps a record of

the current status of all units. It displays the numbers of the
available units in a given patrolled district or area to the dis-
patcher go that he can dispatch the nearest unit to a complaint,

It also maintains records on available vehicles in adjacent patrolled

cdistricts in the event that all of the units in the district in which

the incident occurred are out of service. Eventually, with the
advent of reliable automatic location devices, routine dispatch

could be aﬁtomatic,
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e. Uniform Crime Reporting. This feature allows the automatic develop-
ment of uniform crime reports,
fs+ General — A law enforcement system should be flexible and open-ended
| so that proérammed features can be added at any time.
- It should provide sufficient bulk storage to accommodate the re-
quired files.
— The software should he portable, that is, written in a common language
(e.g. COBOL) such that it can be used on different cémputers,lWith
no, or at 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
. seconds (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 syse
tem (terminals in the vehicles).
-~ Its reliability should be very high (well over 99%, 95% of the

time) with backvp 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 assisftance of an indepen~

dent consultant. It must be recogniged thaﬁ specifications ??r a computer
system are vastly different from those of a‘communications system. The

reason for this is,that computer systems are‘épntrolled by programs (soft—
ware) and it is very difficult-to write adequa%e software specifications.

None-the~less, we recommend that independent, non-restrictive gpecifications

be drawn for a system; that vendors be asked to bid on dgyeloping»the“éyéﬁéﬁ‘

" based on those specifications; andwthatntheﬁgféfém'épébified be a turm-key
system, that isi_paymeﬁﬁ'fbi the gystem is m#de when the system is delivered,
doCﬁmehted, tested on~line and meets all specificatidhs when operated by agency

personnel who have been instructed in vendor training sessions,
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9.2 AUTOMATIC VEHICLE MONITORS Tif LAND MOBILE. SYSTEMS (Reference 30)

Rapid geographical vehicle location and automatic electronic display of this
location requires a.public safety comminications subsystem., This subsystem
is comprised of a sensor which provides location data, a communications

link to transmit these data to the Comm Center, a data processing device and

a method of displaying the information in geographical terms for use by the

“Comm Center dispatcher.

Autematic «vehiocle monitors (AVM) or vehicle locators have been discussed with
gtate, county, and muhicipal law enforcement officials both inside and out-
gide of Iowa. Reactions varied from 'may be useful" to '"would have great
utility"! Estimates for the desired vehicle location accuracy varied from
100 feet %o one mile. An average was 500 feet for metropolitan areas and

0.5 miles in rural areas. Officials generally view such a system, when it
bacomes 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 difficulty,; and enabling better supervision of patrols. Several mentioned
that unless such supervisory applications were handled properly, some officers
might take offenge at ‘their every movement being observed. One supervisor
mentioned in this connection that "any officer who was doing his job would
have no worries"., 4 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 condision,

9.2.1 AVM BENEFITS ‘ -

The use of an automatic vehicle monitor in public. safety wvehicles, especially,
those used for law enforocement patrol units has several potential benefits.

These include:

1. A reduction in overall unit response time by assuring that the dispatcher
Qﬁn locate and dispatch the closest available unit in each case. Reduce
%ﬁe number and length of radio messages associated with the emergency
regponse. Both of these have an effect in reducing the response time to

an emergency request,
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2. Command and dispatch perscnnel 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 display of unit
location will allow storage of data and enable generation of activity
summaries for any period of operation of the unit,

4. Patrol patterms 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 continously the vehicle
distribution in a patrol district,

5« Automatic non-voice status reporting devices will enable command. personnel
to be alerted immediately when a patrol unit needs assistance and will
enable the assistance to be directed precisely to its destination,

6. Communities or operating Comm Centers for regions, districts
or communifies in a network will be able, through centralized computing,
to determine all the vehicle locations in the network and provide, there—
fore, a location service function for that area. This function provides
the real-~time information needed for computer-aided-dispatch or automatic

command and control systems.

9.2.2 FUNCTIONAL REQUIREMENTS

Some basic functional requirements and parameters that must be determined for

an AVM subsystem are as follows:

l. Area of coverage, jurisidictional area of agency,
" 2. Acouracy 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 operations
b) during priority operations;
5. Frequency of locatién sensor measurements. Continuous (i.e. {10 second
period), ) . ﬁ
6. Data transmission rate. Dafa may be interspersed with voice on 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, reliability, maintenance, use by
other services, amount of spectrum used, etc.),

9. Data processor (small unit at public safety Comm Center),

10. Display at Comm Center dispatch console,
11, Cost for mobile vehicle sensor should be less than a standard mobile
radin),

12. Mobile readout of coordinate ppsition (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. Triengulation or trilateration (radio location).

Inertial Navigation Systems

The inertial navigation gystem uses equipment completely contained in the
vehicle to determine its locatian. The distance and direction of travel

are monitored by 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 a request,

g R i e “ki T o ol s i 1 AT ii( "

Although inertial navigation systems have been developed and are currently

in use in aircraft, no known AVM system using this principal has bean tested.

The primary reason is high cost, for a gyro platform is needed in each

. vehicle. This is very expensive (eslimated at $10,000). A periodic update

;%1 g method is required for reset of inherent drift inaccuracies, For reliability,
k the reset should be automatic and either continuous or be provided each 15

to 30 minutes. This requires either a manual or automatic input of a

~secondary location monitor. -
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Proximity 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 transmititers emit location
codes which are received and stored in the vehicle as it enters a parti-
cular geographical 'zone". When a data request is received by a
vehicle 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 "gone" inside of which the
venicle is located. The accuracy 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 accuracy of 500 feet is
between 10,000 and 20,000. The RCA test system operates with an
amplitude modulated carrier at 10.6 GHz énd uses a 10 bit message at
100 bps. This enables the system to have 512 zones and iz readily

expandable.

b) The Motorola system was built and tested for use in Chicago Transit
Authority buses. It used fixed location "signposts" 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 bus recelver as 1%t passes a sign-
post. Data is stored in a receiver memory. Each time the bus passes

a new 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 MHz (nominal). The system has a
capacity of 3,300 buses with an up~-date period of 5 minutes. The sys—
tem accuracy at the 95 percentile point in a metropplitan»high~rise
environment is estimated at 500 feet. No careful 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 pign. Individual



LAY

¥

o
N . I " e k3 ine Ay 3 i JETe i«
ik e o " . i e e S E T e o - Je 4 g r ; .
k ; - E - s R -
> - £ a-nlt N - "
A o ¥ . T S o . Lt R . L B . D Y . G K . . v : L .

R
SR e
LoD EY

S -

high-Q elements operating in the microwéve bands are made a part of
the street sign. The discrete frequencies to which the elements are
tuned are made a2 part of the '"printed circuit street sign' and are

individually selected for each different intersection.

Each vehicle contains a pulsed microwave transmitter which sweeps
through a specific range of microwave frequencies in sequential bursts.
When the wvehicle approaches the coupling range of the "sigﬁpost", those
frequencies in the swept spectrum at which the tuned circuits are re-
sonant are re-radiated. These are detected in time sequence by the
microwave receiver in the vehicle and provide the necessary 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 known if a system of this type has been tested. The number
of "gignposts'" required would depend on needed accuracy of a

vehicle location, - 5

Trilateration Systems

Several systems, which can generally be classified under radio location using
trilateration or triangulation, have been either tegted 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 operafional features, performance capabilities and‘limit—
ations. Bach 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 System (Reference 28)

The Hazeltine system is a wide-band pulse ranging system operating in the 902~

928 MHz band. It employs a hyperbolic ranging algorithm so tHat only the
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return transmission from the vehicle is used for ranging. Modest data
transfer is provided between base station and vehic}e during each o

location up~date which occurs in a time-slot assigned to each vehicle.
Approximately 4,000 vehicles can be accommodated every 15 seconds in a

thigh-rise" environment with a demonstrated accuracy of 300 feet.

(b) The Cubic Corporation System (Reference 28)

The Cubic AVM system is operated at 220 MHz and uses phase trilateration
and includes the usual voice channels and a two-way digital link between
the base station and the vehicless The data link uses a digital link
overlay technique and operates at 3840 Hz and a rate of 240 bits/secr
Low priority vehicles are polled.fouf (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 and one high priority
group, The base station transmits a tone for trilateration purposes and
can obtain data from approximately 1000 vehicles per minute. The system
location accuracy in a '"high-rise" enviromment is approximately 5000 feet

and in a low-rise enviromment 3400 feet,

(¢) Sierra AVM System (Reference 28)

The Sierra systém uses phase trilateration on a 1.5 kHz tone transmitted by
each vehicle for 10 milliseconds on the regular mobile transceiver. The \
signal is received Ey several satellite receiving stations, demodulated with
the audio transmitted to the base station via dedicated telephone lines.

The system will determine the vehicle location in a "high~rise" environment
‘with an accuracy of 2700 feet and in a "low-rise' environment with an
ascuracy of 4500 feet. Two 25 kHz channels wiil accommodatev1,360

fixed route or 680 random route vehicles. In order to achieve a location
accuracy of 500 feet, it is eqtlmated that 28 receiving statlons w1ll be

necessary to cover an urban area of 100 square miles,

i
t
r

(d) The Teledyne AVM Systmn (Reierence 23)

The Teledyne AVH syscem uses the U.S, Coast Guard Loran-C navigation system
operating at 100 kHz and as ‘a conseguence no additional spectrum alloation
is necessary, A Loran-( receivér‘is used at the base statipn and in each

o

vehicle,
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The time dlfference daua from each. vehlcle is ‘transmitted to the base
gtation and +he Comm Cenuer processor determlnes the vehlcle location,
An accuracy of 500 fep% 19 r*la.lmed. fof tho sybtem with recorded accurgcies

of 1,400 feet and ﬁ,OOO feet belng,measured in a '"high-rise" and "low-rlse"

environment respectively in the Philadé}phié'aréa;

At the preseﬁt time, the Loraﬁ-c'ground;wave pfépagation, which is capable

of providing a location fix with 1,500 feet asouracy contours, 9% of the

time and a standard deviation of O§1‘microsecon&, covers only the Eastern
one~third of the continenial United States (East Coast, Southern Coast,

and the Great Lakes from Wisconsin east). Skywéve fix area, which covers

thé remaining area‘to the Rocky Mountains provides an accuracy of only

two nautical miles per‘microéécondg‘fCoasidefa%ion‘ié now being given to
ingtalling Loran~C sﬁétions td'providé WeSt cost coverage but North Cenﬁ;al
States and,portions of the Southwest will not be covered by stations currently

planned for installation through the year 1980.

(e) TV Time System (Reference 29)

. The ‘National Bureau offsfandards Boulder Laboratofy has proposed and
tested the basic concepis of an AV} system which uses time synchronized
soan signals from nearby TV stations, The basic time difference data is
measured in each vehicle and these data can be transmitted to a Comm
Center on an existing radio channel for brocessing and display. Results
show that the system is capable of a location accuracy of better than

60 meters (200 feet) with a 95% confldence level.

After time synchronization of TV sfations is implemented, the TV stations
beoome passive partlclpants in the system. Houever, the use of local

T stations in this system presentb a problem because the stations do not
ordlnarlly operate twenﬁy—four hours per day. In addltlon, TV stations
are not necessarily uniformly dlubrlbuted around a métfopolitan area.
These compllcatlons could be ellmlnated with aux111any stations con=
structed spe01f1ca1]y for this purposé but this removes some of the
economic and spectrum advantages to this systems The cost of AVM
equipment per vehicle has'peén esfimated“to be between $500 and $1,000,
This doesn't include the cost Qf the processor and display units at

the Comm'Center.
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(f) Omega System (References 31, 32, 33 and 34)

The Omega navigation system, when fully implemented iﬁ late 1975, willg
provide world-wide navigation. Eight (8) transmitters will each radiate
10 kilowatis of rf emergy on 10.2, 11.33 and 13.6 KHz in synchronized

1 second (approximatély) time slots which comprise a 10 second time frame.

These signals are currently used for maritime and aircraft navigation and
have positioning accuracy ranging from approximately 660 feet to 6600 feet
(one nautical mile). They 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 received signals and én internal frequency standard.
The phase data wouid then be automatically transmitted in digital form to
the Comm Center on the Information Channel whenever 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

the ionosphere (due to the rising or setting of the sun). The Comm;
Ceater computer can then calculate and display the location of the mobile.
It may be expected that this differential system could have accuracy
better than the pfimary positioning necessary and its cost should be con=
siderably lower than when primary position fixing is done within each

vehiéle.
9.3 RECCMMENDATIONS

The AVM state~of-the-art is evolving relatively slowly and has not approached
a point where one or more sysitem types have;becohe predominate, System cost
estimates are very difficult to obtain as some manufacturers are waiting

for firm frequency allocations to be made by the FCC for AVM applications.;
Therefore, it is recommended that no general implemeniation of AVM's in

Iowa Public Safety Communications be undertaken at this time. However, it
may be considered desirable for concerned officials in some locations, e.g.
Des Moines and Polk County or the nghway Patrol to obtain funding of a

research model 1nstallat10n of one of the AVM systems described above.
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10.0 RECOMMENDATIONS

The following recommendations are prepared for guidance of those individuals,
organizations and Advisory Committees having respongibility 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 fhe State Planning Agency/Iowa Crime Commission
make application to the LEAA for funding to develop this Tactical Channel
system for all counties:

"a) Which 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,

¢) Which will agree to install and maintain such equipment.

10+2 POINT-TO-POINT CHANNEL RADIO

1. It is Tvecommended that the usage of the Point-to-Point Channel by the
Iowa Highway Patrol Radio centers be continued for broadcasting an

alert of severe weather warnings to all county Comm Centers,

2 It is recommended that the Point-to-Point Channel radio system
(1550370 MHz) be equipped to operate as a simplei voice grade link to
receive data transmissions from another agency 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 Iowa and
the Chief Radio Engineer engage in inter-state discuésion with other
states communications personnel who are ?esponsible for planning; and
with the FCC and the National APCO in an*;tfempt té convert the 155,370 MHz
frequency usage from a single frequency simplex, non-CTCS, non-éelect-
ive calling, to. a'voice/data system whiéh has selective calling with
nation~wide standards of code assignments and procedural use for base

stations only.
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10.4

TELEPHONE SERVICES

It is recommended that incoming emergency request lines represenf
wherever posgsible 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.

It is recommended that 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,

It is recommended that the emergency request telephone system utilize
calling numbers differing from those of the administrative system to
agssure that the busy conditions of one system do not cause the other

1o become overloaded,

"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 review specific eqguipment and service
requirements for each Comm Center planning consistent with agency's

capabilities and requirements,
AUTOMATIC COMMAND/CONTROL/INFORMATION SYSTEMS
If is recommended that evaluation results of automatic command and cone

trol/information system operation now beirg conducted ih other states

and their cities, be reviewed periodically by the Division of Communica-

 tions or representatives, with intent to develop at least one or two

2.

active trial usages of the best of these in cooperation with forward lookw

ing agencies in the State of Iowa. . Proposals for Federal aid should be

considered to partially fund these projects,

It is recommended that results of mobile data systemé évaluation projecfs

which are being conducted in other states and their cities, be reviewed
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3 ; periodically by the Division of Communications with regards to estab-
}‘ ‘ f: ‘ ‘ lishing at least one 6r,two active agency trial usages of the best of
. N each, Proposals for Federal aid should be requested for these projects, .

fl ‘ﬂ  B 3 It is recommended that regardless of data system usage, a oconcerted effort
%"‘ ?;f" be made by each Comm Center Governing Board to coordinate policies for
;AR

| R improvement of data files and {o develop state-wide/nation-wide formats

’ v L . -

for data reirieval and transmission to mobile officers.

ot f;” 4 It is recommended that available and mobile data system and automatic

vehicle monitoring system evaluation results being conducted by other

SRR

states and cities be reviewed periodically by the Division of Communica-
tions with planned development for establishing at least one or twe

active agency usages of the best of these., Proposals for Federal aid

i b

should be considered in funding these projects.

4 R S5 It is recommended that Chief, Comﬁunications Division study present
requirements for state-wide data communications systems and evaluate

; them to define requirements which will enable the development of a long
é’ y ; 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.
3 10.5 - PROCUREMENT

1. It is recommended that the State Communication Advisory Committee be
responsible for the stéte—wide coordination, update and adequacy of techni.
cal speéifications used for communications equipments and systems and in

%’ system purchasing. When reguired this group should request technical

me ; : assistance from the General Services Department.

:ﬁ ‘ 2, It is recommemded that the administration of each local (city, county,
L or region) communication system designate a specific individual(s)
within a specific agency to be responsible for all purchasing for that

system.

3. It is recommended that the administration for each local (city, county,

g N or region) communication system or an appointed committee thereof take
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responsibility for developiﬁg written procurement policies and pur=-

chasing procedures for that system.

It is recommended that each looal,(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,

It is recommended that the State Communications 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.

It ig recommended that the Cxrime Commission develop a set of applicable
guidelines for preparation and for approval of grant requests for imple-
mentation of this communication plan, The gaidelines will address such

items as:

(a) Degree of Compliance;

~1e Regional or countfainclusion of all law enforcement agencies
in Comm Center. Cooperation statements desired,

2. Establishment of Communications Qoverning Board for agency
representation,

3. Tactical subsystem implementation inclusion and agreement
to comply with operatingbrules and regulations,

4« Frequency plan compliance, operations channel,

5e¢ Implementation in accordance with suitable Generic System
plan herein defined,

6« Emergency request telephone system installation,

Te Staff upgrade and training, ’

8s 24 hour operation,

9s Continuous funding for operations (joint).

(v) Need Justification:

1o Increases the degree of improvement in inter-agency coor-

dination, @
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2, Priority as applied in this plan,
3., Schedule of ‘implementation as applied in this plan,
4e Crime index rating (weigh equal need in favor of imple-
menting the system where crime index is greater),
(C) Development of Matching Fund Sources

1¢ Local matching funds,cash and In-kind
2, State matching funds, cash and In-kind
3« SPA matching funds.

It is recommended that in state-wide budgeting for procurement, that
five ‘o ten thousand dollars per year be allowed over estimated 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

Te

3e

It is recommended that the City of Des Moines be asked to change their
usage of UHF frequency 4604325 MHz and 465.325 to 4604350 1Hz and
465,350 MHz to correct an intermodulation product in the present freq-.

USNCY USage.

It is recommended that when regional planning is completed involving
gither Grundy, Washington, Decatur, Van Buren, and Crawford Counties
that additional site location cost effectiveness and signal reliability
analysis be performed based upon the avallable sites and the selection

of Comm Center city locations for the county or region,

It is recoﬁmen&ed that a project be established jointly by the Division
of Communications, the Departmént of Public Safety, and the Crime Com-
mission to develop a "standard light bar" configuration for use of law
enforcement (publio safety) vehicles using mobile radios, Requiréments
should strongly favorbminimizing 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 specification for the Iowa

Telecommunications system vehicles,

- 275 =



4o

De

Be.

8.

It is recommended that each county organlze a Governing Board of user
agencies in order to develop this 1mplementat10n plan in their jurise—

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, alsc mobile Comm Center,

It is recommended that there be established a Communications Advisory
Committee consisting of from 11 to 13 members appointed by Sheriffs
Association, Iowa Chiefs of Police, The Iowa APCO, Department of
General Ssrvices and Department of Public Safety, to assist the State
Planhing Agency in the iﬁflementation of the plan state-wide when LEAA
funds are to be expended, EMS, fire, and other agency members may be

named for coordination and mutual plamming cognizance,
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Advisory Committee for use of the Wide Area Channel (IHPR "LEA"™ Channel).

It is recommended that the Communications Advisory Committee be responsi—‘

ble for the state-wide ccordination of state-wide law enforcement 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 . A term used to identify a law enforce-
| ment organization or group of organiza-
tions using the communications systém.
Usage of the term with a modifier such
at sheriff agency or city law enforce-
ment agency refers to the géneric sheriff
agency or the generic e¢ity law enforce-

ment agency.

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

the encode or decode function.

Channel An assijzred Q&mmuﬁications trans—
mission s=zvice function. More than
one pat! Lr link may serve a funbtional
channel requirement.
1) Specifically for this report, the
Information Channel functions to pro-
vide the transmission of information
(data) requests and a link for receiving
‘the information.
2) Tactical Channel - functions to
provide the mobile~to-mobile Mutual Aid
commmnications related to inter-agency
and intra-agency criminal apprehension
activities and for transient officer
assistance.
3) Operations Channel - functions to pro-—
vide the routine communications between
mobile units and their Comm Center opera-
tional command and control dispatch.
4) Vide-Area Channel — functions to
provide sbecific mobile~to=-mobile communi-—

cations between units of a given agency
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Channel (cont'd)

Comm Center

Decibel (abbreviated dB)

DiSpétchers

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 mébile officers.

The facility complex of equip~

ment and personnel from which all

" communications dgctivity for a spe~

cific agency, county, or regional

- group of agencies is controlled.

- The logarithm of the ratio of one num-

ber to a standard reIe“ence number.
Usuully ueed for the ratlo of electri-

cal power (10 log PZ/P1) or voltage

(20 log Vp/T1)s -

‘The personnel who are assigned the
Comm Centér radio.oberator‘funrtion
“and the emergency request/complalnt

:channel response functlon.

The 4 Aeéibel power. gain“of a speci-

';1fned antenna relative to that of a

{Vhypothctlcal spherlcal pat»ern an—

tenna radlatlnm or reoelv*ng equally
1n all dLrechlons.' This 1sotrop1c

antenna g«;n has been &sslgned the

EN -
ks g

The declbal DOﬂPr g11n ‘of a Spe01f1ed
antenha rclatlve ﬁo the gain of a loss~
lesszha\ ~yave dzpole antenna in free
space. The losslesh half-wave di pole

has a 2. 15 dBl galuu




dBw | ' The decibel ratio of the power output
of a given source (usually a radio
(- o transmitter) to a one watt source.

. 0 dBw defines a one watt oupput level.

4Bm ’ B ' - The decibel ratio of the .power output
’ qf a given soﬁrce‘to a one milliwatt
'éource, k
0 dﬁm"defines a one milliwatt level

30 dBm equals O dBw.
k S :

Generic System Y | system mdﬁel\which desecribes the
.general dharacteristics, channels
and f;equency‘asagé for a number of
typical or an aggrégate characteris—

- tic for several agenciés,

Information Channel - - See Channel 1 definition.
iyp g Iowa Highway Patrol mobile unit
IHPR Iowa Highway Paﬁrol»Radio. The

operational radic Comm Center, a
base/repeater station or frequency

may be\referenged.

LEA Law Enforcement’Aﬂenéy(s) Reference
all agencies in lowa unless modified

such\as "oity LEA's'.

LEATAC "' Law Enforcement Admlnlstrators Tele—

communlcatlons Adv1°ory Commnttee

Link ¢ | Theﬂtransmission - recption equip-"
B _ment and mediym forning a two-way path
for communicatidns (radios, telephone,
-y ] ' teletype, étc.) in a pariicular channel,
: ' A frequeney or freguencies are aasoclated

R ‘ , with radlo llﬂkS.'\

- 283 o




MCA

Maximum Peak Message Rate

MSL

Ope rations Channel

S/No

SPI

Tactical Channel

Marginavaoverage Area

This term relates to the signai area
where signal reliability is less than
a specified amount, e.ge 50% service
probability index. (SPI)

o

The number of messages which are trans— -

mitted during the busiest five (5)

minute period of a busy hour. In this

.report, the predicted message traffic

values for radio and telephone are

the maximum peak message rates.,

This assures an adequate system channel
capacity for the public safety 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 definition.

Signal strength'to noise power ratio
usually measured in 1 Hz bandwidth and

expressad in decibels,

Service Probability Index

This term desoribes the statistical
reliability and confidence factor -
associated with the Longley -~ Rice

propagation prediction program for

computer analysis.

Sew Chamnel 2 definition.

“f
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TBA To Be Added.
"Wide-Area Channel See Chamnel 4 definition,

The value on the right of symbol is
e » 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 IMPLEMENTATION PLAN

13«1 .SIOUX CITY POLICE DEPARTMENT UHF SYSTIM

The UHF system designed for the Sioux City Police Department is based on
projected message traffic load and the topographic features requiring special
consideration to ensure adequate circuit capacity and area covevage, re- 5
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 radio 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 Infermation Channel, The frequencies

are assigned as follows for the base station transmit/receive;

460,075 / 465,075
460,175 / 465,175
460,300 / 4654300

460, 400 / 4654400 To be used should South Sioux City
become a part of the Metropolitan
Comm System,

The tone encode / decode frequency to be used is 146. 2 Hz.

See Figure 13-1 for a block diagram which depicts the arrangement of the main
transmitters and the satellite receiver system, The mobile and portable

operation into this system uses the t.watt hand held portable which provides
adequate coverage when operated with the satellite receiver system. Using the same
portable unit plugged into the vehicular charger mount, external antenna,
auxiliary audio system with speaker, and a separate hand held microphone, the
operation from the mobile will be very reliable. Following is a brief

description of each equipment 1ocatioﬁ and the function it performs:

Communications Center: (Reference Table 13~1)

The communication center remains in its present location at the Police

Department Headquarters, The control console currently installed is

-

i
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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 whlch
would provide itwo 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
lines which may be angyered by one of four operator positions.b An apprgpriate
nunber of outgoing lines are required for connection to associated agencies and
incoming lines from these agencies (unlisted numbers and dedicated lines may

be used). Radio and recorder terminations and cross connections are needed also.

Sioux City is predicted to hava a traffic density exceeding the capability for

a Call Director instruments It is possible to use a recessed button (400 series)
console, however with the great possibility for 911 emergency calling developing
in the greater metropolitan area,; it is recommended that usage of the Bell 310
(or equivalent) switching console be considered for the two telephone operator/
dispatcher consoles, The specific engineering detail must be developed by
telephone company engineering persomnel for this and at the radio dispatch

consoles,

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 chamnel pairs. The antenna system located at the Police Depariment will not
be adequate to provide city-wide reliable signal transmission/reception, but will
satisfactory for a disagter type operation, should the main transmitier group

be disabled, Receivers for all three frequencies are insialled at the Police
Department and are included in the satellite receiver complement, The satellite
receiver system is also utilized in the repeater system to provide access fiom

any looation within Sioux City.

All incoming emergency telephone lines, as well as the audio lines for the

radic communication are recorded on multichannel +tape recorders. TRACIS

~information is provided from existing instélled equipment, Emergency power is

noyw operational at the Police Department complex.
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Main Transmitter Remote Base: (Reference Tables 13-2, 13-6 and 13-7)

The main transmitter site requires a new tower located nearby the water tower

at the North Cheyenne and 41st site. Three (3) separate remotely operated
transmitters with companion receivers and duplexers will be installed in the
enclosed area under the water tower which is available for equipment and has
commercial power terminations. A new 200-foot tower is erected, preferably a
guyed taower, but a self-supporting may be necessary due ﬁo.specific site
conditions, to support three (3) UHF antennas plus the county -wide high-band
antenna When the Tactical/Info system is implemented, See Figures 13-<2 and 13-3,

UHF signal transmission reliability from this location provides s;gnals
exceecing the specified grade of service to the entire city as we;i as
county-wide for the high-band system, Control and audio lines fi& the trans-
mitters and receivers are standard &oice-grade leased telephone gircuits.
Emergency power is provided by a 7.5 KW gasoline powergd genera{or set with

automatic cut over in the event of wtility power failure,

Remote Satellite Receivers: (Reference Tables 13.3 and 13-4)

in addition to the satellite receiver groups located at the Comm Center 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 gites River=
side énd Morningside have two (2) receivers each which are orystalled for the
Operations Channel links 1 and 2 or optionally, one Operations link and the
Information Channel link, Should message traffic load develop in these areas
to a level requiring a full complement of links, the third receiver set can

be readily added, Access to a repeater chamnel 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 interveniné obstacles such as buildings or
very'élose to land prominences. The recommended site should be selected in an
area west of Bryan and within s: few blocks gither side of Goldie Avexue, An
antenna support height of 80 to 100 feet above ground level will be adequatej

for this location,

)

e 7

- 288 -




Fo

L]

" Emergency power for the receivers and tone panels is provided by battery

gources which are kept under trickle-charge‘during operation from the normal

\kcommercial power source, The equipmeut housing is optionally in a municipally

oontrolled premise (public building, school, etc.) or a weatherproof pole
mount type enclosure., The facility should be reasonably free from intrusion,
Addio signals from the receivers are itransferred to the Comm Center receiver

comparator terminals via leased voice-grade telephome circuits ,

The receivers at Morningside are configured just as in the Riverside location
except for the antenna which can be conveniently mounted on the top of the
water tower located at Stone and Maple. Ecquipment will be either installed in
the Water Works enclosure or in a weatherproof pole mounted unit,dependent

upon availabilitye.

Mobile Units: (Reference Table 13-5)

The mobile units specified for Sioux City are the removable UHF personal portabl:
units 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 mounted external to the vehicle is considerably
more efficient than the hand held portable antenna and will provide an additior-
10 to 15 dB of effective radiated powér beyond that experienced with the hand =
held portable. This represents additional range reliability when operating witl
‘the cit& and from areas outside the city limits as would be done during

opera%idns which take the mobile patrol out into the county.

%obile-&o-mobile communications (others than through the repeater) in the
"talk around" mode can be provided on the second operations channel by
orystalling both the mobile transmitter and receiver on the base transmit
frequency, Provisions for a monitor receiver on that base transmit frequency
 will be necessary to'preventvinterference to the mobiles during a priority
communication exchange., One receiver located at the north water tower site
should suffice to receive over 98 percent of the mobile talk around transe

missions and over 90 percent of the portable usage in this mode,
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Portable Operation:

" As previously described for the mobile operaticn, the hand held portable

radio is extracted from its vshicular charger mount by the mobile officer

for an onfoot operation. The fully charged unit provides the using personnel
service condition capable of an eight hour shift within the 80,10,10 duty

cycle. Provision for key locking the portable unit into the vehicular

charger mount is specified to prevent theft from the vehicle, Battery chargers
at the Comm Center are required +to provide extra charging capacity for spare |

battery packs and the personal poriable units,
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13.2 SUPPLEMENTARY INFORMATION FOR WOODBURY COUNTY HIGH-BAND SYSTEM

The Woodbury County high-band transmitting system is shown‘in’Figures“13-2
and 13-3. It is not.known at the time of writting if the county will
utilize the low or high-band Operations Channel. Tables 13-6 and 13-7

are indication of'equipment requiréd when either option is chosen. Folowing

are precautionary comments for implementation.

The close proximity of the Sioux City fire department high-band commurnication
gystem antenna on the water tank adjaéent to the proposed HB/UHF transmit-
ting tower can potentially be troublesome through transmitter noise side-
bands causing receiver desensitization of either the law enforcement or fire
department, Also, transmitter inter-modulation products are potential sources

of nuisance interference and desensitization,

The desensitization of the fire department's receivers (154.250 and 154.280 MHz)
can be eliminated by adding a 2-cavity symmetrical notch filter at each of the
county~-wide high-band transmitter output terminals to provide attenuation of
the wide~band noise at the fire departmeni's operating freguencies, This will

introduce an additional insertion loss of 0.3 to 0.5 dB which will reduce the

_power available to the antemna by 10%. It is recommended that the system be

tried first without the additional filtering adding the filtering only if

necessary, as it is an item which can be readily installed without affecting

‘the rest of the system.

Similarly, the fire department high-band transmitter can affect the county-wide
high-band law enforcements Notch filtering will be neceséa;y in the fire
department’s transmitter transmission 1ine to reduce the level of its wide-band
noise to prevent desensitization of the Tactical, Information, and Point~to-
Point receivers, Here again,the symmetrical notch filters (one 2 cavity filter
centered on 155,070 MHz and another 2 cavity filter centered on 155,420 MHz)
should not be added until .the system ig checked 6ut énd the need for the

filters is demonstrated.

Intermodulation products for the variéus combinations of frequencies presenf at
the north water tank show that a portable unit Qperéting within a half mile radi.
of the transmitting site and transmitting.On 1554850 MHz while the base trans-

mitter is operating on 155,070 MHz could generate an inter-modulation product

of 154,290 MHz, within 10 XHz of the fire mutual aid frequency. The probability

i
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for this is not very high (a few times a day perhaps) and hence, is

not considered significant in reducing the channel reliability.b
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b h SIOUX CITY POLICE DEPARTMENT N
Table :13~1 - , s -

Communications Center: .

Item Description' -

Qty Item Description - Speo Noa Gost Eaoh Extended Cost
1 . Control Console (new}“ _ g 7600 7000
1 .  TModifications for existing e _
console g 2000 2000
17 Bagleup trapsmitter, UHF, . -
- 2 = frequency A2 = 25/ 3000 - 3000
3 . . UHP Rx for Ops 1,2 & Info. ' 7 Bl 630 . 1890
1’ Rx antenna couplai . lv...1 385 ":' i 385
3 ™ Tone encode panels for U ' E
B satellite Rx 8 200 oo 600
1 2-Rx Compa.raior for satellite e :
% R S - 1500
2 x:’ . 4-Rx Compara.tor for sa’celllte ';/\ S
) N Bx- AL 2000 2000
"< 717 Antenna 4-stack collivean . = - o
: . arrayy 6.0 dgd:® . . D2 160 - 160 o L
’ ‘4 Antenna Tower (On PD x‘x:of, . . .
N 50t or equlvalent'} ., T 600 . 600
oo 100! helia.x,'7/8 foam's, - L 220 - T4 220
- 14355
lnsaa.ﬂatlon and contlngency (?O?.; s 45271
N e ;- ',_25,626
add L T R
1 Multi-channel tape récorder 0 s - 12 000
: Hi’ch remote control “ 2,000
Ta.bxe 13..2 . \ M . $ 39,626
Remo’ce Base at N. Watsr Tower (Cheyenme a.nd 41st,) ‘

Cost Fach j

Qty . S]wo ch.
3 5 Transmitters, UHF, 90 watt A-—'f e, ‘oo
"3« | VAP Rx, for Ops 1,2 & Infos

B Tons encode panels for Sa:l: R;a'/v o
3 ’I‘I/Rx Duplexers ;
11 Antenna, 4-s1:a.ck colhnear
1 i

i

_ Antenna, dusl, col"ineaz: .
" Antenna Tower 2061 (*ia,;f-

- : \'\f suppor'b:.ng‘ if nezc.essa.rV) ] £
¥ _ ' 250 £t lengths hahax, 7/8 su“a‘ ‘b
1 F‘ﬂ;erg‘bnoy Power Unit -
Inﬁta} 1a‘omn and cnntmgency
* Add one meonitor Rx if T, A0.

4alk around” is Co
implemented, ($630,00)

3000 :‘ i
630
206 L
345 © uv '

""1’60 .

e
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Table 13-3

qQty Ttem Deseription ‘ Speo No. = _Cost Bach Extended Cost
2 UHF Rx for Ops 142 B e300 1260
2 Sate Rx tone encode panels =~ P/0 S 200 400
1 Receiver antenna coupler V-2 i85 385
1 1501 'Heliax, 7/8 foam L 370 370

1 Emergency battery backup , .

power P/0 s - 200 200
1 Antenna, 4-stack, collinear D=2 - . 160 160
1 Anterna support, 80~100£4. : ' 600
S , . $ 3,375
Installation and Contengincy (204) 675
Table 13-4 $ 400

¥orningside Water Tower (Stone and Maple)

Qiy Item Descriptioxi Spec No. Cost Each Extended Cost
2 UHF Rx for Ops 1 & 2 B~1 630 1260
2 Sat Rx tone encods panel P/0 s 200 400
1 Receiver antenna coupler V-2 385 385
1 350 £, heliax, 7/8.foam L ; 310 370
1 Emergency battery backup .
power p/0s 200 200
1 Antenna, 4-stack, collinear D-2 . 160 160
. % 2,775
Installation and Contingency §5§
Table 13-5 $ 3,330
Yobile. Units
Qty Ttem Desvription Spec No Cost Each . Extended Cost.
40 Personal Portable (10) - .
4 Frequency P-~2 1265 504600
40 Mobile charger/console for P/0 P-2 .
operation from external antenna
hand-held mike, and auxiliary
audio w/ speaker 200 8,000
1 Battery Charger (12 Unit) Y - 650 650
12 Extre ni-cad batteries 50 600
e ,3)‘ 59!850;},
i B
(20%#) Installation and Contingeney - 11,970 7
$ 'T1,820

Total Cost Sioux City PD
(No TIP radios)
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Mobiles

Qty Item Description Spac Na, Cost Each Extended Cost
40 TIP radio for Sioux .. .
City Police Depte. H 1300 52,00Q
14 Woodbury Co. Sheriff X 1300 1{3!200
$ 172,200
Installations and Contingency (20%) 14,040
$ 84,240
Table 13'-6

EQUIFMENT LIST AND BUDGETARY COST FOR GOUNTY-MIDE HIGH- BAND

HB Tactical/Info System (Assumes Sheriff Dept. Operations on LB)

Qty Ite;n Description - Speo No, Cost Each' Ektended Cost
1 HB transmitter, 100W, 4~freqs E-2 3500 3500
1 Rx Single firequency F 480 1440
2 Rx Single Frequency F-1
1 Rx, coupler, 4-port G 450 450
1 Antenna ~ D-5a 185 185 . e
1 Tower, 200! typical) by 33/£t. 6600
225 fto 7/8 foam heliax w/connectors LL 1,80 £% 4 40 445
- Remote conirols for 2 ¢}
consoles ag reqtd 1000 2000
$ 14,610
Installation and Contingency (+20%) 2,922
$ 17,532

favle 13-T

OPTION FOR ADDITION OF HIGH~BAND OPERATIONS CHANNEL - COUNTY -WIDE SYSTEM

Qty Item Description Spec. No. Cost each Extended Cost
1 HB transmitter, 100 w, 1 freqse E -1 2,500 2,500;
1 HB Receiver, 1 freq. F -1 480 480
1 Tac/Info_ filter (No« 3 ) J 300 300
1 Operations Channel filter (No.1) K 300 300
1 Operations Chamnel filter (No.2) I 210 210
1 Anterna D = 5a 185 185
200 ft. Transmission line, 7/8 heliax L 400 400
1 set Remote contro}s for Comm Center U 1,000 1,000 - ‘

- BN

Installation and Contingency (+20%)

Option For Addition of ngh-Band Personal Portables
For Sheriff Departiment,

Qty. Item Description Specs Mo, - Cost Each-
6- VHP Portable, S-watt . . .
(Nominal), - 4~frequency Q- $ 1150

Crand Totz) ~ Sioux’City PD
" -and ¥Woodbury Gpunt’y

~298 -

$ 5,375

$_1,075
$ 6,440

Extended Cost

6,900

$ 269,561,00
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1363 BURLINGTON POLICE DEPARTHENT UHE SYSTEM

The UHF system required for the Burlingbton Police Department is a single-

duplex channel, remotely controlled, transmitter/receiver plus one extra

, mitting/receiving site located at 1706 Dehn Street was to be retained along

with the 150 foot self-supporting tower. The change to UHF is partly necessary
to overcome a high ambient noise problem (attributed to arcing insulators in

the utility power distribution system) and to obtain coverages into a dead

zone which exists along the road at the base of the river road running

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
_ocapability for repeater operation and normal remote base operation by the dis-
pétcher. Tone ericode is used on the mobile and portable transmit for reception
at the remote base station receiver which has a CTCSS decoder. A second receiver
is installed at the edge of the bluff overlooking the river road to overcome

the inability of the mopiles‘and portables to safisfactorily talk o&t of the riv
road area.

Both Operations and Information (TRACIS) commmnications will be adequately
covered by the duplex channel. Upon implementation of the county-wide high~
band Taotical/lnformation System, a back-up system‘is available to cover over-
loads due to disaster or emergency situations, See the follow—on section which

de'scribes the Des Moines County communication system up-gragde.

A budgetary cost estimate is shown in Table 13-8which details the major componen
and effort required to implement the Burlington UHF system. Costs used are
typically catalog or list prices prevalent in 1973. Specification No. ref=-
erence relates to ‘the equipment specifications to be found in the Appendix to

the Towa Telecommunications Plan, Volume I.
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13.4 DES MOINES COUNTY LAW ENFORCEMENT COMMUNICATIONS SYSTEM “

The Des Moines County law enforcemeht 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 established., This arrangement would provide a professional,
twenty-four hour per day, seven day per week, control center 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 highébandvTactical/Information/Point—to-Point
(TIP) system consists of the generic system described in Iowa Telecommunica-
tion Plah, 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 transmiﬁter and receivers are leased from the telephone company

as currently done,.

The Operations. Channel can réhain on low~band after recrystalling the base
gtation equipment and mobile units to ¢orréspond 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=-
evér, the continued use of the water tower is possible by'ﬁsing~a coaxial halfw
wave dipole which is supported by an auxillary.pipe mast attached to the

water tower catwalk (nmot the ladder) and with sufficient height for the

bottom of the antenna to clear the water tank top by 15 to 20 feet. Should

it be deemed desirable to abandon fhe water tower for antenna‘suppobt, a

steel tower should be erected to provide the radiation centers for the antenna
as specified in Table 2-4 (Vol I). The Table 139 which follows is a

budgetary estimate for the county-wide high#bénd Tactical/Information/Point -
to-Point system, upgrade of low~band Operations channel, and provide enough i

Tactical mobiles for the county and municipal LEA units.




- Lot -

Personal Portable

Tx Rx

Chan 1 465.075 460.075 .

-Chan 2 460.075 460.075

Chan 3 Surveill_ance
Chan 4 TBA TBA

Mobile Channels — UHF
Tx. Rx

Chan 1 465.075 460.075
Chan 2 460.075 460.075
Chan 3 Future daia use
Chan 4  TBA TBA

BURLINGTON
< 1706 Dehn St. > < ~Vic! of Bluff Area——-—-——-—>
Existin 6 dBd Omni ~—=>—— 6 dBd Omi
1508 & mt*d on "+ (negative beam tilt)
30t light .
S.5. Tower pole
Duplexer
Tone Rx  |465.075 tone encodel Rr | 465.075 tone decode
Encode ox  1460.075
o Gontro Emer. Bhattery
no Base or Power Backup
Repeat SN
Note: This unit used to cover shadowed
area.hy bdluff overlooking Missippi, North
Tone .of business district
Encods
yes elco
no Line
yes
[‘I‘a].co line
CONTROL
CONSOLE
(odified)
L)
- PD/FD COMM CENTER.
2.3 _ Existing
8 D Console
aagl Positions
g 85 * St




TABIE 13-8

_BURLINGTON POLICE DEPARTMENT

Communication Centers

Qty

Item Description Spec Noe

-1 group Modify existing consoles -

to add UHF conﬁrol functions

Subtotal

H

18t Remote Base/Repeater (1706 Dehn St.):

2nd Remote:

. Qty Item Description Spec NoOe

1 UHF Transmitter, Single A
freqe 60 W

1 UHF Receiver, Single
freq, CTCSS Decode B-1

1 Duplexer - C

1 Antenna, 4-stack collinear
array, 6.0 dBd D2

160*  7/8 ine, heliax, (air) L

and connector kit

Subitotal

Estimated Extended
Cost FEach - Cost
2,000 2,000
$2,000,00
Estimated Extended
Cost Bach Cost
3,000+ 3,000
630 630
345 345
160 160
2420/t 352
$ 4,487,00

aty
1

30

401

Item Description Spec Nos
UHP Receiver, single freqa. Bl

CTCS decode
Imergency Battery Power Supply -

fAntenna, 4-stack collinear

array, +0 dBd De 1

Antenna Support, Pole (30') N/A -
Light standard |

% in, heliax, (Foam) L

Qutdoor pole mount cabinet for Rx AA
Security Fence (10'high,.chain link)

- 302 =

Receiver (Vic! of Bluff area — North of business district)

Estimated xtended
Cost Each Cost
630 630
200 200
160 160
«T0/f%s 43
150 150
10/£% 400

Subtotal $ 1,583,00



Mobile Units:

Estimated Extended
Qty Item Description Spec Noe Cost Each Cost
10 UHF Mobile, 25W , four freq N 1250 $12,500400
(2 implemented), tone en-
codead
Portable Units:
Estimated Extended
Qty Item Description Spece NOo Cost Each Cost
6  UHF Portable 1.1W, four Pl 1200 $ 17,200,00
frequencies
Subtotal $ 27,770.00

- 303 =

Installation &

Contingency (+20%) 55554400

TOTAL COST $ 33,324.00

£l
M
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TABLE 13~9
DES MOINES COUNTY BUDGETARY QOST ESTIMATE

Operations LowéBanﬁ System:

e B

: : Estimated Extended
Qty Item Digcripfion Spec No. Cost Each Cost
1 : Recrystal base trans-
mitter - $100 $100
1 | Recrystal bass receiver = = 100 100
4% . Recrystal mobile units = = . 100 400
1 Antenna mast éxtension D-9 194 194
150 41 foam dielectric :
coax L <70/t 22 127
+20% for misecs hardware & installation 164
*EBxcludes sheriffts auxilary group $985
Higli-Band Tactical/Information System
Extended
Qty Item Description Spec.No. Cost Bach Cost
1 HB Transmitter, 100W ‘
4=-Freqgq B2 $3' 500 $31 500
2 HB Receiver, single
freq. , -l 480 960
3 HB Receiver, single
freg. ; ) B 400 1,200
1 Cdupler, receiver = G 450 450
1 Antenna D-4 185 185
150 7/8" foam coaxial cable L $ 1.80/ft.+40 310
Remote control for 2 U 1000 2,000
oonscles., '
$8,.605

+20% for misc. hardware & installation

-304 -

1,721
$10,32



TABIE 13~9 Pgs 2

High-Band Tactical/information Mobiles

Extended =

Qty Item Description Specy No, Cost Each Cost
4 , County Sheriff 5

Department M $1, 400 $5, 600
12 Burlington & West .

Burlington PD M 1,400 16,800

: $22, 400
High-Band Personnel Portable Units
| “ Bxtended

Qty Item Description Spec. No. Cost Each. Cost
9 County Sheriff & .

West Burlington Q $1, 400 $12, 600

« 305 -

it
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Glen D. Andérson, Jr. k 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. The specifications
and requirements of Chapter 28E are easily satisfied and thisg

chapter provides an excellent management foundation fox.

eéndeavors like county-wide radio networks,

h
L
,A
b
4

3
1
)
g
.
k.
)
;.
Y

Very truly yours,

: ' OSEPH :%le§Z;;%&R.
ssistant Attorney General
JSK: j1h |
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5 Dear Mr.

RECEWEQ |
NOV 2 61977

% .
i DIV. OF COMMUNICATIONS
DEPT. OF GCNERAL SERYICES
STATE OF 10WA

!
|
d
/ Bepartment of Justice
i Ppd f Justi
CHARD C. TURNER p r ADDRESS REPLY TO:
qm'oauev GENERAL TORT CLAIMS DIVISION
1223 E. COURT, ROOM 201
EXECUTIVE HILLS, EAST
DES MOINES, IOWA 60315
PHONE 281-5881

bsepns KELLY, JR.
sTANT ATTOANEY GENERAL

1974

|
November 25,

SO,
v,

Glen D. Anderson, Jr.
Chief of Communications
Department of General Services

i A

Anderson:

This opinion is in reference to your request dated
August 28, 1974, regarding the Statewide Law Enforcement

You specifically asked whether an integrated

Radio Plan. i
communcations dispatch center for a county and participating

mun1c1pal corporations should be established under the
provisions of Chapters 28E or 29C and if these two chapters

are interchangeable.
The authority for the formation of a county-wide law

enforcement broadcasting system can be found in Chapter 750
This Office has held in the

of the Code of Iowa (1973).
past that multi-municipality and county agreements of
see O.A.G., § 7.10 (1965).

this nature are lawful,
In response to your specific guestion concerning
Chapters 288 and 29C, it is this Office's opinion that the
two chapters are not interchangeable Chapter 29C contains
Iowa's Civil 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 Chaptexr 29C.
Chapter 29C authorizes the maintenance of communication

systems, however the systems envisioned in Chapter 29C
are designed for emergency situations 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.
s - .
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