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FOREWORD 

On May 6, 1974, the Law Enforcement Assistance Administration (LEAA) of the 
U.S. Department of Justice issued a grant in the amount of $592,994 to the Associated 
Public-Safety Communications Officers, Inc. (APCO) to cGnduct a review and assessment 
of the Law Enforcement Telecommunications Planning activities of the 50 states and the 
District of ColumJ>ia. The study also included a review of the law enforcement telecom
munications planning within the cities of New York, Chicago, and Los Angeles. It 'Nas 
known as Project 13. 

A second objective of the grant was the development of a set of planning guidelines 
for use by local-level law enforcement personnel engaged in planning for law enforcement 
telecommunications systems. 

APCO was established in 1934 as a voluntary association of public-safety com
munications officers. Its membership has been in the forefront of the development, 
implementation and operation of public safety communications and information handling 
systems since its inception, and has been deeply involved in programs throughout the 
public safety field. The development of the State Planning Agency (SPA) concept under 
the "Omnibus Crime Control Act of 1968" (hereafter called "the Act") and the resulting 
mandated statewide comprehensive law enforcement plans have, therefore, had great 
impact on its members. Further, the APCO membership has been intimately involved in 
the implementation of these plans. 

The modernization of the nation's law enforcement agencies that has been 
stimulated by the Act has imposed increasing dependence upon new technologies, 
particularly in the field of telecommunications. This reliance upon more complex, higher 
speed and wider area communications systems has brought with it new sets of problems. 

Telecommunications, as defined by APCO Project 13, are land mobile law enforce
ment voice and data communications systems including their dispatch, command and 
control facilities wherein the terminals of such systems are located. The term includes the 
interfaces of such systems with those of common carrier, wide-area criminal justice 
information and other public safety communication systems but not the total complex of 
these systems themselves. 

Telecommunications are, by their nature, cr'mple,x technological systems., Tile 
engineering, system design, integration and procedural skills neededJo implement and 
operate such systems are highly specialized and not routinely inherent in the criminal 
justice profession. 
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These systeJtis follow physical laws, not political boundaries; therefore, systems 
design and operation cannot be effected unilaterally. Interagency cooperation requires 
interagency planning. Technical oversights or undisciplined operaUon within one system 
can cause destructive interference in another. Failure to properly plan a system can result 
in its technological isolation and the inability to reap the benefits of wide-area 
information flow and interagency communications. 

Recognizing the role of telecommunications in the modern law enforcement 
environment, LEAA, charged by Congress with the responsibility for administration of 
the Act, chose APCO,to assess the present status of telecommunications planning by the 
SPAs and to develop giHdelines for the assistance of those at the municipal, county and 
state level involved in)he development of telel'xlmmunications plans. 

1/ 

The specific objectives of this project were: 

To conduct a detailed survey of the SPAs 0f the 50 states and the District of 
Columbia. In addition, thy law enforcement telecommunications planning 
activities of the cities of New York, Chicago and Los Angeles were to be 
surveyed to offer additional insight into the planning activities of these 
agencies. APCO selected a consulting contractor, Booz, Allen& Hamilton Inc., 
to participate in this project, and teams of APCO and contractof personnel 
conducted the required surveys by p~rsonally visiting the SPAs of the states 
and cities. 

To ensure complete insight into the SPA telecomml' ,(cations planning 
activity, Divishms of Communications (DOC) were surveyed in those states 
where such divisions exist, and where their activities either contribute to or 
provide a part of the SPA's telecommunications planrljng, such information war. 
incorporated to provide a completely comprehensive view of the total planning 
picture in that state. 

To prepare an analy~'is of the data collected. These surveys yielded a massive 
volume of data. Approximately 180 questions were asked of each SPA and of 
each DOC. All telecommunications grants is.,'Jed between July 1, 1971, and 
January 1, 1975, a total of 7,686 grants, were reviewed for content, scope, 
objectives and application. To make the content of this volume of data compre
hensible, an analysi~, of the data was performed.This analysi~ involved entering 
the survP..)' results into machine processing systems and selecting the various 
matrix ordinates and abscissae necessary to yield insights into the implications 
of ,~!!e results. The results of this analysis provided insight into national trends 
in law enforcement telecommunications development and a factual picture of 
the resources being applied to 'the development of the telecornmunicatiOJ;ls 
portions of the statewide compreher,sive 'plans. This analysis shows the scope 
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and contents of these plans, and the objectives and methodology of the plans. 
It also yields infmmation regarding the o'l'erall impact of the activities, objec
tives, and execution of grant pr·~'" ams sin(~e July 1971. 

To develop a set of gUidelines for use by law enforcement telecommunications 
planners at the state and local level. The present approaches to telecommunica
tions planning at local and state levels are almost as varied as the number of 
practitioners. The third task of Project 13 was to synthesize, from the data and 
experiences acquired during the survey and analysis phases of the project, a set 
of planning guidelines that would provide a basis for a standardized approach 
to telecommunications planning. The objective of these guidelines is to ensure a 
rational, orderly process of plan development, from identification of goals and 
objectives th.rough implementation to evaluation. In addition to ensuring that 
all relevant factors are considered in the development of plans, these guidelines 
are intended to provide a channel of communication between the developer of 
the plan and the reviewer of the plan. When these guideline,s are accepted, the 
planner will know what steps the reviewing agency will be seeking in the plan, 
and the reviewing agency will know what items should be addressed in the plan. 
To assist in their use, the guidelines contain a model situation and. the plan 
resulting from that situation as an example of the development of a municipal
level law enforcement telecommunications plan. The guidelines also contain 
checklists agaiut which a reviewer can compare the plans he receives for 
completeness and comprehensiveness. 

The management and execution of a project of this scope has relied upon a time 
tested and proven procedure used by APCO in many of its other project series. Because of 
the breadth of skills represented by its membership and their geographic dispersion, full 
use of APCO"s abilities is best accomplished by selecting members with outstanding 
qualifications in the various disciplines needed a11d assigning them to working task groups. 
These voluntary task group members met peliodically throughout the project to 
contribute to the end product during its various phases of development. 

The specific approach used in Project 13 was to have the consulting contractor, 
Booz, Allen and Hamilton, develop drafts of the various deliverable documents. These 
drafts were provided to the task group members several weeks before task group meet
ings. After this individual pre-meeting review, the task groups met with the contractor 
and provi<!~d inputs to the final documents, both from an overall standpoint and on a 
page by page basis. 

APCO established three task groups to accomplish Project 13. Task Group I was 
comprised of the Board of Officers of APCO. It received assistance and advice from 
APCO's legal counsel, a representative of the International Association of Chiefs of Police 
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(IACP), the APCO Executive Secretary and the Project Director. This group provided 
overall project policy guidance and exer<;lised approval authority on each phase 'Df the 
program. 

Task Group II represented the technical and professional skills of the APCO active 
membership. Nine highly qualified piofessional communications specialists from various 
parts of the United States met for days at a time to provide the professional and technical 
insights upon which this report is based. During the survey phase of this project, the ' .. 
APCO survey team members who participated at the state level also reported to this tasle 
group. 

Task Group III was composed of six commercial members of APCO. These volunteer 
representatives of the commercial interests of the law enforcement telecommunications 
profession followed the same procedures as Task Group II, thereby ensuring that the 
knowledge and experience of all aspects of the law enforcement telecommunications 
community were fully represented. 

Mr. J. Rhett McMillian, Jr., APCO Executive Secretary, provided overall program 
supervision of the execution of the project. Mr. Donal Kavanagh acted as the project 
manager. 

LEAA administration of Project 13 was provided by Mr. S.S. Ashton, Jr., and Mr. 
William Bailey, systems specialists in the Systems Division of headquarters of LEAA, 
Washington, D.C. 
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1. INTRODUCfION 

These guidelines are designed to provide a working tool for personnel involved in the 
planning for and implementation of law enforcement telecommunications systems. They 
are the result of a survey of the telecommunications planning processes and activities of 
state-level planning agencies in the 50 states, the District of Columbia and planning 
agencies in. the cities of New York, Chicago, and Los Angeles. 

Throughout this document the tenn telecommunications is defined as land mobile 
law enforcement voice and data communications systems including their dispatch, 
command, and control facilities wherein the tenninals of such systems are located. The 
tenn includes the interfaces of such systems with those of common carrier, wide-area 
criminal justice infonnation~ and other public safety communications systems but not the 
total complex of these systems themselves. 

1. PURPOSE 

The purpose of th,ese guidelines is to provide the user with a description of the 
factors requiring consideration, evaluation, coordination, and resolution during the 
development of workable law enforcement telecommunications systems. They are 
intended to provide reference material for use by planners, managers, and reviewing 
authorities. They provide a means to comprehensively review plans and designs; they are 
not, however, intended to describe or substitute for the engineering analysis that may be 
required. 

These guidelines will not presume to teU the user what decisions he should make. 
They are intended to show him which areas require decisions and to guide him in 
obtaining a basis for his decision. 

The guidelines are, in effect, a recommended approach to problem solving - a 
step-by-step procedure to be ::ollowed through the planning process. The guidelines are 
versatile; they show the user how to adapt and tailor each step of his planning to the 
scope of his task. With this planning tool, proper objectives can be identified, planned for, 
and attained. The guidelines also include a checklist for use both by those who develop 
plans and by those who review plans to detennine whether or not the plan reflects real 
requirements, if the equipment to be used will meet system specifications, that the plan 
has been properly coordinated, and that it includes all system components needed for 
successful operation. 
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2. CONTENTS 

The guidelines are divided into twelve chapters. Each of these chapters considers an 
identifiable portion of the overall planning task. Within the limits of possible complete
ness, each chapter is designed to stand alone. But for a plan to be credible, it must have 
all the'listed elements. A professionally complete plan must show that all the important 
elements have been recognized and the extent of their application rationally determined. 

'1 
The organization of these guidelines follows the procedure for orderly plan develop

ment. First is a recommendation and plan for the establishment and application of a data 
base and its tailoring to the needs of the using organization and sc.~ope of the plan. This is 
followe\d by a discussion of the recognition of goals and the identification of objectives. 
Require\ments are developed from these system objectives. Described are the means of 
using requirements as the foundation blocks on which the planning decisions must be 
based. F.rom this combination of requirements and the data base (the future need versus 
what is presently available) is developed the beginning rationale for a system concept. 

The principal elements of a system design are covered. These are listings of consider
ations, the' application of which must be weighed by the designer and determined by his 
needs and ,expertise. The considerations include those subjects that must be addressed if 
the final product is to perform as a total system. The ways in which they relate to each 
other are suggested ,so that the system designer can schedule, quantify, configure, or 
reject as he deems appropriate. 

Once the system is designed, its functional elements must be defined and specified. 
Approaches 'Ito this task are described with observations on the applicability of the 
different tyPt~S of specifications, the topics that require specifications and the ways in 
which these specifications can be developed. 

Based. on the foregoing, the means for preparing a system implementation plan are 
presented. Tht:contents of such a plan are outlined, and its role in guiding and 
morutonna implementation progress is described. The application of the plan to the 
integration of al~tivities by related agencies is also described. 

Techniques, principles, and general requirements associated with the procurement 
process are discussed. These principles are designed to have universal application, and 
they are not intlended to be a substitute for local procurement policies and regulations. 
Rather, they provide guidance relevant to the applicabiBty of various procurement 
techniques to the unique problems of telecommunications systems. 

The final chapter describes needs, techniques, and responsibilities associated with 
conducting the eVluuation phase of the telecommunications project implementation. 
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3. FORMAT 

The format of these guidelin~s has been designed for ease of use. An item-by-item 
checklist is incorporated at the end of each chapter to assist the reuder with his review of 
each factor with the descriptive material close at hand . 

. 1. As an example, a hypothetical plan is presented in Appendix A to illustrate the 
application of the steps described. 

If 
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II. THE PLANNING PROCESS 

It is appropriate to introduce a planning guideline, with a definition of the word 
"planning." It is doubtful wh.ether any word in modem usage. is more misunderstood than 
this wor<l. 

Planning is dermed as an analytic process which includes an assessment of future 
needs, the detennination of desired objectives in the context of these needs, the develop
ment of alternative courses of action to achieve such objectives, and the selection and 
implementation of a course of action from among the alternatives. (Ref. 1) 

The approach to planning based upon the above generic definition will be tailored to 
the specific needs of telecommunication system planning. Two levels will be considered in 
this planning process: 

Long-range planning 
Short-range planning 

Long-range implies a multi-year program involving several projects or phases of 
implementation. Short-range planning, on the other hand, implies II, project having a 
clearly visible completion date within a relatively short time period. It will be shown that 
these two levels of planning are mutually interactive. 

The flne art of planning is to forecast long tenn needs and time the solutions to 
those needs. Premature planning can be avoided by using the data base as the source of 
factual data needed to defme problems that need long-tenn and short-tenn solutions. 

1. LONG-RANGE PLANS 

The approach to long-range planning is a series of conceptual phases inter:'elated tc~ 
one another in a definitive order. (Ref. 2) A typicul description of the long-range planning 
process is the following ej~t-f,tep classification of phases which is also shown graphically 
in Figure 1. 

Identify the problem 
Establish goals and objectives 
Establish planning assumptions 
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Determine alternative courses of action 
Evaluate the alternative courses of action 
Select a course of action from the alternatives 
Implement the selection 
Evaluate the results in terms of the problem. 

These phases are mutually dependent and Figure 1 shows feedback at several levels 
using a data base as a data library. In the following paragraphs, each phase of the planning 
process will be specifically related to telecommunications system planning. 

(1) Identify the Problem 

The first step in planning is to find the real problem and to derme it. To arrive 
at a defmition of a problem, the planner must examine all of the facts bearing on the 
situation and find the critical element that has to be changed. A symptomatic 
solution is seldom adequate and, in fact, could involve unnecessary expenditures 
with --little or no tangible improvement. The data base should provide needed 
assistance in the factual definition of the problem. For example, failure to provide 
adequate radio coverage may not always mean the relocation of the base station and 
antenna tower. Faulty mobile equipment maintenance or system degradation due to 
age have sometimes been the basic cause of the problem. 

(2) Establish Objectives and Requirements 

Long-range plans are based upon the attairurient of overall goals which tend to 
M general and timeless. TheSe goal~ are more specifically dermed by sets of objec
tives and requirements that lead to the attainment of a goal. In long-range tele
communications system planning ~he emphasis is on multi-jurisdictional 
coordination, state or national objectives, multi-year implementation, and broad 
based system configurations. The time factors involved in long-range planning often 
call for supporting short-range plans to bring about total implementation. In 
establishing the dimensions of the objectives and requirements, the data base is 
constantly referred to for factual inputs. 

(3) Establish Planning Assumptions 

To justify a long-range plan, there must be evidence to support the assumption 
that there is a need for the plan and that a successfully implemented plan will satisfy 
that need. The data base should provide evidence of ne:;d, as will comprehensive state 
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. (6) Select the System Concept 

This major decision point will be indicative of the success of earlier phases of 
the planning process. The' emphasis is upon choosing the alternative that offers the 
better combination of accepta0ility, system effectiveness and cost of ownership. To 
reject all alternative solutions and to reidentify the problem and the planning 
assumptions is also, an acceptable solution at this point. For example, when the 
funds available are known and no alternative solution falls withiri the limits of those 
funds, the planner should readdress the problem in terms of adjusting the priorities. 

(7) Implement the Decision 

Implementation of the chosen alternative concept includes a series of planning 
decisions and the management structure to make those decisions. Some of the major 
decisions will inClude the 'following: 

Procurement Specifications - The decision is between system function 
specifications, system performance specifications, system design specifica
tions and hardware item specifications. 

Procurement Method - The decision is between contracting for a 
"turn-key" operation, contracting for system integration, or retaining full 
syst~m integration responsibility within the procuring agency and 
purchasing only the system hardware and, software items as needed. 

Facilities - Decisions may have to be made between the use of existing 
facilities for the system, the use of modifications of existing fadHties, the 
use of newly constructed facili~ies, or the use of a combination of these 
alternatives. 

Personnel-Decisions may have to be made regarding th~ job descriptions 
reiating to the new system, the retraining of existing personnel, and the 
hiring and training of new personnel. Decisions may be requi.red regarding 
the salary levels of all system personnel and the employment oenefits to 
be offered. 

These many facets of implementation of long-range plans imply an organized 
management structure to cope with the wide varieties of implementation problems. 
Such a structure would include, for example: 
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plans or other regional planning documents. The availability of adequate fmancial 
and physical resources over a reaso1'\ably long period of time must be assumed. It 
must also be assumed that the changes brought about by implementation of the plan 
will be acceptable to the user agencies. 

These assumptions, made ea{ly in the planning process, may change as outputs 
• . • '. ~ I",' - ,.J. ~ . - t ,. ~": • f ' t. ! • • . 

from the planning process become available. Any change in: the assumptions will 
require review of all previous plaiming affected by these" assumptions. The plan 
should be designed to accept these feedbacks and allow for necessary aI.terations. 

(4) Determine Alternative Courses of Action 

It should be a rule of planning to develop several alternate solutions to every 
problem. The tendency is to plan only for the extremes and to hope that a full range 
of solutions have been covered because the extremes have been identified and stated. 
A planner should seek as wide a configuration of alternative" "solutions as time and 
funds will allow and should be receptive to new alternative solutions for the life of 
the planning process. Some of the more applicable alternatives will come from 
feedback of the output from later planning phases. 

(5) Evaluate Alternative Courses of Action 

The evaluation of alternative solutions is based first upon the satisfaction of the 
need. Previous' planning phases will hav/"" identified the long-range problems, 
objectives and requirements to be met, and each alternative plan should be evaluated 
first in these terms. In telecommunications systems this becomes a measure of 
system effectiveness in meeting radio coverage needs, reducing field response times, 
and in similar requirements. Cost also "becomes an important facto.! in the evaluation 
and must be traded off against system effectiveness. 

Acceptability of the solution by the system users shou~d also be an important 
factor in the evaluation. A telecommunications system will usually have a critical 
man-machine user interface which must be satisfied. An aggregate of existing laws, 
regulations, standards and plans form tlie environment in which the planned system 
must operate and be evaluated. . 

The planner may fmd that the factual evaluation of alternatives will sometimes 
modify earlier planning assumptions. .' ; " 
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(6) Select the System Concept 

This major decision point will be indicative of the success of earlier phases of 
the planning process. The emphasis is upon choodng the alternative that offers the 
better combination of acceptability, system effectiveness and cost of ownership. To 
reject all alternative solutions Old to reidentify the' problem and the planning 
assumptions is also ,an acceptable solution at this point. For example, when the 
funds available, are known and no alternative solution falls within the limits of those 
funds, the planner should readdress the problem in terms of adjusting the priorities, 

(7) Implement the Decision 

Implementation of the chosen alternative concept includes a series of planning 
decisions and the management structure to make those decisions. Some of the major 
decisions will include the 'following: 

Procurement Specifications - The decision is between system function 
specifications, system performance specifications, system design specifica
tions and hardware item specifications. 

Procurement Method - The d~cision is between contracting for a 
"turn-key" operation, contracting for system integration, or retaining full 
syst~m integration responsibility within the procuring agency and 
purchasing only the system hardware and software items as needed. 

Facilities - Decisions may have to be made between the use of existing 
facilities for the system, the use of modifications of existing facilities, the 
use of newly constructed facilities, or the use of a combination of these 
alternatives. 

Personnel-Decisions may have to be made regarding the job descriptions 
reiating to the new system, the retraining of existing personnel, and the 
hiring and training of new personnel. Decisions may be required regarding 
the salary levels of all system personnel and the employment benefits to 
be' offered. 

These many facets of implementation of long-range plans imply an organized 
manage~ent structure to cope with the wide varieties of imp~ementation problems. 
Such a structure would include, for example: " 
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Project Management -.: The control of and reporting on fInancial status 
and work progress including the generation and maintenance of the work 
breakdown structure, management control systems, work schedules and 
fmancial schedules for all facets and levels of the project 

Engineering Design - The preparation of technical specifIcations for 
systems and equipments, the delineation of testing programs to assure 
conformance to the specifications, and the technical evaluation of the 
system design to assure that system objectives and requirements are me~ 

Procurement - The contracting for all materials, facilities, hardware, 
software and services needed to implement the system, including 
construction contracts and consultants 

Legal Counsel - Review of contracts, execution of leases, acquisitions of 
real estate, licenses and the review of applicable state laws, federal laws 
and local ordinances. 

(8) Evaluating the Results 

An objective measurement must be conducted to determine whether the plan 
as implemented was successful in meeting the need, the goals, the objectives and the 
requirements. The data base will provide the system perfQrmance as it was prior to 
the change and the system test results can be compared with this basic data. The 
system evaluation parameters must be planned at the time the alternative system 
concept was chosen. Evaluation criteria are measured at planned points within the 
system implementation phase of the plan. Evaluation criteria tests may continue 
well after the telecommunication system has become operational. As an example, 
requirements to reduce law enforcement agency response time can only be evaluated 
over an extended period of time after the system is fully operational. 

A well organized long-range plan may, for reasons beyond the planner's control, 
become a series of short-range plans leading to the same conclusion but on a different 
time base. This interrelation between long-range plans and short-range plans will be 
further amplifIed in the following section. It is also evident that the two types of plans 
should follow the same series of phases. Some of these basic planniny considerations for 
both long-range and short-range plans are shown in Table 1. 
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Table 1 
Planning Considerations 

Elements of the Plan 

Significant 
Considerations 

The projection of future needs is conflrmed x x 

The need to change is supported by fact x x 

The need to change is accept&ble to the user x 

The planning for change is not premature 

The present system can be defined factually x 

The planned change can satisfy the need x 

Resources are available to generate a plan 

The planning process will have dynamic feedback 

Authority to make planning deci~~;:;nsis clear 

Resources are available to implement the plan 

Results will be measurable quantities 

Measurable results are comparable to established needs x 

x 

x 

x x 

X x 

x x 

x x x X 

X X x x 

x x x x x x 

x x X X )( 

x x x 

x x 

x 



2. SHORT-RANGE PLANS 

It' can be said that a long-range plan consists of a series of short-range plans. The 
implication is that a short-range plan of more limited scope to be completed within a 
shorter time ".vcle should receive the same benefit of organized planning as the broader 
scope long-range plan. 

(1 ) Identify the Problem 

The problem to be solved by the short-range plan is usually more Visible to the 
planner than is the problem that leads to the long-range plan. However, a 
symptomatic solution ~s still suspect and all of the facts that contribute to the 
situation should be examined to identify the critical elements. However, the short
range plan need not be designed to solve a problem by itself; it may be designed to 
move the elements of the problem into position for a longer-range solution. Such an 
example might be a plan to move a bill through state legislature that would enable 
the later planning of a multi-county, multi-agency public safety dispatch center. 

(2) Establish Objectives and Requirements 

Short~range plans seldom address broad public safety goals. The short-range 
plans are usually more project oriented. The end result of a short-range plan should 
be highly visible to the planner and user and the attainment constrained within 
reasonable time limits. The goals and objectives of the associated long-range plan can 
provide short-range plan objectives and requirements. However, short-range plans 
may be designed to complete limited projects and, as such,may stand alone and have 
their own objectives without being a part of any higher order of planning. 

Project plans are usually short-range plans. Projects such as preparing a 
long-range planning document, completing a telecommunications system design, and 
preparing a system evaluation model to be approved are samples of short-range plans 
that support long-range plans. A project pian to replace a destroyed antenna tower 
could be an example of a stand-alone short-range plan. 

(3) Establisltl Planning Assumptions 

Short-range planning should procee<,i on the basis of planning assumptions. In 
the previous example of a multi-county dispatch center it could be assumed that the 
bill would pass the state legislature and a plan could be implemented at once to 

12 

I 

j 
"~ 



l 

obtain the cooperation of the municipal and county agencies and have the necessary 
resolutions passed by the governing bodies. Assumptions regarding funding and user 
acceptance are similar to, but smaller in sc!;>pe than those of long-range plans. It is 
also evident that feedback from later ev~nts can change the planning assumptions 
made and can alter or even cancel the short-range plan. When a planning assumption 
changes, the effects on all aspects of the plan should be evaluated. 

(4) Detennine Alternative Courses of Action 

It is no less important in short-range planning to develop several alternative 
solutions. If only one solution presents itself, the planner can assume that the 
research leading. to the identity of the problem was incomplete and that the critical 
elements that led to the need for planning were not adequately explored. A sound 
planning assumption to be used in this phase is that, there is always more than one 
solution and always more than one path to a solution. 

(5) Evahlate Alternati,'e Courses of Action 

The evaluation of shorHenn planning alternatives follows the rules for 
long-range planning as discussed in previous paragraphs. The degree to which 
objectives and requirernents ;ue met, the level of system effectiveness, the cost of 
ownership, and the acceptance of each alternative should be evaluated, The scope of 
the evaluation is usually smaller and the uncertainty existing in the eva!uation points 
and the cost figures lS usually less than is the case of most long-range plan 
aiterflatives. The data base sllould also be used extensively in performing the evalua
tion of competing alternatives. 

(6) Select th.; Concept 
~. 

The uncertainty of the evaiuation paratl1.eters for short-range alternatives 
should be less th~n for long-range alternatives and the decision should be more 
obvious. This is a decision that can be changed or altered as a result of feedback 
from later phases of the planning process. In short-range planning, the decision not 
to accept any alternative but to go back for a better examination of the 9arameters 
of the question is' also in order; As with long-range planning, the choice of an 
alternative concept is basl;:d upon the best combination of acceptability, cost and 
effectiveness arid is not d")~linated by one of these factors alone. 
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(7) Implementing the Decision 

Implementation of short-range plans follows the same outline discussed in 
previous paragraphs for long-range plans. These procedures involve a series of 
decisions and also the management structure required to implement and control 
those decisions. . 

Short-range plans are often project oriented and the size of the project can be 
highly variable. The entire management structure required to implement and control 
a short-range plan can consist of one person and that person can also be the planner. 
At the other end of the spectrum, some short-range plans involve high costs and 
many appropriate complex activities for which the management structure has multi
ple tiers of part-time and full-time persons. The magnitude of the implementation 
phase should be compatible with the needs of each project and each program. 

(8) Evaluate the Results 

An objective measure of the success of the implementation of a short-range 
project should be required. The parameters of the evaluation and the process of 
evaluation are usually more visible and the data more apparent than in long-range 
programs. The same type of evaluation should be planned for as was discussed llflder 
long-range plans. Only the scope should change. 

The planning process is a logical process that should be flexible enough to 
accommodate any size pruject under a long-range plan or a short-range plan. If the project 
is large enough to require many skills in its planning and implementation, the plan may be 
written down in detail and published formally as a compiehensive plan with numerous 
short-range plans supporting it. If the project is small enough to require only the part
time skills of one person, the written plan can be as small as a schedule and a check list 
for that person's own qse. Either way the planning is formalized, in that, it follows a 
series of conceptual phases that lead logically to a solution of the planning need. 

Planning logic will lead to points within the plan outline where decisions ate made 
regarding how the plan is to proceed. The decision to terminate the plan is a valid 
decision at any of these points. The location of these J.ecision points is not evident from 
block diagrams such as Figure 1. A flow diagram such as the sample shown in Figure 2 
will derme these decision points. Such a diagram would be needed only for very large 
programs where the timeliness of the decision has a major financial impact. 

It is appropriate for the p1anner to document his plan. The descriptive document 
should not be more detailed than is necessary for other participants to know what is 

14 

J 



being done, why it ~s being done, who is doing it, an1 what resources are available. A 
suggested topical outline for a plan description is shown in Appendix B. 

A common denominator for t~e IOllg-range plan and the short-range plan is an 
adequate data base. The discussions of telecommunications planning elements in the 
following chapters will assume the support of a well constructed data base as is discussed 
in Chapter III. 
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CHECKLIST 

II. THE PLANNING PROCESS 

1. Has the type of plan been decided? 0 
Long-range plan 
Short-range plan 

2. Have all planning phases been completed? D 
Needs and problems are confmned 

Objectives and requirements are established 

Planning assumptions are confinned 

Alternative concepts are identified and 
evaluated 

Best nltemative concept has been chosen 

3. Have .irnplemtmtatioll plan.s been completed? D 
PrlJjl~ct management needs defined 

Engineering management needs defmed 

Procurement agency procedures defined 
11, 

l.egal considerations and needs defmed 

( Have post-implementation evaluation plans been D 
i" , completed? 

Evaluation parameters defined 

Data base update plan completed 
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III. ESTABLISHING A DATA BASE 

In telecommunications system planning, an initial step is that of establishing an 
effective data' base, a collection of basic and factual information organized for rapid 
search and retrieval. The data base provides.a measure of the status of the existing 
telecommunications system, its resources, and its management. From this data base 
evolves the identification of specific system improvements needed to meet goals and 
objectives resulting from defmed system inadequacies. 

All agencies that are responsible for management decisions regarding the planning of 
telecommunications systems, implementation of the systems, evaluation of the systems, 
or management of the systems will need and use a data base. The size of the data base and 
the sophistication of its data retrieval methods will depend on the scope of the telecom
munications management system responsibHities and the equipment available for data 
system management. See Table 2. A State Planning Agency will have a greater need for 
data management sophistication than will a county planning agency. The telecommunica
tions data base for a large metropolitan police force will be larger and retrieval of the data 
will be more sophisticated than will the data base of a township police department. 
However, to permit comparisons of data elements at thase several levels, it is desirable' 
that a common terminology exist between data systems. For example, it would not be 
possible to directly compare crime rates expressed in terms of crimes per capita in one 
region with crime rates expressed in terms of crimes pel thousand dollars of industrial 
valuation in another. 

The data base files are used to: 

Identify existing system inadequacies 
Identify system objectives 
Establish implementation priorities through the quantification of needs 
Document the current system parameters for use in post-project evaluation 
Identify eXisting resource!; to be used for system improvement. 

The data base fIles must be sensitive to change. Regular updating should be planned, 
and the fIles should have a regular program of audit and validation to ensure data 
accuracy and currency of the stored data in each fIle. 

The periodic updating and evaluation of the data base will serve as a method for 
continuous monitoring of the telecommunications system to identify system degradations 
that may have reduced the overall effectiveness of the system. A current data base will 
~so serve as the basis for any subsequent additions or modifications to the system. 
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Table 2 
Data Base System by Agency Size 

Agency Data System 

Local Agency Data base is compiled manually in tabular 
with Local form from the survey information or 
Responsibilities from the search of agency storage mes 

Storage should be by subject subdivisions, 
and indexed for manual retrieval 

Retention of the data should be in me cabi-
nets or, if available, in mechanical mes 

Retrieval of the me document is by manual 
search 

Larger Agency Data base is compiled manually in tabular 
with Local form from the survey information 
Responsibility Storage should be by subject subdivisions, 

and indexed for manual retrieval 
Retention can be by microfilm, microfiche, 
punch cards or magnetic tape memory 

Retrieval is manual from the mm or tape 
library 

Readout is by optical reader/printer, card 
reader/printer, or by computer system 
peripheral devices 

Regional or State· Data are coded and entered into a comp\lter-
Agency with . ized system 
Wide Area Storage is in the coded computer flIes 
Responsibility Retention is on magnetic tape or disc files 

Retrieval is computerized according to 
programming instructions 

Readout is by automatic printer or CRT 
peripheral device with printer capability 

'. 

-Data management speclaUsts in computerized information systems deslgn 
should develop these systemsit' maximum use of computer system hardware 
and software Is to be realized. 
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1. ELEMENTS OF A DATA BASE 

The data base files can be divided into three general classifications: inventory of 
resources, management data files, and technical data files. The following paragraphs 
discuss the content of these files and suggest methods of developing a data base. 

(1) Inventory Files 

Inventory files are lists of the current physical assets and resources of the law 
enforcement telecommunications system in the city, region, or state. The files are 
established and updated by periodic surveys of the law enforcement agency or 
agencies within the planning jurisdiction. Each law enforcement agency should 
maintain its own inventory files and submit appropriate data from them to the 
jurisdictional planning agency at the regional or state level. Some suggested sub
divisions of these files are listed in Table 3. For example, the table shows that the 
make, model and age of all hardware units in the computer system, control consoles, 
base stations, mobile stations, portable stations, microwave control links, data 
terminals, recording systems and emergency power units should be filed in the data 
base. 

(2) Management Files 

Management files contain organizational, operational and subsystem data that 
will assist in the management of the law enforcement telecommunications resources. 
These files are established and updated by peripdic surveys of the law enforcement 
agencies within the planning region and by periodically obtaining confirming data 
from local, state, and national criminal justice agencies. The management files are an 
important input for obtaining a clear understanding of the functional and opera
tional requirements of each law enforcement unit and for identifying and evaluating 
alternative organizational concepts for management of the planned telecommunica
tions system. Suggested data elements are displayed in Table 4 where, for example, 
it is seen that labor and overhead cost per shift would be recorded for the 
computer center, the dispatch center, the planning unit and the administration unit 
as these costs apply to the telecommunications system. 

(3) Technical Files 

Technical and engineering data files are established and updated' as resource 
material needed to support telecommunications system design and improvements. 
Some of the suggested basic files that provide the needed resource data are outlined 

23 



Data Required 

Make, Model, and Age-All Hardware Units 
Location of AU Base and Remote Units 
Number of Units 
Number of Chall!1els per Unit 
Frequency of E~~h Channel 
Assignment of Ezch Channel 
Mode of Operation of Each Channel 
Transmitter Power Output 
Receiver Sensitivity, Noise Blanking, Output 
Selective Signaling Tone/Digital Devices 
Antenna Towers, Transmission Lines, and Filters 
Antenna Location, Height, Gain, Pattern, etc. 
Number Remote Control Links-Wireline/Radio 
Number and Type of Mobile or Fixed Data Terminals 
Number of Repeaters-Fixed and Mobile 
Number of Portables and Mobiles 
Number of Auxiliary Booster Amplifiers 
Number and Type of Battery Chargers 
NUJr.ber and Type of Logging Recorders 
Number and Type of Instant Playback Rec\)rders 
Number and Type of Closed Circuit TV Units 
Number and Type of Pagers and Public Address Systems 
Number and Type of Facsimile Systems 
Number and Type of Telemetry Systems 
Number and Type of Electronic Sirens and Warning Devices 

.continuous and I ntermillent Power Rating 
Maximum AUowable Time at Full Power 
Type and Characteristics of Activation Systems 
Voltage, Current, Frequency and Phase Ratings 
Fuel Type and Storage Requirements 
Identity of Data System Accessed by Each Unit 
Number and Type of Data Display Units 
Number and Type of Situation Display Units 
Securi:y System Type and Characteristics 
Number and Type of Leased Units 

Computer 
System 

X 
X 
X 

X 

X 
X 

X 

X 
X 

X 
X 

Tabie 3 
Inventory File 

Control Base 
Consoles Stations 

X X 
X X 
X X 
X X 
X X 
X X 
X X 

X 
X 

X X 
X 
X 
X 

X 

X 
X 

X X 
X 
X X 
X X 
X X 

X 
X 
X 
X 

X X 

X 
X 
X 
X X 
X X 

Data Source 

Microwave Emergency 
Mobile Portable Control Data Recording Power 

Stations Stations Links Terminals Systems Units 

X X X X X X 
X X X X 

X X X X X X 
X X X X X 
X X X 
X X X X X 
X X X X, X 
X X X 
X X X 
X X X 

X 
X 
X X 

X 
X X X 
X X 
X X 
X X 

X X X 
X 
X 

X X 
X X X X 
X X X X 
X X 
X X X X 
X X X X 

X X X 
X 
X 

X 

X X X X X 
X X X X X X 



Data Required 

Labor and Overhead Cost. per Shift 
Training Costs 
Maintenance Costs per System and Unit 
Lease and Rental Costs 
Hardware Purchased Pricefl 
Number of Agencies Dispatched per Shift 
Number of Dispatch Positions per Shift 
Number of Complaint Positions per Shift 
Number of Personn~l by Class.ification per Shift 
Annual On-Air Time and Down Time per System 
Communication Traffic Rates- All Circuits 
Information System Traffic Rates 
Intrusion and Fire Alarm Rates 
Crossband System Activation Rates 
~hone Plitch Sysi~m Activation Rates 
FCC License Renewal File 
Mutual Aid Communication Plan and Agreements 
Disaster Communication Plan and Agreements 
Catalog of Computer System Output Reports 

Table 4 
Management Files 

Computer 
Center 

X 
X 
X 
X 
X 

X 
X 

X 

X 
Charts of Mutual Aid and Statewide Frequency Channels 
Conies of Lease Rent ond Use .. Anreements 
Number of Emergency Telephone Lines 
Number of Administrative Telephone Lines 
Number and Type of Special Wirelines (WATS, etc. ) X 
Computer Aided Dispatching Facility X 
Vehicle Locater and Display Fr 'ility X 
Phone Patch Capability X 
Computerized Research Allocation Program X 

':01 

Data Source 

Dispatch Telephone Planning Administrati ve 
Center System Unit Unit 

X ,X X 
X X X 
X 
X X X 
X X X X 
X 
X 
X X 
X X X X 
X 
X X 
X 
X 
X 
X X 

X X 
X X 
X X 

X 
X X 

X 
X X 
X X X 
X X 
X 
X 
X X 
X X X 



in Table 5. :Required radio propagation data are often available from the firms that 
have provided engineering services in support of previous equipment installations. 
The most curren! data should be acquired by obtaining the engineering data 
generated in support of new license applications or applications to modify existing 
licenses. Contracts for the design or implementation of public safety telecomm~mica
tions systems within the planning area should contain a standard contract clause that 
requires that all engineering data generated under the contract be added to the data 
base technical files. 

2. METHODS FOR DEVELOPING THE DATA BASE 

The specific data needed must come from the user agencies themselves. Deliberate 
plans must be fom~ulated and carried out for the accumulation of this data and for the 
development of the data base. Leadership in defming the elements of the data base and 
ensuring the comprehensiveness of the files should be provided by the planning agency. 
The user agencies will be encouraged to participate in the development of the data base 
and its files if they have a clear understanding of their need for the data base, the use of 
the data in the files, and the need for maintaining accurate and current data. These data 
sources are critical to the success of the data base development and should receive the 
maximum attention. Sources of supporting information include the standard statistical 
services that traditionally supply economic and demographic data tQ taxing authorities 
and business planners within the planning region. 

A formai methodology is needed if a truly comprehensive telecommunications 
system data base is to be obtained and kel't current. The written procedure should 
include the following eight steps: 

Identify the user community 
Identify the system manager 
Prepare the data survey package 
Conduct orientation meetings 
Collect the data 
Compile the data base 
Analyze the data base 
Update the data base. 

The following paragraphs discuf"s e~ch of tltese steps. 

Identify the User Community - To determine the extent of the data base 
contents, its scope of application must be determined. If the telecommunica
tions system is intended to serve law enforcement agencies only, the contents 
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Table 5 
Technical Files 

Data Required Suggested Data Source 

Vendors' Catalogs of Available Hardware Vendors' R,epresentatives 
Specifications for Present System Hardware Items Procurement Documents from Purchase Contr.lct 
Specifications for .Present System Performance Parameters Procurement Documents and Test Results, 
Installation Data for Present Hardware Items Hardware Installation Manuals and Instructions 
Computer System Programs and Users' Manuals Computer Center and Computer Vendor 
Information System Users' Manuals Information System Vendor or Owner 
File of Standard Procurement Specifications and Procedures Regional or State Law Enforcement Planning Agency 

Spectrum Management Data Federal Communications Commission (FCC) 
Records of Rl"dio Channel Interference and Noise Logs of the Dispatch Center and Communkation Center 
Propagation 'l.~st. Results-Radio Coverage Maps System Contractor Engineer~ng Unit and System Test Reports 
Propagation Analysis Data for In-Ser':::,_ Channels System Contractor Engineering Data and System Test Reports 
Logs of Traffic Loads by Type for Wirelines and Radio Logs of the Dispatch Center and Communications Center 
Queueing Analysis for Wireline and Radio Channels System Engineering and Telephone Company Engineering 
Topographic Maps of Radio Service Area Uni ted States Geological Survey- U. S. Department of the Interior 

Statistical Projections of Area Population Growth U.S. Census Data-U.S •. Census ,Bureau 
Statistical Projections of Area Demographic Trends Local Chamber of Commerce Statistical Service 
Statistical Projections of Area Crime Rates In-House PrOjection from U.S. Department of Justice UCR Data 
Statistical Projections of Wireline and Radio Traffic Growth In-House ProJection from Historical Growth Data 



of the data base will be very different than if the telecommunications system is 
to serve all public safety agencies, including fire and health services. All the 
agencies involved and the range of their individual responsibilities should be 
identified as well as those agencies with which the system will interface. 

Identify the System Manager - Effective leadership of the data task will 
require the prompt identification of the data base manager. The authority and 
responsibility of this manager must be made clear to the user community. 
Consideration should be given to the appointment of a person who can identify 
closely with the operating personnel of the previously identified user agencies. 

Prepare the Data Survey Package - The data survey package consists of the 
data questionnaire and any instruction material needed to complete t~e 

questionnaire. The data survey package should be carefully constmcted to 
produce the maxhnum amount of infonnation with the minimum amount of 
work by the user organizations and the data reduction staff. Several iterations 
will be required before an ultimate product that will satisfy the data input 
needs is developed. A plan for compiling, storing, and retrieving the informa
tion should be developed concurrent with the design of the data survey 
package. The data survey package should require a minimum of effort to code 
and transfer the data into the data base files, regardless of whether computer 
coding or manual coding is used. The data survey package will be carefully 
planned for rapidly compiling the information in a form that pennits accurate 
retrieval. Questions should be designed to fulfill the special needs of the 
inventory files, management files, and technical files as outlined earl~er in this 
chapter (Ref. 3). 

Conduct Orientation Meetings - Before final distribution of the data survey 
package, orientation meetings with the user agencies should be conducted to 
ensure their support. Their participation in the development of the data survey 
package should be encouraged and the resulting changes made before the 
package is finally configured. 

Collect the Data - Some of the traditional methods of conducting the data 
survey are compared in Table 6. The type of survey needed for telecom
munications system purposes is usually a 100 percent survey and the rules and 
techniques for sanlpling do not nonnally apply. The personal interview method 
is much preferred in telecommunications research over a mailing survey. 
However, if the cost of 100 percent personal interviews of participating 
agencies is prohibitive, the combination method of mailing the data survey 
package and following up with a telephone interview is an alternative way of 
conducting the survey. It can also be detennined from the telephone interv'iew 
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Method 

Personal 
Interviews 

• 

Mail 
Surveys 

.* 

Advantages 

Table 6 
Survey Methods 

Yields a higher number.of returns from a 100 percent sample. 
The information is likely to be more correct 
Supplementary information can be recorded to clarify the responses. 
The informant will become oriented to the topic under investigation. 
The language of the questionnaire can be clarified by the interviewer. 
The Informant can contribute additional and relevant topics. 

Wider distribution in lesn time, 
No interviewer bias. 
Centralized Control from one office with built-in controls. 
Better likelihood of a thoughtful reply particularly if historic da!> . 3 

needed for an adequate response. 
Lower cost of labor and transportation. 
Questions may be answered at the convenienC'.! of the informant. 

Plsadvantages -
Costs of labor and transportation are excessive for large samples. 
Poorly trained interviewers can distort or bias the returns. 
The organization of interviewers. supervisors and planners is 

more complex than with other survey methods . 
The interview and transpol'tation takes more time than with other 

methods. 
The block of intervie .... time must be convenient for the informant. 

The problem of the non respondent affects surve.y accurac,Y. 
Follow-up mailings may be required for an acceptable response. 
Questionnaire ma,y be too long or too difficult to insure a high level 

of confidence in the data . 
MiSinterpretations may go undetected and unrealized. 
No control over the quality of the inforr ... ant, 
~uestions must be vet,"j carefully standardized and self-explanatory. 
Checks on the honesty and reliabilit,y of the return are difficult to 

devise. 
Unsatisfactory or incomplete questionnaires are difficult to correct, 
Written answers ma,y be miSinterpreted. ~ 

Telephone The prinCipal advantalle is economy and speed. ,Detailed data cannot be acquired due to time fact()rs, 
Survey Tends to command greater attention and imp( ,'ativeness. Visual aids cannot be used to assist the informant. 

High degree of control from one centralized location • Lack of uniformity between telephone interviewers. 
••• Refusal rate is usually very low. Information must be limited to a few facts. 

Replies can be recorded for more convenient transcription. TI1,~ I;l~~\'it,v of the interview prevents proper oriE-ntation of the 
informant to the topic under discussion 

MiSinformation is hard to detect and check. 
The informant may not be the best qualified but oi1I,y the best avail-

able at the time of the call. 

• For additional information see: 
CharleS S. Mayer. "Data Collection Methods: Personal Interviews," Handbook of Markl'ting Research. ed. Robert Fl'rber, (New York, McGraw-l1i11, 1974). 
pp. 2-82 to 2-89. 

*. For additional information see: 
Paul L. Erdos. Professional Mail Surveys. (New York. McGraw-Hili,' 1974), pp. 22-74. 

*** For additional information see: 
Stanley L. Payne. "Data Collection Methods: Telephone Surveys. " Handbook of Marketing Resl'arch, op cit, pp. 2-105 to 2-123. 



whether a personal visit by the survey team is appropriate. When the data base 
is being established by one agency, or a small group of agencies,. a formal data 
survey is clearly inappropriate. For these situations a check list of needed data 
base files can be constructed from the tables of inventory files, management 
files and technical files and these data items can be accumulated into one 
central data file from the numerous agency storage files. 

Compile the Data Base - Alternative approaches to the compilation of a data 
base include the use of manual files, semiautomatic files, or computerized 
storage and retrieval systems. The choice depends upon the size and scope of 
the data base and that of the agency assembling the data base .. Availability of 
personnel and funds is also a major consideration. Some basic factors affecting 
the compilation of the data base for different agencies are shown in Table 2. 
The format of the data base must accommodate the requirements of: 
(1) indexing and classification of the data to enable accurate and prompt 
retrieval; and (2) arrangement of the data to enable analysis and statistical 
evaluation with minimum mathematical manipulation or physical rearrange
ment. 

Analyze the Data Base - The data base is a fundamental management planning 
and decisionmaking tool. Its outputs will define the status of the telecommuni
cations system and its capability. As the responsibilities and missions of the law 
enforcement agency change with time, the ability of the telecommunications 
system to meet these challenges is constantly evaluated through analysis of the 
data in the files. Additional resources needed to meet these new demands on 
the system will become evident. The technical files provide the tools needed to 
define these added resources and to integrate them into the existing system. A 
rising system down-time identifies older ineffective equipment to be replaced 
and risi!lg labor costs may flag the need for training or better organization. 

Update the Data Base - Inventory files and management files are updated 
annually or biannually by a data survey similar to the survey that established 
the initial file. Demographic and economic files and their statistical projections 
are updated by regular subscription to the services that traditionaUy provide 
this information to taxing authorities, government, and business. The technical 
fil~ may be updated by requiring that all data generated in the course of 
making telecommunications system changes be forwarded to the data base, 
together with all reports on technical studies made in support of system 
changes or system evaluations. The effective data base manager will conduct an 
annual audit of the telecommunications resources versus the missions and roles 
of the constituent law enforcement agencies. 
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The importance to public safety telecommunications planning of a proper~y 
composed and organized data base will be further amplified and become more evident in 
later chapters. 
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CHECKLIST 

III. ESTABUSHING A DATA BASE 

1. Does the data base include all major files? 0 
Inventory fIles 

Management files 

Technical fIles 

2. Are the Inventory Files complete (see Table 3)? D 
3. Are the Management Files complete (see Table 4)? D 
4. Are the Technical Files complete (see Table 5)? 0 
5. Has a methodology been established for data base management 

L (see Section 2)? 

6. Have data collection methods been standardized (see Table 6)? D 
7. Has the data base been complied for efficient retrieval (see Table 2)? D 
8. Has a program been established to update and validate the data base 

0 (see page 3D)? 

9. Have all existing data files been examined and all useful data extracted? D 
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IV. SETTING GOALS, OBJECTIVES, 
AND REQUIREMENTS 

The planner, to successfully direct a program from concept through implementation 
to evaluation, must steer a well defined and deliberate course. A telecommunications 
program that advances the effectiveness of law enforcement must call on the public 
treasury and on community support for implementation. Each dollar and each minute of 
time will be challenged by all other tax-supported services that view these resources as 
being subtracted from the resources available to them. Support for the law enforcement 
program will depend in large part on clear and well documented evidence of need. A 
well formulated and documented progression of program goals, program objectives, and 
program requirements will enable the planner to defme these needs and to increase the 
likelihood of their fulftllment. Further, the substance and priorities of the program goals, 
objectives and requirements must satisfy established statutory provisions (Ref. 4). 

1. DEFINITIONS 

The establishment and achievement of goals, objectives, and requirements follow 
such similar paths that the words are often interchanged. It is generally agreed among 
authorities that a "goal" is a more general term than "objective," and a "requirement" is 
usually subordinate to an ~'objective." Widely accepted definitions of goals and objectives 
are found in Report ot:. :'alice (Ref. 5). These definitions will be used throughout this 
discussion. 

Goal - A statement of broad direction, general purpose, or intent. A goal is 
general and timeless and is not concerned with a particular achievement within 
a specified time period. 

Objective - A desired accomplishment that call be me!asured within a given 
time frame and under specifiable conditions. The attairiment of the objective 
advances the system toward a corresponding goal. 

Additional levels of program definition are needed by the law enforcement planner. 
An interrelated series of broad technical, fmancial, legal, and political requirements and 
tasks must be satisfied before an objective can be attained. The following definitions will 
be used. throughout this discussion. 
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Requirement - A desired accomplishment that is subordinate "(0 an objective. 
A requirement is attainable within a specified and immediate time limit, is 
consistent with the time frame of the objective and is r'l:early measurable, often 
in numerical values. The attainme-nt of a requirement is usually based on the 
performance <;>f one or more tasks. 

Task - The smallest increment of self-achievable work that is identifiable, 
assignable and measurable within an immediate time frame. A task may be time 
dependent on other tasks in that one task would start only after the start or 
completion of another task. 

The example in Table 7 illustrates the relationships between goals, objectives, and 
requirement". i~chievement of each stated requirement is necessary to accomplish the 
objective of reduced response time. Accomplishment of this objective contributes to and 
supports achievement of the goal. 

Factors to be considered in establishing goals, objectives, and requirements are 
discussed in the subsections that follow. Task identities are self evident once requirements 
are. dermed and, since they take on an endless variety of d.efinitions, tasks will not be 
discussed further. 

Table 7 
IDustration* of Goals, Objectives, and Requirements 

Example of a goal: 

• Increase criminal apprehension rate 

Example of one of several possible objectives that support the 
above !;oal: 

• Reduce response time to 3 minutes 

Example of one of several possible requirements that support 
the above objective: 

'----" 

• Effective citizen access via telephone with: 

- Probability of busy signal equaUo 0.001 
or less 

- Probability of .10-second delay in answer of 
telephone equal to 0.001 or less 

·Examples are illustrative only and the'indicated parameters are not 
intended as standard for goals, ohjectives, or requiremellts. 
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2. GOALS 

Goals of a tax-supported unit of government, such as a law enforceJT'ent agency, 
must be consistent with its l(~gisloltively mandated responsibilities. The tf~, ~mmunica
tions planner's primary function is that of reviewing the goals and .. .,jsting in the 
development and recommendation ()f objectives in support of the goals. 

3. OBJECTNES 

The planner must establish a set of attainable objectives for each project goal. These 
objectives define the course of action needed to advance the system toward the goal but 
are more substantive than the corresponding goal in that they equate to a definite time 
frame, are clearly attainable. within that time frame, and are measurable. 

The law enforcement commu::1ications system is a supporting function of a greater 
public safety responsibility. Therefore, a communications system objective may be an 
operational law enforcement objective such as the example in Table 7, "reduce response 
time to less than 3 minutes," or it may be a clearly ident.ified communications system 
objective 'such as "establish a centralized public safety dispatching r 'tel'." The 
telecommunications planner will provide the guidnlce needed to ensure that each 
objectiVe is clearly related to a previously established system goal and that attainment of 
the objective is measurable within an established time frame. 

(1) Use of Goals to Identify Objectives 

The goal defines the ultim~te capability that is desired and a logical first step in 
identifying objectives is to review and analyze the goals from the viewpoint of the 
course of action through which such goals may be reached. A listing of the 
conditions to be met in order to reach a goal will ide~tify a number of potential 
obj"lctives. A rearrangement in the order of dependency will separate objectives from 
subordinate r:.qtiirements. 

(2) Use of a Data Base to Identify Objectives 

Examination and analysis of the data base will often reveal areas of deficiencies 
in the existing telecommunications system. These areas may indicate program 
objectives if properly correlated with program goals. For example, the current data 
base may reveal that the portable-to-portable communications traffic ~~nerated b)( a 
newly established regional narcotics squad is causing congestion on the sherifrs 
dispatch channel. resulting in disruption of both functions. This deficiency may lead 
to an objective to establish a dedicated regional tactical network, thereby supporting 
the goal of reducing the flow of narcotics into the region. 
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Another method for identifying possible objectives from the data base· is the 
comparison with the data bases from similar cities, regions, or states. Significant 
differences may idenUfy candidate objectives. 

(3) Use of Resource Agencies to Develop Objectives 

The attainment of effective telecommunications system objectives requires 
inputs from all elements of the public safety telecommunications community. 
Resource agencies should be used to provide inputs. Table 8 lists some of these 
agenci"s. 

(4) Use of Recognized Standards to Identify Objectives 

The National Advisory Commission on Criminal Justice Standards and Goals 
has published a series of Task Force. Reports that address the criminal justice 
environment directly. Of these, the Report on Police (Ref. 5) and the Report on the 
Criminal Justice System (Ref. 6) are of immediate interest to the telecommunica
tions system planner in setting program objectives. 

Also, under the Law Enforcement Assistance Administration guidelines, each 
state must develop a Comprehensive Law Enforcement and Criminal Justice Plan 
that establishes statewide priorities for the improvement and coordination of all 
aspects of law enforcement and criminal justice. This document, !lIld any of the 
planned or existing communications system master plan doculllept~ within the state 
or planning regions, should be consulted as an aid in establishing program objectives 
(Ref. 4). 

(5) Review of O!ljectives 

It is important that any proposed objectives be well understood and accepted 
by the people responsible for project implementation and evalua.tion. A review of 
the objectives by all interested parties prior to general publication should be 
encouraged. 

The review process should address, in particulru:, factors relating to; 

The attainability and feasibility of the objective 
The impact of the objective in reaching the goal 
Priority of the objectives. 
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Table 8 
Resource Agencies for Developing Program Objectives 

Resource Agency Area of Interest 

Municipal Police Day.to-day local law enforcement and 
public safety requirements 

County Sheriff Interagency law enforcement communications. 
Criminal justice interface with courts, detention, 

and corrections 

State Police/ Wide area intrastate and interstate public 
Highway Patrol safety communications needs 

~ 

Courts Communications interface with law enforcement 
activities in detention and warrant service 

Interface with criminal justice information 
systems and the privacy of CJlS information 

Community Service Community needs as seen by special 
Organizations interest groups 

State Planning Agencies Statewide plans for law enforcement telecom-
munications systems for public safety and 
la', enforcement 

State Telecommunications Wide area integration of telecommuniC'Jtions 
Directors services 

Equipment Suppliers Hardware and software state-o ,-f ie-art 
developments 

-
Professional Associations i Technical assistance available from such 

organizations as APCO, E1A, IACP, 
and others 

Civil Preparedness Disaster planning and emergency communication 
coordination 

Other Public Safety Coordination of public safety communication 
Organizations resources 

Federal Agencies (LEAA, Federal guidelines and standards 
HEW, DOT, FCC, etc.) 
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Distribution of the proposed objectives for review should include all resource 
agencies and user agencies. Documentation describing the objectives, the background 
data needed for analysis, and the rationale for the objectives should be incorporated 
in the review package along with a blank review form containing requests for specific 
{?omments on each objective. 

The extent of the review process will depend on the magnitude, scope, and 
sophistication of the proposed objective. PrograMs of limited scope could be 
reviewed adequately by informal discussions with r~sponsible personnel of the user 
agency. 

4. REQUIREMENTS 

The planner must establish a set of attainable and measurable requirements for each 
project objective. These requirements defme the course that must be followed in meeting 
project objectives. They are the action items that establish the dimensjons of the work to 
be accomplished by the project staff. 

The scope of the requirements will include all aspects uf system implementation. 
Each project objective should be fully supported by subordinate requirements covering a 
full range of definitive technical, fmancial, legal and administrative considerations. Each 
requirement must satisfy the test of definition: 

Attainment must be clearly measurable 
Attainment must be reached within a specified time limit. 

The example of Table 7 shows a sample of two technical requirements. The numeric 
measure of system capability that must be met for the system to accomplish its objective 
is clearly illustrated. Had this project required a multi-jurisdictional centralized dispatch 
center, one legal requirement could have been the introduction and passage of state 
legislation establishing an authority to manage the center. Similarly, an administrative 
requirement could have been the adoption of a resolution by each political entity to 
partiCipate in the plannirig and operation of the dispatching center. All of these require
ments meet the test of definition and are of major iritportance in meeting project 
objectives. 

(1) Use of Objectives toIde["t:~y Requirements 

'The' procedure for identifying objectives from project goals has resulted in the 
listing of conditions"and parameters to be met in the order of their dependency. The 
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more specific of. these technical, financial, legal and administrative conditions will 
usually meet the test of definition as a requirement. 

(2) Use of the Data Base to Identify R.equirements 

The files of the data base will provide many of the numerical values for project 
requirements. The technic~l files are rich in system performance parameters. The 
inventory files show the Humber and type of additional system components needed. 
The management files provide operational parameters as well as financial data. 

(3) Use of R~source Agencies to Develop Requirements 

The success of the telecommunication project depends upon its meeting the 
needs of the user agencies and the agencies with whom it interfaces. Those agencies 
should be used to provide inputs and the listings of Table 8 can be used again for 
guidance. 

(4) Review of Requirements 

The requiremen ts of the project should be well understood and accepted by the 
people responsible for project implementation. A review of the requirements by 
these people before general publication is to be encouraged. If the resource agencies 
were consulted for the development of the project requirements, the review can be 
relatively informal. 

s. TASKS 

,The individual self-~chievable units of work needed to meet a project requirement 
are identitled as project tasks. When the responsibility for meeting each project require
ment has been assigned, it is recommended that the initial action of the responsible 
person be to organize and report 011 the proposed task structure of the assignment. 

6. PUBLICATION AND REVISION 

Publication of the goals and objectives is advisable for any tax-supported program in 
public safety telecommunications. Distribution should include all components of the 
criminal justice system and elected officials within th,e juris4iction. Criminal justice 
planning groups outside the jurisdiction should be included in the distribution to 
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encourage an exchange of information. The public should be informed through the news 
media. Again the appropriate extent of the distribution depends on the magnitude, scope, 
and expected impact of the objectives. 

Program planning should include a regular review of all objectives and their 
corresponding goals. At the minimum an annual review is suggested. 

The preceding paragraphs are not all-inclusive regarding the delineation of project 
goals, objectives, requirements, and tasks. Each program must be defmed in terms of i~s 
own unique parameters. What has been presented is a general guide for the planner to use 
in organizing the project and also a checklist of suggested planning resources. The 
following Chapters will start the planner on the step-by-step path that will lead to the 
definition of the telecommunications system ano 00 to its ultimate implementation. 
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CHECKLIST 

IV. SETTING GOALS, OBJECTIVES AND REQUIREMENTS 

1. Have public safety goals been identified and reviewed? 

2. Have all resources been used:;to identify objectives? 

Do objectives support the goals? 

Has the data base been analyzed? 

Have resource ag~ncies been consulted (Table 8)? 

Have state and national standards been used? 

3. Have all resources been used to identify requirements? 

Do requirements support objectives? 

Has the data base been used? 

Have resource agencies been consulted (Table 8)? 

4. Have requirements been used to identify tasks? 

5. Have the goals,' objectives and requirements been documented and 
distributed for review? 

6~ Has a program been implemented to review objectives and requirements 
periodically? 
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V. SYSTEM CONSIDERATIONS 

Prior to the identification and evaluation of alternatives, there are several system 
considerations to be investigated which will have a bearing on the selection of alterna
tives. The considerations relate to existing as well as projected requirements and therefore 
provide inputs to many of the steps in the planning process, including identification and 
evaluation of alternatives, selection of the concept, final system design, preparation of 
specifications, and system evaluation. 

Specifically the considerations discussed in this chapter include: 

Radio System - Characteristics of message traffic, historical trends in normal 
and peak hour traffic loading, and projected number of radio channels needed. 

Telephone System - Characteristics of administrative and emergency calls, 
message traffic loads for normal and peak hours, historical traffic loading 
trends, projection of future nomlal and peak hour traffic loading, and pro
jected number of complaint writers needed. 

Data Systems - The need for law enforcement and criminal justice 
information. 

The analyses as described in this section must necessarily be refined in the final system 
design. 

1. RADIO CHANNEL CONSIDERATIONS 

On an individual user basis and on the basis of regional cooperative use, the planner 
should determine whether the current radio channel capacity is sufficient and whether it 
will be sufficient in the light of a changing demand for service and the established 
objectives and requirements. He should confirm that normal functions for operations and 
coordination are accounted for by present use of the channels and that administrative 
traffic and point-to-point traffic is assigned to the proper communications channels. 
Required inputs for this Z'1alysis will have been obtained from the user agencies and 
included in the data base. These inputs will include radio message volume and duration, 
operational data, organizational data, and coordination requirements. 
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To project future message traffic, the historical change in radio message traffic 
volume'may be correlated with historical changes in demographic factors and previous 
changes in law enforcement services and procedures. Consideration must be given to 
growing requirements for mobile data transmission, video transmission, computerized 
dispatching procedures, automated vehicle locator systems, security of information, and 
the ever increasing need for wide-area interagency law enforcement communications. 
Equating these traffic load projections to radio channel requirements will require tech
nical judgment on the part of the ev~luators. 

The most thorough .approach is that of using classic queueing analysis to establish 
channel requirements (Ref. 7). Caution must be exercised in applying this theory to 
ensure that the input parameters - projected message volume and average message 
duration - are not inflated because of existing poor channel discipline and/or poor 
dispatcher technique. Specialized technical assistance in applying queueing theory to 
communication system design should be considered. Queueing theory can also be used to 
compute the channel occupancy as well as expected waiting times. When the statistical 
calculations have shown, for example, that channel occupancy exceeds approximately 35 
to 40 percent in the peak hour and/or average waiting time exceeds 5 seconds, field 
measurements may confirm (hat additional channels can be justified. 

Commonly used criteria to establish channel requirements have evolved based on 
representative field data (Ref. 8). These general principles, for example, have traditionally 
supported channelloadi.ngs of. from 20 to 50 vehicles per channel. Caution must be used 
in applying these traditional criteria because of differences in channel uses, mode of 
operation of departments, and vehicle utilization. Many municipal departments, for 
example, efficiently operate with channel loadings in excess of 50 vehicles per channel, 
while a channel shared by several departments could operate comfortably with no more 
than 20 to 30 vehicles on the channel. These criteria, therefore, should be used only for 
rough estimates and not for fmal design. Also, the number of patrol units actually on 
patrol in busy hours should be used as opposed to the number of vehicles owned by the 
user agencies. A conservative numerical guide might be appropriate for use in developing 
an overall statewide telecommunications plan for law enforcement agencies but suqject to 
revision pending the results of detailed statistical traffic load analysis of each individual 
telecommunications center. 

2. TELEPHONE LINES 

The telephone system links the public to the law enforcement agency, interconnects 
the departments within the agency, provides communication with other agencies, and also 
provides remote control for the radio system components. The analysis of the telephone 
communication portion of the system should specifically address: 

46 



Availability of sufficient trunks for incoming emergency calls to the telecom
munications center 

Availability of sufficient trunks for incoming administrative calls to the 
telecommunications center 

Availability of sufficient trunks for outgoing calls from the telecommunications 
center 

Availability of sufficient number of complaint writers. 

Required inputs for this statistical analysis include the volume of calls and call 
duration for both emergency and administrative calls. The data will have been obtained 
from the user agencies and included in the data base. Queueing analysis may then be 
performed with such data for past years, the present, and estimates for future years to 
project (Refs. 7,9): 

The probability of a busy signal 
The probable delay in processing the cal!. 

Note that the system probability also includes the probability of a busy signal at the 
telephone company switching facilities that are beyond the control of the public safety 
telecommunications system planner. Engineering representatives of the telephone 
company should be consulted for confirmation of emergency service probability 
calculations. 

Recommended police standaras (Ref. 5) suggest that an emergency call be answered 
in 30 seconds or less, roughly th~ time for six rings. Again, this is a standard for minimum 
performance. By comparison, Jne major metropolitan police agency for example, requires 
that complaint telephones be answered within 12 seconds (about three rings) or the call 
will be switched to a backup supervisory complaint position. 

Telephone lines used for control only ar~ dedicated lines without public access and 
are not subject to the requirements of queueing analysis. However, the planner must take 
into consideration that long DC control lines may be very difficult t9 configure in the 
commercial teiephone system and control by keying tones may be preferred. Bandwidth 
characteristics for data or video may require additional system consideration. Discussions 
with responsible telephone company representatives are recommended early in the system 
configuration phase. 
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3. DATA SYSTEM CONSIDERATIONS 

The data system links the law enforcement age'ncy to the criminal justice system and 
to the national law enforcement community. Data terminals at the communications 
center connect the age.ncy to' the state motor vehicle files, the state cns files, the 
national LETS system and the NCIC files. 

rraffic loads and operational concepts are available from the data base and from the 
participating agencies. User manuals for the terminals should provide the planner with 
sufficient data to configure his system for the volume of traffic projected for his center" 
the number of terminals required, and the skiIllevels of the personnel needed. 

A supporting network of facsimile facilities is necessary before a facsimile terminal 
can be justified in the communications center. However, the planner should include this 
graphic communications system as a possible system component for future growth. 

4. SYSTEM INTERFACES 

A law enforcement telecommunications system must interface with a numbp:' of 
external systems including -those of adjacent jurisdictions, regional systems, state systems 
and federal systems., In addition, the man-machineinterface is one which warrants special 
consideration. The planner should therefore identify and define on his system diagram 
each required interface l\'nd incorporate these interface requirements as part of the overall 
system requirements. Syr"em interfaces to be considered might include, for example: 

Information Systems -" Intra and interstate 

Other Public Safety Services - Fire, rescue and emergeI\CY medical service 

Public safety systems of adjacent jurisdictions 

Civil Preparedness 

Regional, state and interstate coordination 

Man-machine interfaces at the dispatch center, the vehicle and the man on 
patrol. 

The requirements for each of these interfaces should be documented at this point in the 
planning process and should be later considered in greater detail during the design and 
specification tasks. 
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Starting with these fundamental system considerations and a clear understanding of 
system goals, objectives a..'1d requirements, the planner is, in a position to develop 
alternative solutions to the system problems. The development, evaluation and selection 
of alternative concepts is the subject of Chapter VI. 
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CHECKUST 

V. SYSTEM CONSIDERATIONS 

1. Have radio channel traffic loads been analyzed? o 
Is channel congestion a factor? 

Is a queueing analysis needed? 

2. Have telephone line traffic loads been analyzed? o 
Are there sufficient emergency lines? 

Are there sufficient ad.ninistrative lines? 

Is a queueing anaiyds needed? 

3. Have the data system needs been analyzed? o 
Has the volume of digital traffic been established? 

Will facsimile be needed? 

4. Have the system interfaces b~en analyzed? o 
Have information system interfaces been considered? 

Have public safetyinterfe-::es been considered? 

Has the interface with Civil Defense been considered? 

Have regional, state, and interstate coordination been consi~ered? __ _ 

Have the man-machine interfaces been considered? 

; ',·1 
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VI. DEVELOPING, EVALUATING AND SELECTING 
FROM ALTERNATIVE CONCEPTS 

Selection of the system concept evolves from an orderly analysis of the system 
objectives, the alternative methods of meeting those objectives, the constraints that form 
the logical boundaries within which the methods of solution must be .contained, and from' 
the analysis of alternative cost factors. Many of these basic constraints will have been 
addressed in' the setting of goals, objectives, and requirements. It is appropdate to review 
briefly the following system constraints that must be considered in the selection of the 
concept. 

Goals and Objectives - The concept must relate directly to the attainment of a 
goal, an objective, or a requirement. 

Compatibility - The concept must be fully compatible with other public safety 
5ystems with which it interfaces. 

Technical Feasibility - The concept must be technically feasible, achievable 
with readily available system components. 

Costs - The concept must be cost effective. It must also comply with bud
getary limitations imposed by the local funding or by grant funding. 

Legality - The concept must comply with all applicable laws, ordinances, and 
regulations. In particular, compatibility with the FCC Rules and Reguiations is 
mandatory. 

Acceptability - The concept ~tist be accep~able to the user agencies, to the 
consumer public, to the local government body, and to the personnel who must 
operate the system. 

It is not uncom~non for a planner to have a preconceived idea of the system concept 
he desires. On the other hand, there are occasions when the planner, at the outset, has no 
identifiable concept that will meet his requirements and objectives. In either case, alterna
tive concepts should be identified and evaluated to ensure that the fmal system con
fIgUration is the most cost-effectivtl approach, one that will satisfy all the requirements 
and objectives. 
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This section discusses methods for identifying alternatives and for performing 
preliminary evaluations that serve to eliminate all but the more promising alternatives. 
When possible, several alternatives should be selected as the leading candidates and these 
alternatives should be subjected to a rigorous cost-benefit evaluation. The development of 
each alternative concept should be carried only to the degree needed to make an accurate 
analysis of the relative merits of the alternates: 

1. IDENTIFYING THE ALTERNATIVE CONCEPTS 

The difficulty in identifying alternatives will depend on the nature of the problem 
and scope of the project. The methodology for identifying the concepts,therefore, may 
involve one or more of the following approaches: 

Methodical development of all viable combinations of subsystem alternatives' 

Investigation of approaches used by others having similar problems or 
objectives 

Cc,msultativn with system users and others to collect all points of view and 
~ystem ideas 

Search of existing literature and reference material (Ref. 3). 

Identification of alternative concepts for less complex projects will involve minimal 
effort and may, for example, be limited to search of reference material. A local police 
department may in the final analy~is have only two alternatives: to join' an existing 
cooperative dispatching system or to implement a dispatching system of its own. More 
complex systems having a number o~ subsystems will require the planner to expend 
considerable effort to exhaust the possible alternative approaches. ' 

A system can usually be divided into a number of distinct subsystems. Each sub
system can then be examined to identify its alternatives. Figure 3 illustrates'this appro''\ch 
by considering some typical subsystems associated with a law, enforcement telecom
munications system. In this example there are eight communications subsystems, each 
with a number of possible alternatives. Analysis and preliminary evaluation of the sub
system alternatives will redu~e the number of combinations to a manageable number. The 
alternatives can be further evaluated through a preliminary feasibility analysis as discussed 
in the sections that follow. 

,1_, 
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FIGURE 3 
Examples of System Alternatives 
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2. DETERMINING SYSTEM EFFECTIVENESS 

Telecommunications system effectiveness can often be quantitatively stipulated in 
areas such as performance, safety, reliability, maintainability, coverage, availability, and 
growth capability. Less specific terms, such as benefits, burdens, utility I acceptability, 
and merit are more subjective but should also be considered when comparing alternative 
concepts. 

(1) Meeting Goals, Objectives and Requirements 

The selection of the system concept will include the evaluation of how well 
each concept achieves a specific program objective, goal, or re~,uirement. These 
considerations can, for example, include some of the following factors: 

Radio Channel Adequacy - The degree to which the concept will affect 
over-utilized or under-utilized public safety radio channels 

Telephone Channel Loading - The degree to which the concept will 
improve citizen access to the law enforcement agency emergency 
telephone lines 

Delay Time ~ The effect the concept will have on reducing the time lapse . 
from the receipt of the complaint to the dispatch of a patrol unit 

Mutual Aid - The provisions in the concept for coordinating several law 
enforcement agencies through the telecommunications system 

Command and Control - The degree to which the concept establishes 
improved dispatching and command facilities under routine, emergency, 
and disaster conditions 

Radio Coverage - The thoroughness with which the concept has 
addressed geographical coverage of the service area 

System Reliability - The degree to wh~.ch the concept will eliminate and 
replace unreliable and ineffective communications equipment and 
subsystems 

Information Systems - The need for and inclusion of areawide automated 
law enforcement and criminal justice information retrieval subsystem in 
the system concept 
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Security - The degree to which the concept provides protection for con
fidential handling of criminal justice information and protection of the 
facility against intrusion by llnauthorized persons 

Personnel Safety- The provisions in the system C( .Jcept for warning 
police and fire personnel responding to a call for assistance of potentially 
dangerous situations. Also certification that the equipment installation 
will be safe for operating personnel 

Maintenance - The degree to which planning for organized maintenance is 
included in the system concept 

Personnel Skills - The provisions in the concept for operating and main
taining the system with trained personnel of reasonable skill levels. 

(2) Determining Operational Compatibility 

The understanding has long existed that efficient operations depend upon 
effective communications. This is true for the operations within an agency as well as 
for interagency operations. 

1. Compatibility With Agency Operations 

Operations, and hence telecommunications within an agency, are affected 
by the size and functional organization of the agency. In small agencies, for 
example, there may be neither sufficient diversification of function nor suffi
cient number of personnel to justify more than a single-channel radio system to 
satisfy its internal requirements. 

On the other hand, large departments usually require mUltiple channels to 
meet the needs of their specialized units. The planner must ensure that the 
telecommunications concept satisfies the requirements' of the following 
functions as examples: 

Interagency Communications 
The dispatch function 
Administrative Communications 
The Patrol 
Traffic Division 
Detectives 
Special squads, such as Narcotics and Youth Bureaus 
Prisoner transfer. 
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The planner must then ensure that the telecommunications alternative under 
consideration includes the dispatch channels, tactical channels, detectives 
channels, data channels, and portable communications compatible with the 
department mode of operation. 

In addition, telecommunications coordination capability must be provided 
for all law enforcement agencies, large or small., 

2. Interagency Coordination 

The need for coordination with other agencies takes two basic forms: 
coordination between vehicles of different agencies or coordination between 
telecommunications centers of different agencies. Depending on the response 
time required, coordination between vehicles may need a direct link, that is, 
mobile-to-mobile, or it may need only an indirect link using a dispatcher 
accessible to both vehicles as a relay point between them. The coordination 
between telecommunications centers may need voice contact by radio or wire 
line or it may need only digital contact by teleprinter or cOJ1"puter terminal. 
More than one method of coordination may be used; for example, mobile-to
mobile coordination may also include mobile-dispatcher-mobile coordination. 
Likewise, coordination between telecommunications centers may include both 
voice and digital facilities. 

To illustrate these coordination requirements, Table 9 shows a hypo
thetical coordination matrix for a municipal law enforcement agency. The 
example is not intended as a recommended plan, but rather is presented to 
demonstrate an approach for summarizing telecommunications coordination 
requifements. A given alternative concept can readily be compared with the 
coordination matrix to evaluate how it meets the interagency coordination 
req uirements .. 

3. Determining Technical Feasibility 

When evaluating the alternative concepts, the first evaluation that a 
planner should make is to determine the technical' feasibility of each concept. 
A concept that is not technically feasible can be reject()Q without any further 
ev~luation. 

A planner may find, for example, some of the following references a 
useful supplement to this discussion in checking the technical feasibility of a 
project . 
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Tai?le 9 
Hypothetical Coordination Matrix 

.for a Municipal Law Enforcement Agency* 

Radio Radio 
Point- Base Mobile-

to- to- to- Tele-
Telephone 

Hot Tele-
Agency Point Mobile Mobile type Lines pholle 

Other Municipal Law 
Enforcement Agencies X X X X 

Sheriff and County Police X X X X 

Fire Departments X X X 

Emergency Medical Service X X X 

Campus Police X X X X 

Civil Defense X X X 

Indian Reservation Police X X X 

Security Patrols X X 

Mili tary Police X X 

Federal Agencies X X 

Dorder Patrols X . , 
X 

Park Police X X X X 

Conservation Agenci~s X 

Game and Fish X 
I 

Forestry X 

Uquor Control -- X X 
" 

~ 

*Note that this form and the indications of coordination methods thereon are for illustration purposes 
only. This illustration is not intended to provide recommendations for telecommunicati~n system 
configurations. 
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Police Telecommunications Systems - Prepared by the lIT Research 
Institute, Associated Public-Safety Communications Officers) Inc. 
Post Office Box 669 New Smyrna Beach, Florida 32069 

Technical Terms and Definitions Used with Law Enforcement 
Communications Equipment - Prepared by the National Institute of 
Law Ei1forcem~nt and Criminal Justice; Available from the Super
intendent of Documents, Washington, D. C. 20402 Stock no. 
2700-00233 

Science and Technology Task Force Report - ~"repared by the 
PresIdent's Commission on Law Enforcement and Adminstration of 
Jtist~ce; U.S. Government Printing Office, Washington, D. C. 20402 

Report on Police-National Advisory Commission on Criminal Justice 
Standards and Goals; - U.S. Government Printing Office, 
Washington, D. C. 20402 Stock no, 2700-00174 

Material available from the National Law Enforcement Information 
System Clearing House*, and the National Technical Information Service might 
also prove valuable. 

Establishing technical feasibility involves analysis and documentation of 
sufficient evidence to demonstrate that the system approach is achievable from 
a technical standpoint. This will include consideration of: 

The feasibility of system implementation using readily available 
c(lmpo~ents 

Achievability of performance requirements, such as: 

Radio coverage 
Telephone access requirements 
Response times 
Component and system reliability 

Availability of required frequencies 

Compatibility of available frequencies with other frequencies in use 

.Nat~onal Law Enfoi'ceme~t Information System Oearin,g House, 950 L'Enfant Plaza, S.W., Washington, D.C. 20531. 
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Availability of necessary real estate and far:~ities 

Feasibility of required facility modifications and/or equipment 
modifications. 

An analysis may indicate, for example, that the only available new fre
quencies in VHF high band for use in a subsystem alternative will result in 
severe inter-modulation with frequencies currently in use. The conclusion will 
lead to consideration of the use of VHF low band or UHF for the subsystem, 
or a reassignment of frequencies in VHF high band if these ~\re available. The 
technical expertise required for these analyses suggests the services of a con
sultant specializing in this technology if the planner does not have this 
technical expertise available on his staff. 

3. IDENTIFYING SYSTEM COSTS (Ref. 10) 

All elements of system costs should be considered in the cost analysis of the compet
ing alternative concepts. Basic cost data should include initial investment outlays as well 
as operating and replacement costs. 

(1 ) Defining Factors of Cost 

The two broad categories of costs are investment costs and operating costs. For 
telecommunications system planning, consideration should be given to the following 
factors. 

1. Investment Costs 

Investment costs are defined as the nonrecurring costs of implementing 
the program. For telecommunications programs these can inGlude the initial 
costs for: 

Hardware - The initial purchase price of all equipment, tools, test 
equipment, and furnishings including radios, consoles, test benches, 
antennas, towers, emergency power generators, furniture, and other 
hard items are considered hardware costs. Tlie initial cost of spares is 
also included in this category. 
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Software - Software costs include operating manuals, maintenance 
manuals, training manuals, and job classification manuals in addition 
to computer programs, computer users' manuals, and other 
computerized system documentation. 

Real Estate - Real estate costs include the purchase of land and 
buildings needed to implement the system. Thi3 includes the 
purchase of rights-of-way or access easements. 

Services - Service fees used excl.isively on the project include legal 
fees, engineering fees, transportation costs, riggers expensr:;s, and 
costs for consultants and architects. These are one-time-only costs. 

Vehicles - Vehicle costs include the purchase or one-time lease of 
vans, trucks, buses, cars, motorcycles, boats, or aircraft uGed 
exclusively on the project. 

Installation - Installation costs are one-time costs. They include 
installing the telephone system, primary power system, water 
connection, and sewer connections. 

Preparation - Preparation costs relate to renovation of buildings, 
preparation of land, and building of driveways and Walkways. 

Labor - The staff labor hours are considered investment costs when 
expended in the writing of grant requests and other project efforts. 
These are one-time costs. 

Training - The training of start-up personnel requires initial 
investment. Special training could be req~ired for computer opera
tors, programmers, terminal operators, and for the technical 
personnel, including maintenance technicians. 

2. Operating Costs 

Operating costs are the recurring costs that are periodically billed against 
the facility after it has been placed in operation. For tdecommunications 
projects these include the following: 

" 
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Personnel - Personnel costs include labor and overhead for 
operating, maintenance, clerical, supervisory,janitorial, and other 
supporting staff. 

Maintenance - When the equipment is maintained under contract, 
the cost df the maintenance contract is an operating cost. Also 
included in' operating costs are the cost of maintenance of buildings 
and grounds, and the cost of maintenance parts and expendable 
maintenance materials. 

Utilities - The cost of water, heat, light, power, air-conditioning, 
telephone service, sewer usage, and similar services are operating 
costs. 

Leases - Lease costs'include leases for telephone lines, equipment, 
real estate, and vehicles. 

Supplies - All expendable operating supplies, such as stationary, ink, 
pencils, pads, forms, printing, postage, and duplicating supplies, are 
included as operating costs. 

Training - Training costs include the recurring cost of updating 
operating personnel. and training replacement personnel. 

Financial- The cost of debt service, interest on short-term borrow
ing, insurance, and other surety instruments are financial costs. Cer
tain one-time-only costs such as construction bond premiums can be 
considered investment costs. 

Equipment Replacement Costs - Equipment replacement costs are 
incurred for each system when the equipment becomes physically 
deteriorated or obsolete. Where the useful life of alternative system 
concepts varies, equipment replacement cdsts also may differ from 
system to system. It is likewise important to identify the year that 
these costs will be incurred when performing comparative present 
value analysis as described in Section 5 of this chapter. 

(2) Identifying Cost Savings 

Cost savings may be realized from the operation of a new telecommunications 
system that replaces an existing system. There are two situations where this may .. 
occur: 
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Replacement of an obsolete system resulting in operating savings through 
decreased maintenance and repair expenses 

Integration of system elements for systems that currently operate 
individually. 

To estimate potential cost savings from replacing an existting system requires 
that costs for the existing system(s) be projected.,to each future year and that the 
savings from this level be estimated for each alterqative systems concept. These cost 
savings are then analyzed according to the present value m~thods discussed in 
Section 5 of this chapter. The particular cost savings that may be realized inciudes 
both investment and operating cost savings as discussed in the following paragraphs. 

1. Investment Cost Savings 

In assigning values to these system cost implications, the planner must 
consider offsetting both' operating costs and investment costs. Some con
siderations involving investment cost recovery can include: 

Real Estate - Funds recovered from the sale of underused buildings 
and land 

Hardware - Funds recovered from the sale or transfer of equipment 
no longer required by the consolidated facility. 

2. Operating Cost Savings 

The avoidance of operating costs can include: 

Personnel - Assignment of perso~nel.made excess by the system to 
other duties more in keeping with their training as law enforcement 
officers 

Maintenance - Retirement or sale of equipment, buildings, and land 
that previously required maintenance funds 

Utilities - Termination of utilities in facilities no longer required 

Leases - Cancellation of leases on equipment and services no longer 
required 
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Operating Supplies - Elimination of supplies in dispatching facilities 
not being used (the number of printed forms are reduced to one set 
of consolidated forms) 

Training - Reduction of training costs because of smaller number of 
personnel required 

! 

Financial - Cllosing of unrequired facilities and canceliation of 
insurance, bonds, licenses, etc. 

(3) Estimating System Costs 

Once the categories of system costs are identified, system costs should be 
estimated for each system concept as well as for contim"ed operation of current 
systems. The initial and recurring costs for each year are estimated for each system 
concept over a representative period of system operation, say 5 to I 0 years. Compet
ing concepts with short-life expectancy should be charged with systems replacement 
costs to equate them with longer.life systems. 

Historical cost data will be heeded to make a competent analysis. Annual 
maintenance costs for eiich type of equipment planned for the different concepts 
must be established from historical records. An excellent treatment of this together 
. with some applicabh maintenance cost rates is the subject of an article in the APeO 
Bulletin (Ref. II). The costs for heat, light, air-conditioning, and utility services are 
significant in. many parts cf the country and' these cost averages are available from 
prior-year budgets. Typically, operating costs for each system are stated as an annual 
average using wage rates and material prices that exist at the time the analysis is 
performed. Table 10 illustrates average annual operating costs for a sample police 
radio system. For more refined analyses it-may be desirable to include year-to-year 
increases in maintenance and repair costs as a system becomes obsolete and to 
include the annual escalation of costs for labor, supplies, and servkes as indicated by 
previous-year budgets. Table 10 makes no provisions for the anjortization of the 
initial capital expen~. In the municipal budget chart of accounts, there is usually no 
provision for amortization of capital expense, so this has not been included in the 
ill ustratiorr. 

The year-by-year dollar outlays projected for each system concept over the 
evaluation period may not adequately present differences in the costs of ownership 
among competing concepts because of the following: 
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Table 10 
Sample Police Radio System Annual Cost 

i Base Mobile Portable Dispatch Maintenance Telephone 
Item Buildings Stations Towers Stations Stations Center Shop System 

Maintenance* $ 320 $ 1,272 $ 127 $ 4,420 $ 1,116 $ 1,.806 $ 98 $ -
Lease Costs - - - - - 1,440 - 9,000 

Labor - 6.,250 - - - 112,580 6,250 -
Utilities 1,580 375 120 - - NA 275 -
Training - - - - - 2,610 2'1'7 -
Supplies 180 35 32 - - 1,200 180 -
Contract 

, 

Service 1,200 240 60 - - 1,200 - -
Total $3,280 $8,172 $ 339 $ 4,420 $ 1,116 $120,836 $7,080 $9,000 

Grand Total $154,243 

S;lstem Descrietion 

One building fCl~ dispatch center, two mountaintop transmitter shelters 
Two base stations with antennas, duplexers. and filters 
Two antenna towers - 150 feet each 
One 2-console dispatch center with supervisor 
One maintenance shop with tools and test eqUipment 
Forty mobile transceivers with selective call and 8 channels 
Twenty-five portable dual-chan~el transceive;:s with charger and spare battery each 
One 15-line telephone system at dispatch center 

* Mamtenance costs, for electroDlcequlpment are average percentages of the orlgmal equ1pment costs as determined 
from several years of mairitenance records on similar equipment owned by the same police agency. Maintenance 
costs on buildings and towers are estimated from the muniCipal building records for similar structures owned by the 
city. 
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System components may have a useful1ife or salvage value remaining at 
the end of the evaluation 

The value of current dollar outlays is not directly comparable to future 
dollar outlays due to (iifferences in the time value of money. That is, since 
today's dollars can b~~ invested to cbtain a return, they are "worth" more 
than future dollan:, and should be so weighted. 

The following section addresses each of these important issues. 

4. EVALUATING COSTS AND BIENEFITS 

Quantitative methods for ti''ialuating costs and benefits provide a means of organizing 
a complex mass of infonnation for evaluating alternative system concepts. In many cases 
they can provide measures in simple comparable terms; thereby removing much guess
work from decisionmaking. The danger in these methods is that their proponents may 
focus upon technique refmements rather than basic analysis assumptions and the many 
important judgments needed to implement them. 

The techniques presented in this section lead to two general results: 

Comparison of two projects to show which entails the lowest cost of ownership 
over the life of the system. 

An index for each conce;\>t that permits ranking of a number of concepts. 

When only costs or cost savin~l are quantified, these techniques present an adequate 
comparison only when equivalent benefits or effectiveness exist. WheJl unequal effective
ness exists, the alternative with the lowest costs of ownership will not necessarily be 
preferred. In this situation, the analysl\s techniques discussed in this section will provide a 
more refined basis foc assessing lifetime cost differences among alternative systems 
concepts. 

(1)' Basic Concepts of Economic A\1alysis 

The concepts of economic decinionmaking are relatively simple. Some of these 
~~nctPt8 are briefly discussed. 

!Q , ")\, 
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1. Least Cost of Time-Distributed Costs or Cost S~,ving.4i 

( 
The result of a decision to implement a system concept is a series of cash 

outlays, possible cost savings and benefits: or costs of the system concept. A 
sequence of outlays or cost savings, discou'nted to the present time, is the 
measure of the cost savings of an investment Where there are not significant 
differences in benefits, the least-cost syst~~in determined by this method is 
desirable, since the resources that would unnecessarily be utilized are released 
for other purposes. 

2. Sunk Costs 

A s4;tond important concept is that past costs of land, buildings, and 
equipment are by themselves irrelevant to current decisions since they do not 
affect future cash expenditures. These costs are often referred to as "Sunk 
Costs." 

3. Economic Ufe 

A third concept is that of the economic life of each system concept. This 
refers to the period of time that the system is assumed to provide beneficial 
service. The economic life commences with system operation and terminates 
when the system no longer provides usefild service and is abandoned or 
scrapped. 

The economic life for a system cannot be predicted with certainty. It is 
limited by the following factors: 

Physical life of the materials 

Design life of the system 

Technological life of the system 

Changes in system demands and level of service desired. 

Dtie to the above uncertainties, a system life of no greater than 10 years 
should be assumed. For individual system components a conservative estimate 
of design life should be assumed for estimating replacement costs. 
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4. Residual Value 

Residual value refers to the remaining salvage value of a system lilt the end 
of its economic life. Typically the salvage value of equipment is ignored at the. 
end of its economic life. However, the value of the remaining useful life of 
buildings, antennas, tJase stations, and other structures, and the marke:t value of 
land should be include~ in order to obtain a meaningful estimate of costs for 
each system concept. 

S. Time Value/Present Value of Money 

The fact that a dollar today is worth more than a dollar offered at some 
future time is referred to as the time value of money. Because of these differ
ences, future costs must be reduced to make them cOl~,parable to today's 
dollars. Present value is a technique for converting cash flows occurring over 
time to equivalent amounts at a common point in time, in order to make valid 
comparisons. To analyze a set of alternatives in tenns of a present value 
analysis of costs, the infonnation for each of the alternatives must include the 
same set of variables and the same date of initial system operation. The deci
sion between competing systems frequently involves a choice between one 
alternative with high initial costs and low Operating and Maintenance (O&M) 
costs relative to a second alternative with lower initial costs but higher'O&M 
costs. To facilitate a valid comparison, the costs for each alternative must be 
expressed in dollars of the same year. To do this, the costs of future years must 
be tram;lated into their present day value. This is accomplished by applying an 
interest (discount) factor to the costs for each year beyond the initial year. 
This calculation yields the present value of the future costs, given an appropri
ate interest (discount) rate. In other words, the present value is the amount 
which, if placed in an investment with a yield equal to the discount rate at the 
beginning of the initial year, would produce the funds (including return of the 
original amount invested) that are needed to cover the project costs. Mathe
matically, the present value (PV) of X dollars spent or re.ceived at the end of 
n years is 

[ 
I ] PV=X 

(1 + i)n 

where i is the discount rate. The expression contained within the brackets is 
sometimes called a "discount factor."· 

·Simplified table of present value or "discount factors," will be found In Appendix A - Hypothetical Plan. For more 
complete tables see Refs. 10 and 12. 
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To obtain the pre::.ent value of the costs for a system concept involves the 
following steps: (Ref. 10). 

Multiply the costs (benefits) of each system element by the appropri
ate discount factor for the years to obtain the present value of those 
costs for each system element. 

Sum the above figures for all system elements to obtain a total 
present value figure for the project or system. 

Comparison of present value cost figures for two or more concepts 
requires that the costs cover the same time period for each alternative. 

6. Discount Rate - Cost of Capital 

The discount rate is the interest rate used to discount or apply the time 
value of money to future costs so a3 to state those costs in terms of their 
present value. For private enterprises, current and expected future interest rates 
are appropriate for use as a discount rate for computing present values. This is 
the rate that the firm must pay for borrowed funds. 

The average cost of borrowing can be utilized as the cost of capital for 
state and local governmental units. The discount rate for Federal level decisions 
is specified by the Office of Management and Budget (Ref. 13). At present, a 
discount rate of 10 percent is specified and detailed information covering the 
applicability of this rate and appropriate analysis procedures can be obtained 
from OMB. 

7. Uncertainty 

Uncertainty is the absence of a basis for accurately predicting the occur
rence of an event. Uncertainties may re.sult in the inaccurate measure oi' costs 
of an alternative due to changes in relative prices, technological effects, or 
economic life and unforeseeable developments. A recommended procedure is 
to test the ranking of a project against a change in analysis assumptions, for 
example, differing equipment replacement rate, wage levels or other cost 
changes. Where the rank of the least costly system concept is not sensitive to a 
change in these assumptions, the decisionmaker can have increased confidence 
in a decision based on relative costs. 
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Applying these techniquel\ of economic analysis provides only one of the 
measures of system effectivene:ss needed for decisionmaking. The raiionaJ. selec
tion of the system concept includes the trade-off between costs and the attain
ment of the program objectives and requirements. The most effective system is 
Hot necessarily the least costly system. 

8. Relating Costs and.'Benefits 

When the benefits associated with each competing alternative are 
identical, cost-benefit analysis reduces to that of applying the techniques of 
economic analysis described above and selecting the system eoncept based 
upon cost considerations alone. It is usually the case, however, that competing 
alternatives will usually have different benefits or will have varying degrees of 
success in meeting an objective. Evaluation of benefits usually is subjective and 
will require judgment ·on the part of the planner. 

Quantification of the subjective eValuations of benefit~ can be accom
plished by applying weighting factors to each benefit. Two weighting factors 
can be applied to each benefit. The first factor, W, is a dimensionless number 
indicating the importance or priority that the benefit has in relation to other 
bene.ft.ts. The second factor, I, is an index number indicating the degree to 
which the alternative has achieved the benefit in relation to competing alterna
tives. The summation of the product of the two weighting factors for all 
benefits provides an ovtirall indication of the merit of the altemative, that k 

where n is the number of benefits. 

It is usually more infonnative~ however, to prepare a matrix of alternatives 
versus benefits showing the weighting factors for each benefit, the costs for 
each alternative and, if possible, the costs associated with each benefit. This 
matrix will assist the .planner both in selecting the system concept and in 
presenting the analysis to other~ for their consideration. 

It is important to recognize that the cost-benefit analysis is only one of 
several factors in evaluating the system alternatives. Other factors such as 
compatibility, legality, technical feasibility and acceptability must also be 
considered as described in other sections of this chapter. 
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S. DETERMINING COMPUANCE WITH LAWS AND REGULATIONS 

The second evaluation of the alternative concepts that a planner should perform is 
to determine whether each concept under consideration is in compliance with laws and 
regulations. If a concept is highly innovative and if there is an obvious and compelling 
need for the project, it may be possible to obtain an exception to the laws and regulations 
in order to implement a concept. Otherwise, a concept that is not in compliance with 
laws and regulations should receive no further consideration. 

The following paragraphs contain discussions of laws and regulations and are a 
valuable source of information and assistance which the planner should take into 
consideration when conducting this evaluation. 

(1) The Communications Act of 1934, as Amended 

The provisions of this Act apply to all interstate and foreign commuuications 
by wire and radio and all interstate and foreign radio transmission which originates 
and/or is received within the United States. They likewise apply to all persons 
engaged within the United States in such communication or radio transmission, and 
to the licensing and regulating of all radio stations. 

(2) Federal Communications Commission Rules and RegUlations 

This set of documents establishes the organization and policies by which all 
communications involving radio and wire transmissions originating within the United 
States and/or received within the United States, except those systems used by U.S. 
Government agencies, are regulated. The FCC Rules and Regulatiqns contain most 
of the information which the planner requires to prepare him for licensing of his 
proposed radio stations. The planner therefore shO\lld familiarize himself with the 
FCC Rules and Regulations or consult with others wh0 are knowledgeable of their 
contents. 

(3) FAA Coordinatior 

The H~!.tatio~;s for the erection of an antenna at a height above existing struc
tures are specified in the FCC Rules and Regulations. These limitations are designed 
to minimize obstructions to the flight of aircraft around airports. Similar limitations 
and regulations may also be imposed by the state through its division of aviation or 
equivalent office. 
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If the new antenna does not extend above an existing antenna, the presence of 
the existing antenna should not be construed as conclusive evidence that coordina
tion with FAA offices or state offices is not required~ Documented evidence of FAA 
and state "coordination for the existing antenna should be obtained and the 
coordination perfonned if there is any doubt. 

(4) F;;!deral Statutory O~msi4erations 

, Programs which include Federal financial assistance are subject to the pro
visions of certain Federal laws. Principal among these are the following which the 
planner should include as major considerations. 

Intergovernmental Cooperation Act of 1968 - The provisions include the 
notification of the A~95 Clearinghouse (Ref. 14) of the intention to apply 
for Federal grant funds. 

National Environmental Policy ,tct of 1969 - The filing of an environ
mental statement and/or analysis for programs that include new construc
tion, renovations that lead to an increased occupancy of 25 or Jllore 
persons, progl':ams that include microwave Dr radiation, and programs tb,at 
otherwise impact on the environment. 

Clean A(r Act (P.L. 91~604) and Federal Water Pollution Control Act 
(P.L. 92-500) - Includes filing an environmenta, statement. 

\" 

National Historic Preservation Act of J 966 - The National Register of 
Historic Places must be consulted to determine the~ffect of the program 
on the protection and preservation of national historic districts} sites, 
buildings, structures or objects. 

Uniform Relocation and Real Property Acquisition Act of 1970 - Deter
mines fair and equitable practices for persons displaced or property 
acquired by Federally assisted programs. 

, Federal Freedom of Information Act - Provisions for making available to 
the public and pless information that is not exempt by state or Federal 
law. . 

Title VI of the Civil Rights Act of 1964 - No person shall, on the grounds 
of race, -color; creed, sex or national origin, be excluded from participa
tion in, or denied the benefits from, any program wltich receiv~s Federal 
assistance. 
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Contract Work Hours and Safety Standards Act (40 U.S.C. 327-330) and 
U.S. Department of Labor Regulations (29 CFR, Part 5) - For construc
tion projects, wages are computed on the basis of an 8-hour work day and 
a standard 40-hour week. No construction laborer or mechanic is required 
to work under conditions which are unsanitary, hazardous or dangerous to 
health and safety. 

Occupational Safety and Health Administration (OSHA) - While Federal 
regulations under OSHA do not applY directly to employees of state or .. 
local governments, some states have adopted these or similar regulations. 
The planner should confer with his state Department of Labor for appli
cable rules and regulations regarding local government safety and health 
r~quirements. Radio towers constructed or maintained by commercial 
fIrms must comply with the Occupational Safety and Health Act of 1970, 
as administered by OSHA. 

(5) LEAA Instructions 

The instructions of th,.! Law Enforcement Assistance Administration (Ref. 15) 
which pertain to projects assisted by LEAA funds are usually made available by the 
office in state government responsible for administering such funds. These instruc
tions oft6n are incorpnrated specifically in the terms of the applicable grant. Such 
instructions, whether specifically set forth or invoked by reference, become part of a 
contract between the state and the local governments when the grant of funds is 
authorized and accepted. 

Typical provisions of such instructions pertain to the administration of the 
project (Ref. 16), for example, advertisement of bids, method of contract award, 
financial and status reports, and evaluation requirements. They may also pertain to 
specific technical provisions, such as conformance with a state telecommunications 
plan. 

(6) State Statutes and Local Ordinances 

State statutory provisions pertinent to telecommunications are available with 
the assistance of one who is conversant with the state annotated code. These provi
sions can range from those that govern the joint action of several jurisdictions in an 
undertaking, s'Jch as establishment of a facility and an organization for consolidated 
dispatching, to tariff provisions and limitations on the use of microwave systems. 
The prudent designer should seek the assistance of legal counsel available in 
governmenta; offices. 
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Local zoning restrictions, building ordinances, and electrical codes will be 
pertinent also, particularly if a structure is to be erected or even if an emergency 
power supply unit is to be installed in an existing building. The structure of the local 
government is likely to suggest an office that is cognizant of such matters. A local 
engineer and architect may be a useful source of such data. The office of the Chief 
Engineer of the state Public Utility Commission should be consulted for technic&! 
and regulatory considerations. 

6. DETERMINING CONCURRENCE WITH OTHER PLANS 

The planner should next determine whether the alternative concepts are compatible 
with the plans. of contiguous state and r~gional agencies. If a concept is not compatible 
with the technical, operational, and scheduling provisions of these plans, it is unlikely 
that funds will be approved to implement the project, nor will full benefit be derived by 
the project. Several plans that exist in all or most states are discussed below. 

(1) State Comprehensive Plan 

Annually, each state participating in the program of funding assistance admin
istered by LEAA is obligated under law to submit a Comprehensive Plan (Ref. 4). 
This plan sets forth the objectives, priorities, planned projects, and overall plalls for 
improving criminal justice activities in the state. 

Many states have incorporated specific law enforcement telecommunications 
plans within their Comprehensive Plan, or alternatively, have incorporated specific 
requirements and/or conditions for eligibility for a telecommunications grant. The 
planner must therefore check for compatibility with the ComprehensiVe Plan if he 
desires LEAA funding. He should also determine that his program is covered under 
existing communications project priorities and needs contained within the Compre
hensiv~ Plan. If this is not the case, it may be necessary for the local planner to 
coordinate with the regional or state LEAA planner for incorporation of his project 
in a subsequent fiscal year. 

(2) State Telecommunications Plans 

A number of states have developed st~tewide telecommunications plans which 
incorporate law enforcement telecommunications considerations. Some LEAA state 
planning agencies have incorporated these telecommunications plans by reference as 
part of their comprehensive plans. Such plans may contain· any of the elements 
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shown in Table 11. They may apply to state agencies only or to law enforcement 
agencies at the state, county, and municipal levels. 

Table 11 
Areas Addressed in Many State 

Telecommunications Plans 

Organization of radio networks 
Interagency coordination 
Spectrum management 
Citizen access 
Frequency allocations and frequency coordination 
Cooperative or consolidated dispatching 
Interstate coordination 
Data retrieval systems 
Procurement procedures 
Maintenance plans 
Financial considerations 
Operational requirements 
Configuration control 
Disaster operations 
Reliability standards 
Telephone networks 
Engineering 

Almost all the state telecommunications plans are advisory with respect to local 
law enforcement agencies. However, concurrence in whole or in part is often 
required to qualify for LEAA funding. Even where such concurrence is not required, 
maximum benefit from the planned project will be derived by reference to the state 
plan. 

The local planner is tnerefore encouraged to coordinate his planning efforts 
with the state planner, and equally as important, the state planner is encouraged to 
coordinate with the local planners in the preparation, implementation, and updating 
of the state plan. 

Having compared each alternative concept with the state pian, the planner 
should consider modification of the concept in those areas where it differs from the 
state plan. 
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(3) National Standal'Cls and Goals 

The next step in the concept evaluation process is to compare each concept for 
conformance with the National Standards and Goals as reported by the National 
Adyisory Commission on Criminal Justice Standards and Goals (Refs. 5, 6). LEAA 
has issued a policy statement that will be useful to the planner in placing the 
National Standards and Goals, in their proper context. The LEAA policy statement, 
issued at the 1974 mid-winter meeting of the state planning agencies in 
Williamsburg, Virginia, is quoted in part below: 

"The Reports of the National Advisory Commission on Criminal 
Justice Standards and Goals represent one of the most significant accom
plishments of the Law Enforcement Assistance Administration in its first 
five years of operation. These reports will be of primary importance in 
determining LEAApolicies and in evaluating the efficacy of LEAA 
programs in the coming years." 

"However, it is LEAA policy neither to endorse the Commission's 
specific recommendations nor mandate acceptance by states and units of 
local government of the Commission's recommendations. LEAA cannot 
and will not require incorporation of the Commission's specific standards 
into a state plan as a condition of its approval of the plan." 

"The standards developed by the National Advisory Commission are 
strictly advisory. It is the standard-setting process which LEAA endorses 
and not any individual standards." 

In evaluating concepts, by comparing ther.t for conformance with the National 
Standards and Goals, the planner shoulc! recognize that the Standards and Goals 
provide helpful guidance in coordinating the objectives and go~ls of the agency with 
those of the state plans and national concepts. While this coordilJation is helpful in 
securing approval from reviewing authorities, conforming with the National 
Standards and Goals should not be interpreted as a stamp of aprlroval for the plan or 
tha~ the planned concept 'is the most effective concept in meeHng the needs of the 
cotrimunity. Justifiable local needs are not invalidated simply by their absence from 
stat~ or national planning documents. 

(4): State Standards and Goals 

National Standards and Goals should be considered at a state level by giving 
tfiem greater specificity appropriate to the circumstances of the state. Such state
oriented standards and goals should be developed at the state level and used to 
minimize telecommunications interface problems throughout the state. 
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7. 'DETERMINING SYSTEM ACCEPT ABILITY 

The system effectiveness of alternate concepts should also be measured in terms of 
the degree by which the user agencies, the community and the local body of government 
will find each alternative acceptable to them. This subjective measure is difficult to 
quantify but its importance to a successful system implementation should not be under
estimated. Some of the factors that may be considered in the evaluation of alternatives 
are listed in the following paragraphs with the realization that local situations may suggest 
additional factors to the planner. 

(1) User Agency Acceptability 

The degree to which the public safety agencies that will use the proposed 
system find the alternative concepts acceptable is of prime importance to the success 
of the system. Examples of factors against which each alternative should be weighed 
include the following: 

System Performance - Solutions to known operational problems such as 
incomplete radio coverage, channel congestion, and lack of interagency 
coordination should be considered. 

System Cost - Providing improved telecommunications service at less 
ownership cost to the agency budget is a strong acceptance factor. The 
cost of implementation, maintenance and operation must be evaluated. 

Personnel - The number of personnel needed, their skill levels and 
training needs are factors bearing on user agency acceptance. 

Improved Officer Safety - An effective telecommunications system will 
provide improved officer safety and is therefore an important factor in 
user agency acceptance. 

(2) Community Acceptability 

The degree to which alternative system concepts provide solutions to public 
s.afety problems in the community should be identified and assessed for the selection 
of a system concept. Some of the factors that give community visibility to public 
safety agency performance include the following: 
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Citizen Safety through improved citizen access to Public Safety Services 

Reduced Theft Losses 

Improved Apprehension Rate 

. Public Safety Coordination 

Cost Effectiveness 

(3) Local Government Acceptability 

The evaluation of alternative concepts should include a measure of the prob
ability of acceptance by the elected body of local government. An understanding of 
local issues will assist the planner in identifying the local factors that should be 
considered. The following suggestions may be included in many evaluations: 

Cost - The tax-supported public safety agencies are funded from the 
public treasury and any effect an alternative concept will have upon the 
tax base should be evaluated 

Jurisdiction - The inclusion of more than one jurisdiction in a regional 
telecommunication system concept implies legal and political considera
tion by several elected bodies. These impacts should be evaluated in 
choosing a concept. 

(4) Evaluating Acceptability Factors 

Concept acceptability is not easily quantified in terms of dollars or other units 
of measure. In the absence of more substantive numerical methods, a set' of dimen
sionless numbers can be used to provide a means of comparison between competing 
cC?ncepro. For example, such a set could be: 

o = Does not meet the needs 

1 = Meets the needs 

2 = Meets the needs exceptionally well 
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When one 'evaluation item has greater impact on the system effectiveness than 
do the other evaluation items, a weighting factor can be used to elevate its numeric 
score and thereby its consideration over that of the other items. Items with different 
levels of effectiveness are assigned corresponding levels of weighting factors. 

In evaluating all competing system concepts, the evaluation criteria must be 
consistent among the competing concepts and these criteria with their weighting 
factors must be carefully documented. The weighting factors must be chosen to 
represent the priorities and judgments of the planner and the agency. To borrow 
weighting factors from an evaluation by another agency is seldom satisfactory. 

8. DOCUMENTATION AND PRESENTATION 

All steps taken in evaluating the alternative concepts and all assumptions made 
should be carefully documented. The level of documentation and the resulting presenta
tion should be tailored to the complexity of the system under evaluation. As a minimum 
there should be clear evidence that assumptions and conditions were applied equally to all 
evaluations. The results of cost evaluation and system effectiveness evaluations should be 
presented along with the conclusions and recommendations. ' 

The means of presenting the data, conclusions, and recommendations will depend in 
great part on the individual experience of the reviewers of the data. The following 
paragraphs suggest methods that are often employed successfully: . 

Matrix Presentations - Rectangular matrix charts are often used to display 
comparative cost figures for a significant number of similar items associated 
with each of several competing concepts. Such charts tend to display n large 
number of numerical values and thereby may partially mask vital comparative 
relationships. 

Graphic Presentation - Graphics are very useful in depicting mlijor comparative . 
evaluations and are less sensitive to absolute values. Bar graphs are useful in 
visualizing cost comparisons. Line charts can be used to describe complex 
mathematical relationships, such as the transmitter power versus radio range. 

Index Numbers '- Subje~tive evaluations~ such as the degree of security for an 
acceptable system concept, C{l-. be a~lp1ed dimensionless numbers that 
indicate the degree of acceptlb')t;~ or rejection relative to other competing con
cepts. The rule is to use as coarse a measure as possible with the higher numbers 
representing higher degrees of acceptance. Index numbers are best displayed on 
a matrix presentation. . 
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The selection of the most applicable alternative concept is a decision that signi
ficantly dimensions the final system configuration. A system cost estimate that will 
identify the level of funds needed to implement the system can now be established with 
reasonable confidence. The sources of these program funds will be the subject of 
Chapter VII. 
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CHECKLIST 

VI. DEVELOPING, EVALUATING AND SELECTING 
FROM ALTERNATIVE CONCEPTS 

1. Have ail resources been used to develop alternative concepts? 

Have subsystem alternatives been developed? 

Have system users been consulted? 

Have similar systems been examined? 

Has the literature been searched? 

o 

2. Have the goals and objectives been used as an evaluation criteria for the alternatives?D 

3. Has operational compatibility been used as an evaluation criteria? o 
Compatible with agency operations? 

Compatible with interagency coordination? 

4. Has technical feasibility been used as an evaluation criteria for alternative concepts?D 

Uses available components? 

Are needed telephone trunks available? 

Is the propagation model feasible? 

5. Has the cost of each alternative been an evaluation criteria? D 
Investment cost analysis complete? 

Operating cost artp.:jsis complete? 

Cost savinfJ &nalysis complete? 

Cost·benefit analysis complete? 
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6. Have legal considerations been an evaluation criteria for each alternative? o 
Conformance with Federal regulations? 

Conformance with LEAA. guidelines? 

Conformance with state law? 

Conformation with local ordinances? 

7. Has the concurrence with other plans been considered in the evaluation D 
of alternatives? 

With state Comprehensive Law Enforcement Plan? 

With state telecommunications plan? 

With state standards and goals? 

With national standards and goals? 

8. Has acceptability of the system been a criteria in evaluation? D 
Acceptable to the user agency? 

Acceptable to the community? 

Acceptable to local government? 
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VII. PROGRAM FUNDING 

Familiarity with all means of local funding, city, state and Federal revenue sharing, 
grants and the, use of bonds will assist in generating a sound fiscal policy for program 
implementa'i:iDn. Financial planning and anC1lysis, is a function that should occupy a 
prominent position in the program planning organization. Complete funding plans for 
implementation and operation should be developed at the earliest possible stage of 
program development so that timely budget requests can be made and appropriate 
funding applications can be submitted. 

1. MUNICIPAL FUNDS 

The law enforcement agency is tax supported by the municipal or state governnlCal~ 
and is not involved in the direct procurement of revenue (Ref. 5). All operating fv..nch;, 
flow through the police budget appropriation as indicated in Figure 4. Municipal income, 
levels are usually stable thereby creating strong competition for budget funds among the 
other municipal departments and among other divisions of the police department. 

The telecommunications system's recurring ope,rating costs should be paid by 
municipal funds and should be an item of the regular budget appropriation. They should 
be included in the budget requests for the year following the year of system implementa
tion. Grant funds should not be used to implement projects that the agency cannot afford 
to support. 

2. REVENUE SHARING 

State government support of local government fiscal responsibilities is frequently 
given through programs of revenue sharing between the state and local government. The 
tax mechanism is of two fonns: 

'.J 

" 

Taxes are assessed and collected by the state government and portions of the 
income are allocated to city, county, and township units. 

Taxes are assessed and collected by local governments and are partially 
distributed to the state government. 
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Although each state administers the tax and expenditures in a slightly different 
manner, many states place operational responsibility at the local level while retaining 
control of administrative policy. To the planner of law enforcement telecommunications 
systems the implications are that; 

T~e application for funds will follow published state guidelines for law enfnrce
ment or criminal justice 'l?rograms. 

'. 

Programs selected for funding will usually have multi-jurisdictional or statewide 
public safety or criminal justice scope. 

Revenue sharing is based on the usually stable municipal tax base and is probably 
appropriate for use on a continuing basis for part of the recurring post implementation 
operating costs of the telecommunications system. 

3. STATE GRANTS 

State grants-in-aid to local law enforcement and public safety programs have the 
same economic effect on local government as do the revenue sharing programs. The 
amount of money available to be allocated is determined by tax collections in both cases. 

Grants-in-aid tie the shared taxes to specific programs. In making application for 
state grants-in-aid, it is apparent that the successful award of these funds will follow 
clearly defined state guidelines for both the scope of the program and the specific use of. 
the funds for recurring or nonrecurring system costs. 

Other conditions of the grant will be similar to those of revenue sharing. 

4. FEDERAL GRANTS 

Traditionally, federal grants that have been awarded were directed to the states 
rather than to local governments. The state is required to set up programs for the use of 
these grant funds within the standards laid out in the federal guidelines. In general, 
federal grants tend to encourage the .attaiilment of suggested national standards (Ref. 5) 
rather than to equalize state fiscal capacity. 

Applications for these grant funds will adhere to state guidelines published by the 
state agencies responsible for administering the funds, Responsible agencies in e'ach state 
will provide these guidelines and also the forms to beused by the jurisdictions in making 
grant applications. It is important that the planner allow ample time in the planning 
schedule to accommodate the budget cycle of the funding agency. The planner must also 
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identify local 'funds to meet any matching fund requ!rements associated with the grant. 
Matching fund requirements normally vary from zero to SO percent of the total project 
cost. Some of the major sources of federal funding assistance available to the law 
enforcement telecommunications system planner include the following: 

Department of Justice - The Law Enforcement Assistance Administration 
(LEAA) provides block grants and discretionary grants through state planning 
agencies under the Omnibus Crime Controkand Safe Streets Act of 1968 as 
amended by the Crime Control Act of 1973. 

Department of Transportation - Specific programs that improve highway safety 
or improve the public safety response to highway accidents should be qualified 
for funding under the Highway Safety Act of 1968. 

Department of Defense - The Defense Civil Preparedness Agency will make 
grant funds available to facilitate the interface between emergency communica
tions command and control centers and the public safety telecommunications 
system. Funds are also available to maintain such interface subsystems on a 
recurring basis. 

Department of Labor - Grant funds are available to train operating and 
maintenance personnel, for the feasibility demonstration of dispatch centers, as 
~example. 

Department of Health, Education and Welfare - Ufider the Emergency Medical 
Services System Act of 1973, grant funds are made available to support the 
interface communications between law enforcement units and the emergency 
response vehicles and hospitals providing emergency medical services. 

Grant funds should be used to initiate programs that. the jurisdictions are committed 
to support following the depletion of outside funding. It is usually inappropriate to plan 
for the use of grant funds to support post implementation operating costs beyond one 
year. 

S. MUNICIPAL BONDS (Ref. 10) 

Bonds are used Widely for capital acquisition and capital improvements. These fiscal 
instruments represent long-term fmancial obligations, and continued use places the 
jurisdiction under increasins long-term indebtedness. The consequence of these fmancial 
techniques can be serious to the ta.xpayer. Bond fmancing has not been used extensively 
for telecommllnications systems. 
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Of the many possible debt financing techniques, the following general classes display 
the range of considerations faced by the planner of a law enforcement telecommunica
tions system. 

Municipal Bond - Such bonds are backed by the taxing power of the unit of 
government involved. The issue of the bond usually requires enabling legislation 
and a referendum approval by as much as two-thirds of the votes cast. The 
length of time needed to get approval for such funds and the restrictions that 
inevitably accompany such bond issues makes this funding technique less 
attractive. 

Nonprofit Corporation - A facility that provides service to several jurisdictions 
can be formed as a nonprofit corporation with the local political subdivisions 
showing a beneficial interest. Time-consuming enabling legislation may be 
needed. The bonds issued by such a.',f~orporation providing only telecommuni· 
cat!c>n~ ,seJ'\!!'~s tel local law enforcement agencies will usually have a poor 
rating in the bond market and consequently receive minimal buying support. 

The use of bond fmancing is subject to endless variations of local laws and 
ordinances. The planner of a public safety telecommunications system should coordinate 
his requirements with the senior fmancial managers of the political jurisdictions if bond 
financing is contemplated. 

A decision should be made regarding the method of funding to be used and the 
necessary steps taken to acquire that funding. Another decision that will also assist in 
planning the scope of the effort needed to implement the plan is ide,ntification of the 
method by which the system is to be procured. The factors affecting that decision will be 
the subject of Chapter VIII. 
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CHECKUST 

VII. PROGRAM FUNDING 

1. Have municipal funding needs been established and included in 
appropriate budget requests? 0 

2. Has application for State grant funds been made? 0 
3. Has application for Federal LEAA grand funds been made? 0 
4. Have ail other sources of Federal funding assistance been explored? 0 

Department of Defense 

Department of Labor 

~. 
Department of Health, Education and Welfare 

, 
Department of Transportation 

5. Have municipal bonds been considered as a source of funding for 

0 the project? 
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YIn. SELECTING THE PROCUREMENT METHOD 

The procurement method chosen will determine, in part, the scope of system design 
effort by the procuring agency and also determine the responsibility of the procuring 
agency for system integration and system integrity. The criteria for choosing one procure
ment method over another is principally the degree of technical skill possessed by the 
procuring agency and how much responsibility for system performance the procuring 
agency is willing and able to assume. 

Procurement methods can be identified by the technical detail of the system 
specification required by each. Starting with the least detailed system specification and 
proceeding to the most technically detailed specification, the procurement methods can 
be categorized as follows: 

System Function Specification Method - Describes only what the system ~ill 
do. It places the least constraint on hardware and costs and is seldom used 
alone in public safety system procurements. 

System Performance Spe~ification Method - Describes param.etrically how well 
the system shall perform specified functions, It is used where performance can 
be defined but technical expertise is not available to specify equipment systems 
certain to provide the needed performance. 

System Design SpecifICation Method - Describes equipment characteristics, 
system configuration, equipment/system testing. A high degree of technical 
competence is required to successfully employ this method of procurement. 

Specifying Equipment by Model Number - This procurement method 
describes the needed equipment by make, model number or the equivalent. It 
calls for intimate knowledge of the technical characteristics of available equip
ment and implies that these characteristics are certain to provide the needed 
system performance. Suppliers not named in the specifications often take 
~xception to this procurement method. 

The characteristics of these specification categories are summarized in Table 12. In 
the usual procurement, combinations of these categories are.used. Typically, character
istics, performance and functions of the equipment and of the system configuration will 
be sufficiently specified so that the supplier has no alternative in the quality of the 
equipment to be supplied nor in the functions to be performed. 
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Table 12 
Comparison of Specification Types 

Specification Type 

Specification System Function System Performance System Design Supplier Model Number 
Characteristic Specification Specification Specification Specification 

What is specified What the system does What the system does; how System Configuration and System Hardware 
well it does it System HArdware 

Example of a specified item Voice communication on Voice communication over Solid state. modular con- Equipment Model XXX 
each of four channels 95 percent of the area struction 01" equivalent --

When used Rarely by itself except for When there is limited High level of technical Addition to existing 
research and dl!velop- technical expertise in expertise in the agency system to assure 
ment the agency or addition of a few compatibil i ty 

units of a type in use 

Responsibility for Procuring agency is Supplier is responsible for Pr9curing agency is Procuring agency is 
System Perfor'mance responsible equipment characteristics responsible responsible 

that affect system perfor-
mance 

Cost of Procurement May fall within a very wide May fall within a moderately May fall within a narrow May fall within a very 
range wide range range narrow range 

-
Complexity of Acceptance Go/No-Go testing Probably require field per- Will probably require bench Will require onl.Y bench 

Test formance evaluation tests tests and field perfor- acceptance tests 
mance tests -_. 

Responsibility for avoiding Procuring agency is Supplier is responsible Procuring agency is Procuring agency is 
interference with other responsible responsible responsible 
agencies , 



In meeting perfonnance specifications for radio coverage, however, the supplier will 
also need system details that directly affect radio propagation so that he can be held 
accountable for radio coverage. Typically the supplier will need: 

Antenna/tower configuration for base stations and satellite rec"ivers - tower 
location, antenna height, gain, directivity, and location of the tower. The 
supplier maybe required to select from several alternate locations to utilize 
government property, provide physical security, etc. 

Base and mobile/portable transmitter power 

Mobile and portablr- antenna gain. 

Specification of all equipment and syste'm characteristics that affect radio coverage 
requires considerable analysis and propagation testing for which the agency may not have 
the expertise or resources. Engineering defign specifications for equipment should be 
consistent with the perfonnance specifications and should not restrict the supplier in 
meeting the perfonnance requirement for radio coverage. 

1. PROCUREMENT USING SYSTEM FUNCTION SPECIFICATIONS 

In public safety telecommunications system procurement the system function 
specification is seldom used alone. To do so implies. that the means of meeting the system 
function are yet to be developed, and this is not usuaIiy the case in public safety telecom
munications. Function specifications provide an essential introductory statement to 
perfonnance or equipment specifications. Such recitals of functions are indispensable to a 
clear understanding by both supplier and procuring agency of the intended method of 
operation. In a base and mobile system a function specification would indicate, for 
example: 

Location and functions of telecommunications center 

Telephone access to telecommunications center 

Types of operating positions: dispatchers, complaint operations, and dispatch I 
complaint operators 

Status displays to be maintained in telecommunications center 

Number of radio channels 

Intended uses of radio channels 
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Number of vehicles to be radio equipped 

Access to security alarms, terminals, etc. 

Area of operation of vehicles 

Selective call considerations~ 

Voice privacy provisions 

Maintenance considerations 

Software needs 

Disaster operations 

Test and acceptance provisions 

Personnel skill considerations. 

The responsibility for defining the system functions accurately rests entirely with 
the procuring agency. Procurements based upon functional specifications usually occur in 
the realm of research and development where the means of meeting the specified function 
is not known initially. This type of procurement is not usual in public safety telecom
munications. However, when it does occur, the responsibility for developing the 
methodology to meet the specified functions rests entirely with the contrac.tor. The 
burden of proof that the system function specifications have been met will usually be 
borne by the procuring agency. 

2. PROCUREMENT USING SYSTEM PERFORMANCE SPECIFICATIONS 

The procuring agency will have analyzed its telecommunications system per
formance ne~ds in significant technical detail to be able to procure using system 
performance specifications. These needs include, for example, radio ci:lannel loading for 
intradepartmental and interdepartmental operations (including.any specialized operations 

. such as surveillance or traffic control), telephone message traffic loads, teletype and h.ot 
line requirements, coordination requirements between parts of a jurisdiction and similar 
needs. This technical analysis should account for the long-range (10 years) trend in 
chaniSes to these requirements. 

fn a base and mobile radio system, a performance specification would include as a 
minimum the following glmeral criteria: 
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Minimum radio coverage over the specified geographical area of operation in 
terms of minimum acceptable signal level.· Coverage over specified road miles 
may be more appropriate in some cases 

Maximum delay in answering a complaint call (Ref. 5) 

Average delay in obtaining a clear radio channel (Ref. 3) 

Maximum system downtime for fixed facilities in a specified period of time 
(Ref. 3) 

Maximum repair/replace time for mobile and portable equipment 

Intel~gency communications coordination requirements 

Channel configurations needed, such as simplex, duplex, mobile relays, 
repeaters, etc. 

Microwave subsystem interface 

Transmission methods such as voice, data, video and facsimile considerations 

Maximum delay time for field units to receive law enforcement information 
system data. 

The responsibility for meeting the performance specifications restS' upon the 
contractors and suppliers. By placing trus responsibh~y with the suppliers and con
tra~tors, the procuring agency must give up some of its control in return for technical 
expertise. 

3. PROCUREMENT USING SYSTEM DESIGN SPECIFICATIONS (Ref. 18) 

The system design specification deScribes the units of equipment to be used in the 
system, the system configuration, and where, how, and when the equiprnents are to be 
installed. It is usually supported by a system function specification that identifies the 
method of operation of the system • 

• Area Coveraae of 95 to 97 percent is usually a r~alizable perfonnance where the minimum usable sfpalleve1.u 12 db 

SINAD. (Refs. 3,17). 
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The system design specification completely describes, for example, the electrical and 
mechanical characteristics of the equipment required and specifies the location of an 
antenna tower, type of antenna to be mounted on the tower, antenna height above 
ground, type of cable to connect the antenna with the transceiver, and transmitter power 
to be delivered to the cable. Tables 13 and 14 provide some represent,ative items for 
equipment specifications but are not intended to be all inclusive for ai~ system design 
considerations. 

Use of system design specifications p~aces on the procuring agency full responsibility 
for system analysis, design, and for system performance, including the field testing of any' 
equipments not installed by the supplier. If the agency undertakes the installation of the 
equipment itself, it also must assume the responsibility for equipment interface compati
bility. Adequate test equipment must, therefore, be available to the technical staff of the 
procuring agency, and adequate technical skills must be available from staff personnel. 

In ueveloping design specifications, the minimum capability that fully meets 
requirements should be specified so that savings in cost can be realized. For example, 
mobile transceiverS with eight channels should not be specified when an analysis of future 
requirements indicates that only four channels will be required for the useful life of the 
equipment. 

The specifications of design characteristics such as selectivity and spurious and image 
frequency rejection are less straightfc/iward because the trade-offs are much more 
difficult to evaluate. Therefore, specifications tend to defme the quality of standard 
equipment that can satisfy the specifications. In all cases, the specifications for these 
equipment parameters should be technically feasible and the specification should call for 
verification by standard testing techniques (Ref. 27). 

4. PROCUREMENT BY EQUIPMENT MODEL NUMBER 

Procurement of equipment by make and model number, or equivalent, places the 
entire burden of responsibility for system performance upon the procuring agency. For a 
system procurement by this method the assumptions made include the following: 

The system design is technically complete and detailed enough to specify 
individual equipment characteristics needed to accommodat" the design 
parameters. 

The technical characteristics of the equipmentspecified are certain to meet the 
system performance needs. 

98 



Table 13 
Mobile and Portable Equipment Specifications 

Transmitter (Refs. 19,20,22,23) 
Frequencies of channels and crystals 
operating frequency range 
Minimum power output 
Frequency stability 
Modulation type (voice, digital) 
Minimum spurious and harmonic emi.:lsion 
Maximum FM noise 
Maximum distortion 
Minim,:,m frequency spread without degradation of operation 

Receiver (Rtifs. 17,20,23) 
Frequencies of channels with crystals 
Operating frequency range 
MinL'11um sensitivity 
Minimum selectivity 
Maximum intermodulation 
Minimum spurious and image rejection 
Maximum audio distortion 
Minimum audio output 
Minimum frequency spread 
Modulation acceptance (voice, digital) 
Channel scanning and priority features, if appropriate 

Design Features 
Total number of channels 
External dimensions (weight, finish) 
Tone code squelch if appropriate and tone frequency 
Selective signaling provisions (Ref. 21) 
Use of vacuum tubes or solid state devices 
Nominal supply voltage 
Fuses 
Degree of modular circuit construction 
Type of printed wiring circuit boards 
Method of removal and replacement of circuit boards and 

frequency determining elements 
Type of mounting and locking fasteners 
Accessibility of metering sockets and tuning adjustments 
Antenna gain, method of mounting, type of antenna cable 
Use of scramblers 
Environmental Requirements 
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Table 14 
Base Station Specifications (Ref. 24) 

Requirements of Table 13 Apply 

Additional Requirements for Transmitter/Receivers 
Repeater operation, if app~opriate 
Remote control "-

Wire line and/or radio control characteristics 
Tone or D.C. control 
Location of control points 

Cabinets and enclosures 

Additional Requirements for Towers and Antennas if Appropriate (Ref. 25) 
Tower type, use of guys or self-supporting 
Maximum departure from true vertical 
Wind load capacity 
Lighting 
Lightning protection 
Combiners/Duplexers 

Additional Requirements for Emergency Power Unit, if Appropriate (Ref. 26) 
Maximum amount of power 
Nominal voltage and frequency 
Automatic or manual start 
Fuel type 
Fuel storage capacity-method of delivery of gaseous fuel 
Location 
Protection from weather or type of shelter. 

The procuring agency is aware of and has evaluated the technical characteristics 
of other available and competing equipmer.ts. 

The procuring agency has the skil\ to provide its own system integration and 
system test functions. 

This method of procurement has utility for small procurements where additional 
units are to be added to an existing system composed of the same make and model. 
Compatibility should be considered in these cases. Thi3 method is also valid where special 
interface circuitry is available from only one known supplier, for example, an internal 
modem in a unit of high-speed data peripheral equipment. 

The method of procurement should be chosen to accommodate the size of the 
system being procured, the capability and willingness of the procuring agency to assume 
technical responsibility, and any unique needs of the system performance specifications. 
Having decided on the method of procurement,.the amount of detail needed from the 
system design effort has been determined. The approach to these system design factors 
will be the subject of Chapter IX. 
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CHECKLIST 

VIII. SELECTING THE PROCUREMENT METHOD 

1. Has a system function specification been prepared for system 

0 procur,)ment? 
d 

2. Have the needs of the system b~en analyzed to determine if a 
system performance specification is adequate for system 

0 procurement? 

3. Will system needs require the development of a detailed system 

D specification for procurement? 

4. Can the system be procured by specifying the make and model 

0 number of the equipment? 

5. Is the system procurement specification compatible with the size 
0 and complexity of the system to be procured? 
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IX. DEFINING THE ENVIRONMENT AND 
DEVELOPING FINAL SYSTEM DESIGN 

Refinement and further analysis of the selected systems concept is required to 
develop the final system design. Previous work in identifying and evaluating alternative 
concepts and in selecting the concept will have already established many of the design 
parameters. These parameters, as well as greater design detail of the system configuration 
and of each element of the system, must be examined and developed in final form prior 
to development of procurement specifications. The scope of this analysis should be 
compatible with ~e size of the system design or modification. Specialized professional 
assistance should be considered for large or complex. system designs. 

Finalization of the system design will involve the following considerations: 

Define the environment 
Develop detailed system configuration 
Determine requirements for ntlW frequencies 
Apply for frequency licenses 
Finalize interface parameters 
Finalize hardware parameters 
Establish maintenance needs 
Finalize facilities needs 
Finalize software parameters 
Establish personnel needs 
Establish tr~ning needs 
Establish financial needs. 

This chapter addresses these considerations in developing the design of the chosen 
alternative system concept. 

1. DEFINING THE ENVIRONMENT 

The telecommunications system being planned will usually complement an existing 
system environment and an existing operational e~vironment. To be successfully 
implemented, the new system must be reasonably compatible with these environments. 
The planner should take deliberate action to identify and document the elements of these 
environments. A large amount of this information will be.found in the data base. 
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(1) Sy~tem Environment 

The system environment is defmed as those elements that relate to the equip
ment 'and facilities of the, existing system configuration. The identity of these 
elements will vary widely among the existing systems, but some of the more 
commonly experienced elements could include the following, for example: 

Power sources (routine and emergency) 
State and regional law enforcement information system terminal interface 
Expansion provisions of existing integrated dispatching center consoles 
Spare channels on existing microwave system links 
Telephone trunk line availability 
Existing regional network coordination channels 
Ownership, or access to, existing antenna tower sites. 

Many other appropriate elements must be considered in defining the system 
environment of the current telecommunications configuration. 

(2) Operational Enrrlronment 

The operational environment is defmed as being those elements relat~d to the 
man-machine interface of the existing system operations. As an example, the 
following elements can be found in pub1ic-~afety operational environments: 

Existing multia~=-. .,y' mutual-aid agreements 

Level of dispatcher training and retraining 

Number and skill levels of available personnel 

Variances in operating policy and procedures among participating agencies 

Maintenance procedures available 

Variances in the level of security exercised by the participating 
agencies. 

The elements of system environment, once documented and under~tood, will 
fonn much of the foundation for the design of the proposed system confIguration. 
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2. DEVELOPING THE SYSTEM CONFIGURATION 

The system hardware configuration identifies all system components, their location, 
the communications links, frequencies, and interfaces. The configuration will have been 
defined in general terms during early planning tasks; now the planner must further refme 
the design by providing greater detail. 

A system chart, such as illustrated in Figure 5; is useful in displaying the system 
configuration. This diagram is oversimplified, but it serves to illustrate the approach in 
detailing the system configuration. 

3. SETTING CHANNEL AND FREQUENCY NEEDS 

The planner should start the procedure for the acquisition of radio station licenses as 
soon as the need for revisions in station licenses, new station licens~s or new radio 
frequencies is established. The following steps should be considered in establishing these 
requirements: 

Existing Frequency Rpsources - The planner should review the inventory of 
the existing radio frequencies in the planning region. This inventory is 
contained in the planner's datab~se. 

Modification of Existing .Frequency Resources - The planner should make 
maximum use of the existing licensed frequencies in the planning region by 
modification of existing licenses but not at the expense of system perfonnance. 

Determination of New License Requirements - The differences in frequency 
requirements between the plan and the existing resources represent new 
frequency requirements that must be licensed. From this comparison the 
planner can determine the number of VHF low band, VHF high band, 
UHF band, and microwave frequencies required as well as the mode of opera
tion (i.e., simplex, mobile rel.~y, etc.). 

4. RADIO FREQUENCY ASSIGNMENTS AND LICENSING 

The Federal Communications Commission allocates and authorizes radio frequencies 
for use by public safety radio services. These frequencies must be shared, and therefore,· 
will not necessarily'be available exclu!!ively to anyone entity. All applicants for, and users 
of stations in these services must cooperate in the selection and usc of designated 
frequencies to minimize interference and to make effective use of the frequencies 
authorized. 
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General guidelines* for making application to the Federal Communications 
Commission are contained in Appendix D. There are separate guidelines in Appendix D 
for applicants in the Chicago Regional Area where a new approach to spectrum manage
ment is being tested. 

The following actions briefly describe the five basic steps involved in making applica
tion for a land mobile frequency license: 

Determination of system requirements 
Filing a let~er of intent with the FCC 
Selection of frequencies** 
Frequency coordhation** 
Submission of the application. 

The procedures. described below do not apply to the 470-512 MHz band Oi' the new 
emerging 900 MHz band. Organizations contemplating use of frequencies in these two 
bands would do well to seek professio!lal assistance. 

(1) Determination of System Requirements 

One Qif the first. tasks for the applicant is to define his communications 
requirements and his need for modification of station licensr.s or the issuance of new 
station licenses. The applicant will be required to provide in his application justifica
tion for the: frequencies requested, indicating the intended use of the frequencies, 
channel loading, and the spectrum environment in the area. The system should use 
as few frequencies as possible. Detailed discussions of system requirements are 
contained in Chapters IV f±!ld V of this document, 

(2) .Filing 31 Letter of Intent 

The Federal Communications Commission*** can be of major assistance to the 
planner. Tht~ personnel of the commission are available for consultation. A letter of 
intent, filed early, outlining the system concept and the spectrum resources needed, 

·The guidelines in Appendix D are a summary of guidelines issued on May 6, 1975 by LEA A to each of the LEAA 
regional and State Planning Agencies. 

"It is important to note that neither selection of frequencies nor frequency coordination is mandatory in the Chicago 
District. 

···Applicl!.nts outside the Chicago Regionai'Areashould contact: Federal Communications Commission, Washington, 
D.C. 200554. ApplicaJits within the Chicago Regional Area should contact: Federal Communications Commission; 
Chicago Regional Cent.er, Park Ridge, Illinois 60068. 
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will give th~ FCC personnel the information needed for a pre~iminary review. After 
submission, the planner shouIc1 contact the Commission for its comments and 
consul ta tion. 

(3) Selection of Frequencies 

Except in the Chicago Dis~rict, .it is the responsibility of the applicant to select 
and request the frequency or frequencies desired with evidence of frequency 
coordination. In the Chicago District, the planner may request the commission to 
recommend a frequency prior to fIling art application. 

The FCC Rules and Regulations identify the frequencies authorized for law 
enforcement communications systems. 

The planner should determine the existing frequency usage in the area. The 
APCO Frequency Advisory Coordinator can be of assistance both for determining 
existing frequency usage and the desirability of specific frequencies. 

License mes are maintained by the FCC and are available for public inspection. 
Lists are also available from private commercial companies who furnish the informa
tion for a fee. In the Chicago District, the license flies are computerizeci ,and the 
information is readily retrieved through computer terminals at the FCC Chicago 
Regional Center. 

, _ The most positive method of determining the desirability of a frequency is by 
monitoring the spectrum region of the intended operation with electronic 
equipment. 

(4) Frequency Coordination 

The FCC Rules and Regulations f6,-!uire that applications requesting new 
stations or frequencies, addition of a station to an existing system or modification of 
existing facilities be accompanied by evidence. of freqUency coordination,except in 
the Chicago District. This requirement can be met by submission of I) an APCO 
Frequency Advisory Committee recommendation, or 2) a field study report. 

1. APCO Frequency Advisory Committee 

APCO has the prime responsibi1i.ty to provide frequency advisory service. 
in the Police Radio -Service and shares this responsibility in the Local Govern
ment Radto Service. The planner should contact the APCO Frequency 
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AdvisorY Committee (APCO Coordinator) and then sQ-bmit a "Request for 
Frequency Coordination" to the APCO Coordinator and provide the system 
design details as required on the request form; A statement from the APCO 
Frequency Advisory Committee recommending the frequency that, in the 
opinion of the committee, will result in the least amount of mterference to 
existing statiot\\s is submitted to the FCC with the license application. 

It should be noted that a Frequency Advisory Committee recommenda
tion cannot be considered as a grant or authorization for any frequency. 
Neither the committee recommendation nor the field study report can be 
considered as binding upon either the applicant or the FCC. 

2. Fi",ld Study Report 

F req uen cy coordination can alternately be accomplished by the 
submission of a report based on a field study as discussed in the FCC Rules and 
Regulations indicating the degree of probable interference to existing stations 
operating on the same channel within 75 miles of the proposed station and by a 
signed statement that all existing co-channel licensees within 75 miles of the 
proposed stations have been notified of applicant's intention to file his 
application. Also required is a report based on a field study indicating the 
degree of probab!e interference to existing stations located 10 to 35 miles from 
the Proposed station operating on a frequency within 15 kHz and a signed 
statement that the licensees of all such stations have been notified of the 
applicant's intention to file his application. If existing adjacent channel users 
are located within 10 miles from the 'proposed station, another frequency 
should be selected. 

(5) Other ~oordination Requirements 

The proposed erection of antenna towers and supporting structures, remote 
transmitter site buildings and associated transmission lines or control lines often 
requires coordination with other governmental agencies. 

Federal Aviation Administration (FAA) Coordination - The FCC Rules 
and Regulations also cover the construction, marking, aild lighting of 
antenna structures. These rules were d~-;:V'eloped in conjunction with the 
FAA to prescribe certain procedures and standards with respect to the 
consideration of proposed antenna structures which will serve as a guide 
to persons intending to apply for radio system licenses. If in accordance 
with the standards sefforth, it is determined that the proposed antenna 

109 

\) 



will present a possible hazard to air navigation, a Notice of Proposed 
Construction or Alteration should be fIled with the FAA. The 'planner 
shoilid contact the nearest FAA office to obtain the appropriate forms. 

u.s. Forest Service/Bureau of Land Management Coordination - Should 
any facilities be contemplated at a location on any U.S. Government lands 
under the jurisdiction of the U.S. Forest Service or the Bureau of Land 
Management, coo!Qination must be effected through the U.S. Forest 
Service, U.S. Department of Agriculture, or the Bureau of Land Manage
ment, U.S. Department of Interior. 

Environmental Impact Statement - Facilities which involve the installa
tion of towers in wilderness areas, towers in excess of 300 feet in height, 
or facilities located in areas which are recognized either nationally or 
locally for their special scenic or recreational value must be reported to 
the FCC in an environmental impact statement. 

(6) Submission of the Application 

Applications should be prepared in accordance with guidelines contained in 
Appendix D and in accordance with the instructions accompanying the application 
forms. The applications should be mailed to the Federal Communications 
Commission in Washington, D.C., or Chicago, Illinois at the addresses provided 
earlier in this section. 

S. FINALIZING Il\f:rERFACE PARAMETERS 

The interface with other systems was defmed when the system environment was 
documented. The external systems to be interfaced by a public-safety telecommunica
tions system will depend upon the multi-jurisdictional nature of the system, its size and 
assigned responsibilities. An example of public-safety systems to be interfaced should 
include but not be limited to the following: 

911 emergency telephone system 
Emergency medical service 
Intrastate law enforcement information systems 
Regional mutual aid systems 
Local intrusion alarm systems 
Local fire systems 
National Crime Information Center 
National Law Enforcement Teletype System 
Civil Preparedness alarm and alerting systems. 
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These systems, and' any other established systems, will have documented interface 
characteristics which must be accommodated in the system design. 

6. FINALIZING HARDWARE PARAMETERS 

AddiUonal analyses are required in order to define the telecommunications system 
in terms of the hardware items needed to implement the system. Table 15 lists the 
common equipments. normally required and indicates the design parameters and 
considerations for each type of equipment. The analyses required to establish these design 
parameters are also indicated in the table and must be acComplished in order to 
adequately define the equipment requirement prior to development of specifications. 

7. ESTABLISHING MAINTENANCE NEEDS 

The documentation of hardware items and their characteristics will provide the data 
needed to estimate the maintenance needs for the new system. The new system will 
contain items similar in fl.mction and complexity to those in the existing system. The past 
maintenance experience on those items will serve as a basis for estimating the needs of the 
new system.' 

The data base should provide maintenance cost data for use in this planning phase. 
Additional maintenance data and cost data acquired in this study should be used to 
update that portion of the data base. ' 

8. FINALIZING FACILITY NEEDS 

The identification of the telecommunications system in terms of functions and 
location of functions in the system confIguration enables the planner to define facility 
requirements to support the system. The major facilities that will be required in the 
telecommunications system are discussed in the paragraphs that follow. 

(1) Dispatch Centers 

The system configuration defines the number of dispatching consoles, super
visory consoles, and complaint operator consoles for each dispatch center. Design 
considerations include normal, peak and disaster operations. Design factors relevant 
to thedisl>atch center include: 
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Table 15 
System Design Analysis Relating To Hardware Systems 
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• Modes 

Others . 
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operational analysis 

Power Gain From propagation analysis and coverage requirements X X 

Height Parameters From propagation analysis and coverage requirements X X X 

Direction Pattern From coverage requirements X X 

Filter Parameters From intermodulation. receiver desensitization and X 
transmitter noise analyses 

Bandpass Requiremen~s From frequency spre~d X X X 'X X X X 

Multiplex From l~ha:tnel requirements and operational analysis X X 
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Display From operational analysis I X X 
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Space - Ade1luate space in the dispatching room will allow ~asy 

coordination. between consoles without crowding. Room must be 
provided around all sides of the consoles for maintenance and removal of 
any subassembly without prior removal of any other subassembly. 

Utilities - 'J'he dispatch center and auxiliary rooms for the staff must have 
adequate power, heat, air-conditioning, light, water, and sanitation. 

Construction Method - False floor and ceiling construction will enable 
power, signal wiring, ~nd utility distribution without clutter. 

Status Di,splays - Lighted status displays of all public-service resources 
available to the dispatchers should be provided and be visible to all 
positions in the dispatching room. 

In/ormation Terminals - Terminals connecting the dispatcher to Criminal 
Justice Information System (CJIS) data banks and motor vehicle/driver's 
license banks should be availahle to dispatchers. 

Record Room - Adequate auxiliary space should be provided for supplies 
and storage of records. 

Auxiliary Rooms - Provisions should be made for off-watch comfort of 
the staff. 

Conveyor Systems - A rapid and accurate method of transferring 
information from the complaint operator to the dispatcher must be 
provided. 

Computers - If computers are used for message switching or for aiding in 
dispatching, they may require special air-conditioned facilities with false 
floors and ceilings. 

Sound C"Onditioning - the dispatching room should be sound conditioned 
to reduce distracting noise pollution and operator fatigue . 

. Physical Security - The dispatch center should have limited controlled 
access and should be constructed with bullet-proof materials. 

Emel"Kency Power·:.... An emergency power unit should be provided in the 
eveni of primary power failure. 
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(2) Maintenallice Shop 

Maintenance can be performed by either a contract arrangement or in-house 
staff. In either event, adequate bench and storage space should be provided at a 
location convenient to the dispatch center to accommodate timely malfunction 
repair and minimize equipment downtime. Requirements to be considered are: 

Bench Space - Adequate space to work on the largest subassembly in the 
center plus locked storage place for needed standard or special tools 

Tools - Standard tools and special tools recommended by the man
ufacturer of the electronic components 

Storage Space - Adequate locked space for spare parts and spare sub
assemblies or equipment 

Test Equipment - Standard and special test equipment recommended by 
the electronic equipment manufacturer 

Vehicle Facilities - If mobile radios are maintained by the maintenance 
shop, suitably heated, lighted and protected facilities must be provided for 
work on the mobile radio in the vehicle. This facility may also require a 
vehicle lift system to expedite work on the control cabling system in the 
vehicle. An adequate vehicle exhaust provision will be required in the 
garage. 

(3) . Remote Base Station 

Remote base stations are normally located near the antenna site. They are 
con~ected to the dispatch center by telephone line or radio control links. Some 
facilities required are: 

Building - A brick or concrete building that provides protection to the 
equipment should be favorably considered since those materials are not 
easily penetrated by unauthorized personnel, and require minimal 
maintenance. 

Space - Adequate space for all transmitters, control equipment, 
emergency power equipment, and maintenance bench. There must be 
room on all sides of the electronic and power equipment to allow 
maintenance. 
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Utilities - Primary power, light, and heat to maintain electronic equip
ment within its operating temperature range. Ventilation and temperature
activated electric fans can be used to reduce heat build-up inside the 
building in the summer. 

Security - Securely locked buildin~ without ground level windows to 
prevent unauthorized penetration. I!ltrusion alarms can be added to the 
coritrollink system. 

Emergency Power - Full emergency power motor generator with auto
matic start-up. 

(4) Repeater Stations/Microwave Stations 
~ 

Repeater stations and microwave stations are located at the base of the antenna 
tower for each station. The factors relative to those remote stations are the same as 
those of remote base station facilities except that emergency power can alternatively 
be provided by a rechargeable battery supply. 

(5) Real Estate and Buildings 

The planner must make provisIons for acquiring real estate, buildings, and 
right-of-way easements for all dispatch centers, remote transmitter sites, and all 
antenna tower locations. Buildings must be purchased, leased, or constructed. All 
antenna tower foundations must be constructed prior to delivery of towers, and 
access roads to remote sites must be provided. 

(6 ) .vehicles 

The number and types of vehicles which will require installation of communica
tions equipment or modification of existing equipment should be identified. Other 

. factors· relating tothe vehicles include: ' 

Space - Adequate space must be provided for the equipment with 
consideration given to the convenience of the driver and passengers and to 
the presence of t~xisting equipment. 

Power - Adequate power must be provided to operate the equipment. 

Mounting - Consideration should be given to any special mounting 
requirements. 
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9. FINALIZING SOFTWARE PARAMETERS 

System plans which include automated subsystems will require defmition of the 
associated software. The software must be designed consistent with the fUnctional 
requirements of the system and include the following considerations as appropriate: . " 

Computer-Assisted Dispatch - Software required for the real-time processing 
of dispatch information 

Message Routing - Software required for the routing of digital messages 
between fIxed terminals; mobile terminals, consoles, and Criminal Justice 
Information Systems (CJIS) 

Interface with CIIS - Software required for the entry and retrieval of data 
from eJIS including required message formatting 

Display System - Software necessary to provide required information to 
display systems 

Resource Allocation - Software re:quired to perform analysis and computation 
of algorithms to identify optimum allocation of law enforcement resources 

Statistical Data - Software requirf;'d to retrieve, analyze and present statistical 
summaries of law enforcemen t activities. 

Software needs also include technical, operational, and installation information 
related to the sys~em hardware. Each hardware it~;n should be supported by appropriate 
manuals and documentation. 

Maintenance Manuals - Technical data needed for the maintenance and repair 
of hardware items 

Operating Manuals - Instructions for the operating personnel of all subsystems, 
particularly the control consoles and recording subsystems 

Installu,(ion Data - Technical data for installation of fIxed-station equipment 
including power needs, cooling and space for maintenance access 

Training Manuals - Documentation and texts needed for. training operating 
personnel and main tenance personnel. 
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10. ESTABUSHING PERSONNEL NEEDS 

Syste~ Personnel requirements must be included in the planner's definition of the 
system as part of the overall design. Some factors to be considered include: 

(1 ) Dispatchers and Complaint Operators " \ 

One position manned 24 hours a day will require approximately five full-time 
trained personnel. This estimate accounts for vacations, holidays, sick leave, and 
personal leave. • 

(2) Digpatch Supervisor 

Provisions should be made for a minimum of one dispatch supervisor. Large 
dispatch centers may require dispatch supervisors for all shifts. 

(3) Maintenance Personnel 

Overall system maintenance may be accomplished either by a contractor or by 
an in-house staff. Contra.;t maintenance is a viable alternative if a qualified service 
company is available locally and can provide rapid service necessary for an emer
gency system. The planner should perform a cost-benefit analysis before selecting 
the maintenance approach. Maintenance personnel required for an in-hc;>use staff 
include radio technicians, a supervisor, and a clerk to maintain maintenance records 
and documentation. 

(4) Staff Services 

Telecommunications systems generate volumes of data for the management of 
the system, system evaluation, and satisfaction of legal and financial procedures. For 
large telecommunications systems, this specialized field requires the full-time 
attention of personnel specially trained in accumUlating the data, recording and 
filing the data, and preparing reports in the correct format For a smaller system, a 
paiHime reporting of system performance would be adequate. 

-For eumple, one ~ Ii~~-day year has 8760 hours of time. One worker employed 40 hours a week totals 2080 labor 
hours a year. Anoq 80 hours annual vacation, 80 hours of annual sick leave and persona11eave, and a nominal 48 
hours of h9Uday time, ('In.' worker wm contribute 1872 hours of labor. It requires 4.68 workers to equal8~~0 annull 
hours. 
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(5) Management 

An integrated system involving several agencies in a large telecommunications 
network will require one full-time senior manager responsible for technical per
formance, operational performance, business performance and liaison with political 
and public safety operations. This person will require full-time clerical support. 

For the smaller system, With one member or a limited number of members, the 
manager of staff services for the major participating agency or the manager of 
telecommunications for the major agency could provide management for the 
proposed system. 

It. ESTABLISHING TRAINING NEEDS 

The planner should include schedtIlt:5; and costs for two basic types of training 
required by the· planned telecom~uniclltions system. 

(l) Implementation Training 

The personnel who operate and maintain the system will require training in the 
following areas prior to implementation or immediately thereafter. 

Dispatching Coy.soles - Training by the hardware contractor for all duty 
and reserve dL,patchers and supervisors 

Complai,d Console - Training by the hardware contractor for all duty 
and ... Jserve complaint operators, dispatchers, and telecommunications 
center supervisors 

Compu ter Terminals - Training for all telecommunic.'!tions center 
personnel in the operation and management of all terminals that facilitate 
the telecommunications cen ter 

Recorder Systems - Training for all telecommunications centl~r personnel 
in the operation and use of all recording subsystems 

Maintenance - Training of all maintenance technicians by the hardware 
contractors of all mobile, portable, repeater/relay, base station, and 
console equipment 
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Operations and Procedures - Training of all operations personnel in 
operational procedures and in the correct operational use of the mobile, 
portable, relay, and recorder systems. 

(2) Periodic Training 

Following implementation, updating and refresher courses should be con~ 
sidered for the system personnel in order to maintain or improve efficient Use of the 
system. Replacement personnel must be trained to accommodate personnel prom~ 
tion or attrition. All areas listed in the preceding section should be included in 
periodic training schedules including training materials updated to reflect operation 
experience. 

12. ESTABLISHING FINANCIAL NEEDS 

The ,bud.getary cost estimates made $urlier in the planning process should be 
reviewed and updated to reflect the modifications and more detailed data now available. 
Using the latest system defmitions the planner should agam accumulate updated cost 
information in the following areas: 

Hardware - Standard costs for all fixed, mobile, portable hardware items 
including telecommunications center consoles, ancillaries, Ciiltennas, and towers 

Software - Operating, training, and maintenance documentation including 
computer or switching programs where applicable 

Real Estate - All costs of land, rights-of-way, buildings, and building 
m odifica tions 

Personnel- All costs of salary, overhead, and training of all system operating 
and maintenance personnel dedicated to the proposed system 

Financial Costs - All costs relative to the acquisition of adequate financing to 
implement the system, 

As the system design approaches its final configuration, the scope of the implemen
tation plan will become more evident. Plans should be made for the appointment of a 
program director who will develop project progress !lchedules and funding schedules to 
meet the needs ('If the system design. The elements of the implementation plan are the 
subject of Chapter X. 
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CHECKLIST 

IX. ,DEFINING THE ENVIRONMENT AND 
DEVELOPING FINAL SYSTEM D~SIGN 

1. Has the environment been fully identified and documented? 

System environment 

Operational environment 

2. Has the system confib-'Uration been documented? 

All components,and subsystems identified? 

Location of all components and subsystems defmed? 

All communication links identified? 

3. Have all new frequency and radio station license needs been 
identified and documented? 

4. Have radio license procedures been initiated? 

Have available frequencies been locded? 

Has the Frequency Coordinator been notified? 

Has a letter of intent been filed with the FCC? 

Is a special temporary au thority needed to perform field tests 
prior to fIling an application? 

Have the PS4-A forms been completed and fIled? 

Have FCC license forms been acquired? 
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5. Have applications for all needed radio station licenses been filed 
with the FCC? 

Has a Field Study Report been completed? 

Has all coordination been documented? 

APCO Frequency Coordinator 

Federal Aviation Administration 

U.S. Forestry Service 

Bureau of Land Management 

Occupational Safety and Health Administration 

Are Environmental Impact Statements fIled? 

H .. ve FCC license application forms been submitted with 
supporting documents? 

Has FCC follow-up action been planned? 

6. Have all system interface characteristics bacn identified and 
documented? 

7. Have all equipment characteristics and specifications been identi
fied and documented (Table IS)? 

8. Have equipment and system maintenance needs been established? 

9. Have all facility needs been identified and documented? 

Dispatch centers and base stations 

Maintenance shops 

Repeaters and microwave stations 

Real estate and buildings 

Vehicles 
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10. Have system software needs been identified and docum,ented? 

Computer subsystem software 

Maintenance software 

Operating software 

Training software 

Installation software 

11. Have all personnel needs been established? 

Dispatchers and complaint operators 

Maintenance personnel 

Supporting and management staff 

12. Have all levels of training needs been identified and documented? 

l3. Have all levels of financial needs been identified and approved? 

Acquisition costs 

Implementation costs 

Opera tingcosts 
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x. PLANNING FOR IMPLEMENTATION 

When the decision has been reached regarding the flnal system design, there remain 
the practical steps of implementing the system and preparing for the evaluation of the 
results achieved. 

An important aspect of the implementation plan is the immediate designation of a 
program director who will proceed with the development of an implementation planas 
soon as the budgeting authority is approved. The program director should be, for 
example: 

Acceptable to the user agencies 

Experienced in law enforcement or public safety planning 

Experienced in intergovernmental relationships 

Familiar with land mobile radio systems and telecommunications systems 

Familiar with governmental purchasing procedures and policies 

WilEng to accept responsibility and delegate authority 

Experienced in fmancial and management controls 

Capable of negotiating with all levels of local and state government agencies. 

The implementation plan should accomplish three mlijor purposes: 

The complete defmition of the work to be accomplished, subdivided into all 
the supporting tasks 

The time-depf:Ildent scheduling of all tasks to ensure that progress toward 
project achievement can be measured at all times 

The assignment of management responsibility with authority over the resources 
needed to accomplish all the tasks. 
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In the following paragraphs proposed levels of solutions commensurate with project 
size are discussed. Staff size depends upon program size. For small programs. all of the 
suggested procedures in this chapter cat'l be accomplished by one properly selected 
program director. 

1. WORK BREAKDOWN STRUCTURE 

The work breakdown structure identifies all work that must be accomplished to 
complete the project. It is the foundation, of the program director's planning and control 
system and should be formally documented even for sm~l projects where a work break
down structure appears to be obvious. 

The basic organization of the work breakdown structure should be consistent with 
the management and budgetlU-Y structure planned for the. telecommunicati~ns system. 
The breakdown of system hardware and software subsystems should continue until the 
desired level of control and performance responsibility is reached. A sample of a work 
breakdown structure is shown in· Figure 6. The program is first broken down into its 
major program subdivisions; these in turn are broken down into their major components, 
and the components are broken. down into the tasks needed to complete each compo
nent. This hierarchical breakdown continues until individual self-achievable work 
packages of manageable size are identified. 

The diagrammatic method is valuable in planning the project because it shows inter
dependence and provides early indications of time 'relationships. 

, 

The following paragraphs address suggestedconsi.derations in developing a work 
breakdown structure. It should be clearly understood that the complexity of the project 
and the organization of the planning agency can significantly modify this list and the 
resulting work breakdown. The decision regarding the assignment of system integration 
engineering responsibility should be made before the work breakdown structure is 
developed. Some of the factors affecting thtl.t decIsion are shown in Table 16. 

In the project illustrated· in Figure 6, the total program, including management 
support, that is under the program director's responsibility is divided into seven mlijor 
subdh"isions. In the sampie program, in-house engineering will have system integration 
responsibility. The major. subdivisions are as follows:' 

Engineering Design - Responsible for all design, development, system integrat
ion, technical analysis, and engineering .. The .supporting engineering . tasks 
shown in Table 17 are also included in this reSponsibility. 
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Table 16 
I 

System Design Engineering Responsibility ! 

Responsible 
Agency Considerations 

Prime Contr~ctor • Prime contractor has sole responsibility for system performance, 
With Turnkey including all subsystem interfaces and components 
Contract • System cost is fIXed by contract 

• User may have only token control over quality and price of 
system components 

System Integration • Subsystems and components purchased by user agency 
. Contractor • Contractor is responsible for specifying interface between sub-

systems and components 
• Contractor shares responsibility for system performance 
• User agency is responsible for quality and performance of 

purchased materials 
• Possible cost escalation due to system changes 

-'" .... ~ 

User Agency • Complete control over qualiiy and performance of the system 
In-house • Opportunity to provid().lIystem engineering at lower costs 
Engineer • In-house engineering must be specialized in telecommunications 

systems technology 
• Broad range of professional skills needed for system implementa-

tion must be totally contained within the agency staff 
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Task 

Pr(Jcurement 
Specifications 
Preparation 

Test 
Specifications 
Preparation 

Radio 
Propagation 
Engineering 

Structural 
Engineering 

Architectural 
Engineering 

Support 
Engineering 

Table 17 
Supporting Engineering Tasks 

Subdivision Activity 
k' 

System Design Prepare performance and purchase 
specifications for hardware procure-
ment package 

Test Engineering Prepare installation test specifications; 
subsystem acceptance test specifica-
tions, and system acceptance test 
specificatiOlls 

System Design Prepare engineeti'ng and support 
documentation for FCC license 
applications 

Construction Prepare specifications for antenna 
Engineering towers and tower foundations 

Construction Prepare archltectural design and 
Engineering speCifications fo.~ new building 

construction 
Prepare the design and specifications 

for building renovation 

Engineering Technical review of bid package 
Design documentation 

Technical review of bidder's technical 
proposa1s 

Technical review of training course 
material for dispatchers and main-

, tenance personnel 
--
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Support Activity - Responsible for pr.ogram management functions and all 
business or legal activities related to the program. To neglect these management 
tasks in the work breakdown is tIl invite the neglect of project control 
functions. 

System Test Operation - Responsible for the conduct of all system and evalua
tion tests but not the test specification. An important function is that of 
testing' purchased material. 

Training Activity - Responsible for the design and conduct of all personnel 
training programs. 

Dispatch Center Implementation - Responsible for determining the functional 
requirements, human engineering requirements, and facility requirements for 
the dispatch center. Preparation of the facility, installation of the hardware, 
and development of operation procedures are included. 

Base Station Implementation - Responsible for facility preparation and the 
integration of all hardware on a schedule compatible with· normal operations. 

Each major subsystem is broken down to the individuru self-achievable task level 
shown in Figure 6. For example, a work breakdown under the support activity subsystem 
through the purchasing function will be illustrated. 

PurchtZSing _. Responsible for all functions of the designated purchasing 
authority ,as legally defined. 

Procurement Package Task - The preparation of a procurement package 
and the procurement documentation 

Select Contractor and Vendors - The obligation to conduct a fair and 
equitable proposal evaluation and award 

Contract - The task of negotiating and contracting for goods and services. 

A, complete work breakdown structure that includes all the indicated tasks and all 
other tasks unique to the specific program being planned is fundamental to all program 
control methods. 
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2. SCHEDULING 

Effective management means scheduling realistically, identifying unresolvable delays 
when they occur or are imminent, and rescheduling related events around these de!ays to 
miniinize overall program impact. 

Time-dependent charts should be developed. The charts should~how each task 
identified by the work breakdown structure and show the scheduled~ start date and 
completion date with intermediate milestone points to help monitor progress. The com
plexity of the project should determine the type of charts to be used in scheduling and 
control. Some basic forms are shown in Figure 7 and discussed in the following 
paragraphs. 

(1) Gantt Charts 

The traditional and basic method of showing time-related tasks is the Gantt 
chart technique. 

The tasks shown on the Gantt chart are taken from the work breakdown 
structure. The start and end dates of each task are shown and the time-related 
relationship of all the tasks is clearly indicated. The Gantt chart is most appropriate 
for projects of modest scope where the interrelationships of the tasks are straight
forward. The shortcomings of the Gantt chart for more complex programs are its 
inability to show the interdependence of the tasks and to show clearly the measur
able points within the task needed for progrtss control. 

(2) Milestone Charts 

Milestone planning and reporting is one of the most widely used and universally 
accepted forms of management control. The primary advantage of the milestone 
techdque is that it can be applied to any type of effort. It offers ease of 
implementation, simplicity of presentation and communication. 

The tasks shown on milestone char-ts are taken from the work breakdown 
structure. The start and end dates of e,ach task are shown and milestone points are 
added within the time frame of each task. Milestones" represent clearly deflilable 
point-in-time accomplishments that are significant to the completion of the task and 
the program. The relationship of (I milestone chart to a Gantt chart is shown in 
Figure 7. The shortcoming of the milestone chart is its inability to shaw clearly the 
interdependence of the tasks and milestones. Milestone charts can be d"eveloped for 
both time and cost control. 
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(3) Network Charts 

Network techniques used for planning and control are particularly suited to 
complex programs involving numerous interdependent tasks. Perhaps the greatest 
value of network techniques lies in the enforcement of ne\'work logic during the 
planning process. 

The most commonly recognized network methods are CPM (Critical Path 
Method) and PERT (Program Evaluation and Review Technique), Although 
developed independently, these techniques are similar. CPM highlights activities and 
PERT stresses the events that initiate or complete activities. The PERT technique is 
briefly described below. 

The PERT network is a graphic presentation of the implementation plan and 
has two basic components: events and activities. 

Event - An "event" is defmed as an achievement that can be clearly 
recognized and delineated at a point in time. It is depicted in the network 
as a circle. A number appearing in the event circle indicates the time 
sequence of events and facilitates computerization of the network. 

Activity - An "activity" is the work that is required to achieve an event. 
I t is depicted in the network by a line or arrow connecting two events. 
The length of the activity line bears no relatioll to the time required of the 
activity it represents. These times are written as numbers above the 
activity line. . 

A simplified PERT network that illustrates the basic principles is shown in 
Figure 8. The logic and the rules for preparing a PERT network are rigorous and one 
of the many texts on the technique should be consulted (Refs. 28, 29). 

, The events shown on PERT networks are developed by analysis of the work 
packages that appear on the work breakdown structure. Once a detailed network has 
been developed, it may be desirable to consider its analysis (e.g., determination of 
the critical path) on a computer. The point at which computerization can be 
effective is for a network that exceeds 100 events. '" 

The relationship between PERT events and milestones is shown in Figure 7. 
The significant point in all program scheduling methods is the logic and thorough
ness of the work breakdown structure. Ituignificance cannot 1;l~ overemphasiz~d .. 

·PERT network computet programs ue usually available fOI most of the larger compute!: systems. The specialized 
services of a computer systems engineer should be consulted for tbe puticular computer system appUcation of PI::RT. 
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3. MANAGEMENT RESPONSIBILITY 

The implementation plan should define the project coordination structure and the 
responsibilities for management and control at each level and each task. 

(1) Organization 

The program director should be designated at once and given the authority and 
responsibility to implement the program w~thln th~ time and funding constrmnts 
imposed. Some suggested chatacteristics of a telecommunications iprogram director 
are listed on the first page of this chapter. The program director will develop the 
work breakdown structure and from this assign responsibility to complete each task. 

For the implementation of a law enforcement telecommunicatjons system, it is 
likely that task responsibilities will fallon members of several user organizations 
With responsibility to report back functionally to the program director. In an organi
zation of this type it is of extreme importance that the responsibilities and authority 
of each member be clearly understood; forinal notification is advisable. Tasks and 
'responsibilities are negotiated to ensure a personal commitment to their timely 
accomplishment. 

The program director's staff will consist of those persons re~ponsible for m~or 
program subdivisions as defmed by the top line of the work breakdown structure. 
This staff should provide the coordination of schedule changes and modifications. 

(2) Repo~ng and Control 

Reporting and control systems, based on the schedules established for complet
ing the tasks, are needed for progra~ c~.?rdination visibility. The reporting system 
should be as simple as the schedule of the system to which it relates will allow. 
Program task reports must be scheduled in advance. of critical events with suffident 
time to take corrective action, if necessary, to ensure on-time accomplishment. 
Reporting elements are: 

Time needed to complete the tasks 

Resources required to complete tt~ (asks. 

The reporting and control system should measure actual tinJ~ and actual costs 
against scheduled time~d estimated costs. In Figure 9 severa(t./stems of schedul~s 
and reports ate su~este ... for different size programs. 
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The over-call status report of the program is a simplification of the program task 
reports. Graphic presentations are useful for clarification. Figure lOis a sample of a 
simplified milestone/cost presentation, and Figure 11 suggests graphical methods of 
reporting time and cost variations. 

Costs can be related to tasks by assigning account numbers to each task, mile
stone,and event on the work breakdown sched,ule. The cost of the work completed 
is calculated from the charge numbers in these accounts, and compa,red directly with 
the time schedule of events. ! 

4. DEFINE EVALUATION PROCEDURES 

The criteria for evaluating the program should be generated in the planning stage 
when the goals, objectives, requirements, and priorities are being established. The respon
sibility for developing the evaluation procedures and conducting the system evaluation to 
these criteria shonld b~ assigned and scheduled as well as the other project, tasks in the 
work breakdown structure. 

Data needed for system evaluation should be acquired during the conduct of system 
and SUbsystem tests. The evaluation test procedures shoud be integrated with the system 
tests as these tests are being conducted. 

Much of the evaluation will be scheduled after the system has been implemented. 
For example, the reduction in patrol response time can be determined only' over,a period 
of time after the communicatiops system has been activated in full capability. 

The implementation plan will have included the development of procurement 
specifications as an element of, the plan. Chapter XI will address these prqcure~ent 
specifications and suggest the scope of their contents. 
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CHECKLIST 

X. PLANNING FOR IMPLEMENTATION 

1. Has a program director been assigned? [J 
Ii 
~\ 

2. Has a work breakdown stlucture been developed? 0 
Has the technical design function been identified? 

Has the progra,In management function been identified? 

Has the purchasing function been identified? 

Are testing and evaluation functions identified? 

3. Has a program schedule been documented and approved? 0 
Is the project progress schedule complete? 

Is th2 project cost schedule complete:? 

4. Has the program management structure been established and documented? D 
Have authority and responsibility been defmed? 

Have reporting and control functions been established? 

5. Have project evaluation procedures been established, documented and implemented? D 
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XI. DEVELOPING PROCUREMENT SPECIFICATIONS 

The procurement specification describes the system, equipment, and seIVices to be 
provided by the contractor or vendor, When made part of the contract with the successful 
offeror, it becomes the legal dermition of what is to be provided under that contract. 

Suppliers of equipment for· conventional base and mobile radio systems stock units 
in several categories of quality from which the procuring agency can usually select needed 
equipment for its system. The equipment can be ordered with a variety of optiC)nal 
features. This equipment includes base, mobile, and portable radios with associated .. 
antl;lnnas, cabling, tape recorders and the like, and the simpler consoles for remote con.trol 
of smaller base stations. Multiple-channel control consoles are available either as standard 
modular units or hl> custom-designed units. The procurement of standard catalog 
equipment has these advantages: 

Operational use over a period of years has resulted in correciionof most design 
defects. 

Capabilities and limitations of the equipment become well known and usually 
a.re ob~rvable at a nearby jurisdiction. 

The cost is less and deJivei-y faster than for custom equipment. 

In view of these considerations, this chapter addresses the deve'opment of procurement 
specifications for telecommunications systems that use currently available stock equip
ment. Specific values for equipment characteristics will not be included, however, since 
these change from one situation to another and from year to year as capabilities of 
standard equipment impro'ie. A useful approach is to make use of the guidance offered 
by Electronics Industries Association (EIA)'" standards wherever appropriate in the 
development of equipment and system specification& .. 

1. PREPARATION OF SPEOFICATIONS 

In several states a qualified state agency will p~pai'e a series of equipment. specifi~a
tions that establish the quality and optional operating features of equipments normally 
stocked as stalildard items by national distn1:>Jl~ors. The supplierS are invited to submit 

*Electronic Industries Association, Engineering Depa: anent, 2001 Eye Street, Washington, D.C. 20006. 
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competitive price bids based on an annual volume for each equipment specified. Usually, 
procurement through such state contracts provides cost and quality advantages for the 
small agency. The specifications and state contracts should include provisions for spare 
parts. Variati~ns of this approach include the preparation by a qualified· state agency of 
the basic specifications, leaving unspecified the optional features and the price of these 
options. 

In some sta,es, a state agency will contract with a consultant to perform design 
assistance and prepare specifications for local agencies. This aid may also include system 
test assistance. However obtained, such assistance never rel~eves the procuring agency of 
its ultimate responsibmty for a procurement that fits its needs and is consistent with state 
and local procurement policies and regulations. Particular care should be taken in the use 
of trade names of equipments and optional features offered by only one vendor. System 
functions that exclude all except one vendor's equipment may not be the most cost
effective approach to the system needs and should be reexamined. 

2. ELEMENTS OF A SPECIFICATION 

The specification, however prepared, should generally follow a format similar to that 
described below and should contain the type of information identified under each 
heading. 

(1) Introduction 

The introduction should specify standards of quality applicable to all the 
equipm;;:nt, such as the EIA standards for performance, without significant degrada
tion when subjected to the applicable temperature,shock, humidity, and vibration 
tests of these standardG (Ref. 30). It should be specified here that all equipment 
provided must-be new. Other pertinent items that may be incorporated include: 

Identity of the purchasing agency and the user agency 

Intended use of the equipment or services 

Identity of applicable specifications such as the EIA standards, FCC type 
approvals, Underwriters Laboratory (UL) approval, and other state. or 
local approved specifications 

Where appropriat~, compljiAnce with other FCC Rules and Regulations 
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A statement of the order of dominance of the several specifications 
applied to the procurement 

A statement regarding the quality level of the equipment to be supplied 

A statement assuring the delivery of newly manufactured equipment 

Supplier's responsibility for interface compatibility \vith contiguous 
equipment and systems 

Supplier's responsibility for installation and checkout 

Supplif'jr's responsibility for installation licenses or penn its 

Methods and responsibility for verification of quality and perfonnance 
parameters. 

If the specification is derived from a parent specification, that specification 
should be incorporated by reference in the introduction. Statements regarding the 
intended use and functional design should include whether the procured equipment 
is new or is intended to replace or modify an existing system. If the procurement 
consists of a complete system, the intended method of operating the new system can 
be set forth here, delineating in detail the functions to be perfonned b.y the system. 

(2) System Performance Parameters 

System perfonnance parameters consistent with the system functions specified 
are contained in the second section of this specification. 

(3) Equipment Performance Parameters 

For maximum clarity, perfonnance and engineering design features for each 
equipment should be included under the generic name of each equipment type to be 
specified. Refer to Table 13 and Table 14 for suggested items to be specified. 

(4) Computerized System Specifications 

The preparation of specifications for automated computerized switching and 
storage systems requires technical expertise which should be obtained from external 
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specialized sources by the procuring agency if not available within the agency. The 
combination of automated hardware and compatible software is the province of the 

II 

computer system designer. Computer hardware suppliers or software flrms may be 
experienced in the public safety, fleld and be able to develop an adequate computer 
system design. However, an independent system design contI'actor, speCialized in the 
computer m~ld, will often prove to be the better approach to the preparation of the 
specifications. 

,If 

(5) Facilities Specifications 

When buildings are to be erected or modifled, the services of a licensed 
architect and engineer should be obtained for the preparation of any building plans, 
drawings, and specifications: Construction and erection contracts should be negoti~ 
ated separately from the electronic hardware and software contracts, due to signifl~ 
cant 'differences in contracting methods and procedures. The services of an architect 
will protect against violations in building codes, zoning restrictions, and damage that 
might arise from faulty modiflcations to the structural integrity of ex.\stingbuild
ings. This professional service will also provide architectural integrity with the 
surrounding environment and can include considerations to withstand natural 
disasters. 

(6) Interface Specifications 

The interface specifications should include all electrical, performance, 
mechanical and man-machine interfaces in the system. The interfaces include those 
at the dispatch center, remote base station sites, the vehicles and the operating 
personnel at each of these locations, including the police offlcer on patrol. 

(7) Training Specifications 

When a change of equipment is involved, the need for the·training of operating 
and maintenance personnel should be considered. Training courses in operation and 
maintenance can be contracted for· as Ii part of the hardware procurement. Training 
materials should also be procured under the contract in order to meet future 
ret~g needs. 
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(8) Documentation Specifications 
, 

The procurement specifications should contain proVISIons for delivery of 
adequate manuals and documents needed to support the system and equipment 
during its operational life. Documentation sbould include eqUipment manuals con
tauling operating instructions, theory of operation, schematic diagrams, wiring dia
grams, and parts lists. It should also include diagraills of mterconnectionsbetween 
equipments. These diagrams will be unique for each instal~ation and, although they 
are needed for installation and maintenance, delivery to the user will often' add to 
the cost of the system. 

(9) Test and Acceptance Specifications 

The two basic levels -of tests that concern the planner are system te~t~, and 
equipment tests. If a parameter is specified for the system or, the equipment, its 
importance is assumed to be such that verification by test is justified. The pre
dominant tests are the system performance tests. These are followed in importance 
by the equipment performance tests. -

The agency with no testing capability of its own can specify that the supplier is 
to perform the tests in such a manner that they can be observed by representatives 
of the procuring agency. Alternately an independent consultant can be retained to 
either perform the tests or monitor the tests conducted by the supplier. 

The specification should include both the criteria for accepting and rejecting 
the test results. The procedure to be followed in the event of a test reject should be 
clearly specified~ If acceptance is based solely upon certification of performance by 
the vendor, procedures to be imposed if lack of performance later places the accep
tance certification in doubt should also be specified, 

Base and mobile tests of radio cov~rage should not be undertaken until newly 
'installed base and mobile equipment have been checked thoroughly for normal 
operation, including venfication that the antenna, transmission line, and radio trans
mitter and/or receiver are properly matched. Appropriate notification of any over
the-air testing as required by the FCC Rules and Regulations should be made at least 
10 days prior to the tests (Ref. 31). 

The most significant acceptance test of a base and mobile ,$ystem is verification 
that base and mobile communications are adequate to the intended minimum limits 
of coverage with no unintentional interference with other agencies on the same or 
adjacent channels. These conditions must be specified system parameters in order to 
be part of a systems acceptance test procedure. 
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If maximum system delay& have been specified, data must be collected over a 
statistically significant period of time to establish the test data-for example, the 
maximum delay in obtaining a clear channel or in servicing a request for assistance. 
TheGe testing parameters should also be defmed in the specification together with 
procedures for correcting test failures. 

I 

All specified functions of the system and of the equipment should be tested fpr 
conformity :With the specifications. If the test plans do not inClude the verification 
of a specified parameter, consideration should be given to the removal of the 
parameter from the specification. 

Some of the parameters of prime importance that should be tested includ~ 
transmitter power output and receiver sensitivity. The correct fre9uency of trans
mission and reception should be verified according to FCC Rules and Regulations. 

The procurement methods and procedures that make use of the procurement 
specifications are discussed in Chapter XII. 
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CHECKlJST 

XI. DEVELOPING PROCUREMENT SPECIFICATIONS 

'1. Are state lievel purchasing contracts available for the procurement of equipments? 0 
, } " 

2. Do state or local agencies who traditionally buy telecommunications equipment 0 
. have standard specifications available? 

J State Division of Telecommunications? 

State Police or Highway Patrol? 

State Highway Department? 

Large municipal police agencies? 

3. Is a source of assistance available for the preparation of equipment procurement 0 
specifications? 

From other stc.lte agencies? 

From outside contractor? 

From vendors and suppliers? 

From planning agency staff? 

4. Ha~ze all elements been included in (he specification documel§t? o 
\ 

Is the introduction to the procurement needs complete? 

Are system and equipment performance parameters complete? 

Are specialized specifications for computer subsystems complete? 

Are facility needs specifications complete? 

'" Are system interface specifications complete? 

Are training specifications complete? 

Are documentation and manuals specific? 
[' 

Are test and acceptance specifications complete? 
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XII. PROCliRii';G THE ,SYSTEM 

Before taking, any procurement action that involves the expenditure of public funds, 
the planner and the procuring agency are obligated to comply with applicable state and 
local laws and regulations relative to obtaining goods and services. Federal laws, rules, and 
regulations will apply to procurements that involve the use of Federal grant funds and it 
is appropriate to determine from these documents (Ref. 32) the more stringent sbtdards 
and procedures,. 

The following paragraphs. provide guidelines for th~ basic procurement requirements 
and these may be modified by Federal, state, and local procedures. Legal counsel should 
be obtained during the preparation of the procurement documentation and the execution 
of the procurement policies. 

1. METHODS OF PROCUREMENT 

In general, the implementation of a law enforcement telecomn"::~!iications system 
will ~quire the purchase of ~tandard goods and services that are readily av~i1able in a 
c.ompetitive environment. The basic tenet of procurement law is that all transactions, 
,,'ithout regard to dollar value, shall be. conducted in a manner to provide open and free 
competition (Ref. 32). This implies that most procurements will require the submissiq~ 
an,d evaluation of ~~ompetitive bids based on well defined procurement specifications and 
pJ'\)cedures previously agreed upon and published. >I< • 

Another approved method of procurement is that of negotiation for goods or 
services WHbte competitive pressures alone do not exert sufficient influence to guarantee 
pri~e ot delivery. This method of procurement is not intended to preclude competition 
but can. be employed where the scope' and complexity of the procurement requires 
greater flexibility than is possible under a publicly advertised procurement. The rigidity 
of the procurement requirement in cases of unique or specialized services may reduce the 
mark~t to only one offeror. Same standard methods of procurement are briefly described 
as folloWS: 

*Throughout this document the word "bid" wm mean the submission of a firm doBar offer to provide goods or services 
previoualy defined in a pubUclY advertised notice. 
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(1) Invitation for Bid (IFB) 

This fundamental procuremen.t medium, often called an Invitation for Bid 
(lFB); is used where goods and st:.rvices to: be purchased are standardized to the 
degree that clear and accurate descriptio~s and specifications can be publ:icly 
advertised. 'These win be completely understood by the buyer, the public, and the 

"supplier with price alone being the decisive variable. I· 

This procurement method i~' characterized by open public advertising, sealed 
bids, and a public bid opening. The procurement usually results in a firm fixed-price 
contract. 

(2) Requests for r~~..Iposals (RFP) 

This often-used procurement method has great utility where the system opera·· 
tional requirements are well defined, but the study of system alternatives has shown. 
that more than one combination of electronic system hardware and software will 
provide an acceptable solution. The Request for Proposal is an invitation to 
qualified systems and hardware suppliers to propose their most cost-effective 
solution to the system performance requirements. Cost proposals are usually 
submitted for each solution. 

This type of procurement is also useful in the purchase of engineering services 
to perform the system design in preparation for an RFP. Highly specialized systems 
engineering conSUltants will usually make their services available through this 

. competitive procuring medium. These applications of RFP procedures will be 
discussed in more detail in later sections of this chapter. 

This procurement method is characterized by selective advertising throug.'l 
"bidders" lists, sealed proposals, and carefully structured proposal evaluation criteria 
in which' price is but one evaluation. ~:ement. Contracts are usually negotiated ~nd 
may take any of the legally acceptable contract forms. 

(3) Noncompetitive Procurements 

This negotiated procurement method is a legally valid procedure only if in 
accordance with the laws governing the procuring agency and available from only 
one person or finn. This condition can exist in the following ways: 

The skill of a known specialist may be required to perform a unique 
technical service 
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The manufacturer of the existing electronic system may be needed to 
update the equipment to his latest configuration 

The e(fort m~y be a continuation of an ongoing contract or an addition to 
contract wor~ previously completed by the proposed contractor 

n 
Competition may be precluded by patent rights, copyrights! or, secret 
processes 

Competition may be precluded due to an emergency situation or severe 
time constraints. 

Small purchases are frequently procured by means of purchase orders. Purchase 
orders are normally used for stock items having established prices and therefore are 
not negotiated. 

In almost all cases wh~re the procurement exceeds a nominal fixed dollar 
amount, regulations will require prior justification and written approval before 
entering into a contract arrangement. The planner should consult appropriat~ regula
tions and guidelines (Ref. 33). 

2. ASSEMBLY AND DISTRIBUTION OF THE PROCUREMENT PACKAGE 

For maximum open and free competition, the goods and services being purchased 
should be clearly and accurately described so that all offerors may quote under the same 
terms and conditions. Some fundamental requirements are suggested below and discussed 
in more detail in the following paragraphs, 

The needs of the procurements should be defined in comprehensive and 
explicit terms 

Soecifications should not limit .the procurement to one supplier's equipment or· 
services 

Delivery cycles should be attainable by more than one supplier 

The terms and conditions should not make the procurement exclusive due to 
unreasonable constraints 

Proposal evaluation criteria should be clearly defined and should avoid 
ambiguity. 
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(1) Purchasing Authority 

The identity of the person specifically authorized to negotiate and ad minster 
contracts should be clearly indicated. Where only one agency or community is 
involved, this person should be the local government employee normally possessing 
that authority. Wh~n pooled or centralized procurement results in a single point of 
purchase for several political entities, as it would for a :regionalized telecommunica
tions system concept, formal concurrence of the participants will be required. The 
agreements should include the identity of the one person authorized to commit all 
participants to procurement contracts. 

Throughout this guide "purchasing agent" will be used as the generic title of 
the person possessing the authority to commit to contracts. 

(2) Standard Procurement Package aauses 

Standard procurement package clauses vary significantly throughout the public 
safetY' domain. The purchasing agent for each procurement region will defino {he 
exact number and form of the standard clauses required by law, ordinance, or 
regulation. These purchasing procedures together with the standard clause for each 
type of procurement should be part of the data base of each planning agency. 
Table 18 suggests items of a checklist for basic clauses. 

(3) Procurement Package Contents 

The procurement package is intended to provide all prospective oiTerors with 
informa.tion needed to prepare proposals that are complete and responsive. A list of 
suggested items that are applicable to a wide variety of procurements in the field of 
telecommunications is shown in Table 19. 

(4) Procurement Advertising 

The purchasing agent should advise the planner if public advertising is required 
by law or regulation. The planner will coordinate these requirements with the 
purchasing agent. In all Invit~tions for Bid (or Quotation) where price is an adequate 
basis for award, publicly advertised procurements should be required. For negotiated 
procurements, adv!;Jrtising in the local media and in the trade press assists in the 
development of an acceptable "bidders" list. 
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Table 18 
Suggested Standard Procurement Package Clauses (Ref. 34) 

Clause Title Description 

Rights to Data Title to information and data developed under contract 
,~ t 

~~ghts to Proposal Title to information disclosed in ~ proposals 
~ 

Preparation Costs Disclaim costs an offeror may incur prior to award of the contract 

Rights to Reject Rights of purchaser to reject all proposals 
.. ' .-

Rights to Cancel Rights of purchaser to cancel the procurement without commiting 
to C!.iotract 

Rights to Negotiate Rights of purchaserto'.1egotiate contract terms 

Change Clause Righ~~ of purchaser to neglJtiate contract scope changes during life 
of the contract 

Affirmative Action Need for certificate of compliance 

Environmental Protection Need for an environme,ntal protection statement 

-
Financial Security Requirements for performance bonds or other surety instruments 

showing Ute fmancial ability to meet contract requirements 

Audit RightS of purchaser to preaward and postaward facility and financial 
audit 

Small Business Compliance with Federal and State small business ~d minority 
business set-asides 

Disputes Clause Procedures fOT resolving contract disputes 

)i 
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Table 19 
Suggested Procurement Package Items 

Title Brief Description 

Purpose A brief statement of the reason for the procurement 
., 

Background A brief recitation of factors leading to the procurement 

Objective What is expected to be gained by the procurement 

Scope of Work A complete work statement breakdown by task and hardware item in 
clear language 

Specifications Detailed hardware, software, and system performance specifications, 
including environmental1imitsand test requirements· 

Delivery Detailed deliverable items and date, time, and place of delivery, detail 
includes points of inspection and criteria for acceptance 

Reports Progress reports and fmal report requirements 

Type of Contract The type of contl'act expected from the procurement 

!<'inancial Schedule The total value of the procurement, schedule of payments, and other 
financial guidance detail 

Descriptt'le Proposal Instructions relative to the acceptable outHne and contents of the 

I 
narrative'proposal that describe the equipment and services being 
offered 

Cost Proposal The form and content of the offeror's cost breakdown 

Facilities Proposal The detail of specific facilities and specific personnel to be used in 
meeting the contract commitments 

Authorized Persons Identify of the persons authorized to negotiate and sign contracts 

Procuring Officer Identity of the person auth\lrized by the purchaser to answer offerors 
questions prior to bid closing 

Due Date The time and place the proposals or bids are riu~, the requirement for the 
offerors to guarantee the cost proposal for 90 days or more 

Proposal Evaluation A clear and concise statement of proposal evaluation criteria 
i) 

Negotiation 
\1 

Provisions fOI oral presentations and negotiation on terms, conditions, 
price, and delivery 

.:. , 
·See Chapter VIII for discussion of procurement specificatians. 
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The procurement advertising should be as inclusive of the detailed requirements 
and limitations of the procurement as possible. For a Request for Quotation or an 
Invitation to Bid type of procurement, the advertisement alone should be sufficient 
for a responsive bid. For Request for Proposal type. of procurement, a full procure
ment package is Hormally required in addition to the advertisement to enable an 
offeror to prepare a r~~ponsive proposal. ~, 

For negotiated procuremf~nts, selective solicitation by letter to known suppliers 
on "bidders" lists develope<! by the procuring agency 'or agencies that have 
previously solicited telecommunications system proposals can be an effective 
method of advertising. This should be supplemented by public advertising to bring 
newly qualified competit~rs into the solicitation. 

,"Bidders" lists are useful mailing lists of suppliers who are known to be 
responsive to procurement invitations in certain selective fields of interest. Removal 
of a supplier's name for cause from such a list, once it has been formally established, 
can imply serious legal consequence's. As a result many lists are informal but are 
helpful in assuring that the majority of competitors are invited to participate in a 
procurement at approximately the same time. Suppliers are usually added to the lists 
or~emoved from the lists at their own request. 

(5) Procurement Scheduling" 

Procurement scheduling, from the time the procurement package is assembled 
to the time a contract is signed, must be included in the planner's mHl'::'done charts as 
procurement lead time. Some of the sequential factors making up procurement 
schedule time estimates are shown in Table 20. 

,These factors apply in varying degrees to all competitive procurements. It is the 
planner's judgment as to the degree of import~nce and time to be assigned to each 
factor. 

3. CONDUCTING PREPROCUREMENT CONFERENCE' 

The preprocurement conference is used in competitive procurements where the 
quality of contract performanc.e~an vary among the suppliers according to their 
individual understanding of the ·problem. The~conference is often used for RFP types of 
procurements. The purpose of the conference is to clarify questions raised by the 
potential fuppliers and bring to light factors affecting the procurement that may have 
escaped the planner or purchasing agent in preparing the 'procurement package and 
specifications. The results of preprocurement conference discussions become part of the 
RFP. 
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Table 20 

Procurement Schedule Time Factors 

Time Factor Time Schedule Considerations 

Solicitation Time for media advertising and potential offeror's 
response 

Deliver Procurement Package Time for mailing and delivery to prospective 
offerors 

Briefmg Time to prepare and conduct a public meeting 
w.ith prospective offerors 

Specification Review Time to modify the procurement package as a 
result of the briefing 

Proposal Preparation Time for offerors to prepare a responsive proposal 

Proposal Evaluation Time to evaluate all offeror's proposals 

Oral Presentations Time for oral reviews of the proposals from each 
acceptable offeror 

Reevaluate Proposals Time to reevaluate each acceptable proposal as a 
result of inputs from the oral presentations 

Negotiate Contract Terms Time needed to negotiate terms, conditions, 
'" delivery, and cost with one or more offerors 

Execute ContraCt Time needed to prepare and execute an acceptable 
contract document with the successful supplier 
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(1 ) Scheduling 

The procurement package should be in. the hands of all suppliers prior to the 
preprocurement conference to enable them to study the documentatioll and .prepare 
reasonable questions. It is advisable to allow time for the submission of written 
questions before the time of the conference so that: 

The questions may be more meaningful and concise 

Technical research that may be necessary to respond to the question may 
be carried out 

Legal implications of the questions may be discussed with counsel-

The place and time of the conference should be clearly defined in the procure
ment package. 

- (2) Procedure 

The conference should be planned for absolute equal opportunity for all 
suppliers in attendance. The following factors should be considered: 

, Conference Chairman - The conference should be presided over by the 
purchasing agent. ._---

Schedule - The purchasing agent should open the co~ference at the 
advertised starting time and close the meeting at the advertised closing 
time. 

Personnel - The purchasing agent should introduce by name and position 
all sponsoring personnel at the conference. 

Attendees - The purchasing agent should make a written record of the 
name, title, and company affiliation of all attendees. 

Written Questions - Written questions previously received itom the 
potential suppliers should be read and answered; The identity of the 
supplier submitting the question need not be disclosed!. 

- Conference QU'8sUons - Each speaker should be identified by name, title, 
and company affIliation. The questions should be recorded accurately. If 
research is required by. a question, the answer should be deferred. 
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Conference Report - All sliPpliers should be provided with any resulting 
procurement package modification or specific~t,on modifications in 
writing. A complete written list of all suppliers atl~ending might also be 
provided. 

4. PROPOSAL EVALUATION 

Whatever criteria are selected to be the basis for evaluating proposals and making 
contract awards should be included in the procurement package with a clearly stated 
order of importance. Normally the criteria are divided into five main categories: 

Contractor's managerial ability 
TecJinic~ll1 capability and approach in meeting specifications 
Reason~;bleness of the cost estimate 
Experidhce and reputation of the contractor 
Financial integrity of the contractor. 

The cost estimate alone is seldom the ruling criterion in evaluating proposals or in 
making negotiated awards but it is usually the sole criteI;ia for evaluating responsive bids 
for publicly advertised procurements. Except as noted, the following discussions 
regarding factors of evaluation refer only to proposal evaluations and not to advertised 
bid procurements. 

The planner and the purchasing agent must plan the proposal evaluation procedures 
to ensure that all proposals are evaluated by the same method and by the same criteria. 
The proposal evaitiation board should represent faidy the planning agency and the user 
ag~ncies. In numbers the board should be as small as possible. The board members Should 
represent the three principal interests: technical, managerial and financial. It is 
appropriate for the board to call upon outside specialists when the systems being 
evaluated are co~plex and the needed level of evaluation skills cannot be found in" a few 
persons. 

Suggested procedures to be considered in evaluating proposals are addressed in the 
following paragraphs. 

(1) Due Date 

Proposals submitted after the exprration of the due date and hour as delineated 
in the procurement package are invalidated. Proposals received after that time are 
rejected unopened without exception. 
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(2) Conformance to Procurement Package and Iristructions 

Proposals that violate the instructions regarding form and procedure prevent 
these proposals from being compared fairly item-by-item with conforming proposals. 
These offerings could 'be rejected at the discretion of the procuring agency. 

Some of these factors that might prevent a fair comparison are shown in 
Table 21. " 

(3) Preliminary Evaluation of Proposals 

Conforming proposals are first evaluated in broad general terms to identify the 
obviously deficient offerors. Factors that would cause rejectio!1 of otherwise 
conforming proposals could include: 

Failure to Understand the Problem - Obvious or gross misunderstanding 
of the problemas defined in the procurement package 

Total Cost - Gross underestimate or gross overestimate of cost as 
compared to the average costs delineated by all offerors 

Personnel - Proposed personnel with inadequate experience (can be 
interpreted as a failure to understand the problem). 

(4) Evaluation of Conforming Proposals 

Conforming ,and acceptable proposals should be compared and evaluated on an 
item-by-item basis. Numerical point scores should be established for each item of 
evaluation and accredited to each offeror's proposal. The number of points per item 
and the weighting factor assigned to each item must, be publicized and known to all 
offerors and evaluators alike. This scoring system, once devised, must be impartially 
applied by all evaluators and to all proposals under consideration. 

A proposal which offers an alternative that is in contrast to that specified in the 
RFP, or which takes exception to some of the specifications, should also be 
evaluated. The same evaluation criteria should be used. If an alternative proposal 01' 
a suggested change in specification appears in the best interest of'the procuring 
agency, the planner and purchaser may consider requesting each offeror to modify 

(> , 

his proposal; or depending upon the nature and scope of the change, could negotiate 
the change with the successful contractor, or with the leading contende~. '.' 
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Table 21 
Representative Nonconfonning Proposal Factors 

" 

Nonconforming Factor Reason for Rejection 

." 
Surety Bond Failure to submit a surety instrument with the cost proposai when 

it was requested in the procurement paCkage or advertisement 

Cost Breclcdown Submitted on forms significantly different from the cost breakdown 
fomis requested 

Personnel Failure to identify and commit k~y personnel to the proposed effort 

Facility Failure to identify and commit key facilities to the proposed effort 

Financial Status Failure to provide proof offinancial resources adequate to ensure 
contractual performance 

General Presentation Excessively ornate or gross ,violation of proposal size and weight 
limitations 

Cost Proposal Inclusion of the ~9St proposal as an inseparable part of the technical 
proposal when the 'offeror was instructed to submit a separate 
cost proposal 
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Acceptable evaluation criteria should include the following questions for 
comparative point evaluation: (Ref. 32) 

Understanding the Problem - How well did the offeror interpret· the 
problem? Was the background well articulated and were the alte~ative 
solutions well defined? Was the problem overst~ted by expanding it into 
areas not required by the procurement documentation? : 

Method of Solution - Did the proposed solution audress the problem that 
was defined by the procurement document? Is the SGlution as propo,')ed 
innovative and valid?- Does the solution as proposed conform to applicable 
laws, rules, and regulations (FCC)? 

Offeror'S Background - Doe.s the offeror specialize in the required field 
and does he have a good record of performance? 

Performance - Has the offeror's cost and technical performance record 
been acceptable to other clients? (Check references.) 

'Cost - Is the cost proposal compatible with the statement of work? What 
is the offeror's relative position in rarige of acceptable costs? 

Organization - Does the offeror's proposed project organization' give 
sufficient management strength for the proposed task? 

Personnel - Does the offeror identify and commit-to the project adequate 
numbers of skilled project personnel and project su~port personnel? 

Resources - Has the offeror adequate physical,and fmancial resources to 
commit to the procurement? 

Schedules - Does the evaluator know from the pro.,osal exactly wbat the 
offeror is going to deliver, when he is going to d~liver it, and what each 
deliverable will cost? 

The evaluation procedure should continue until it clearly identifies a successful 
offeror. The successful offeror should be notified that the contract is in preparation 
and the date it is expected to be signed and implemented. All unsuccessful offerors 
should be notified. 
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S. PRECONTRACT AWARD NEGOTIATIONS 

Following proposal evaluation one or more offerors may er):terge as potential 
contractors. The successful offeror and the definitizedcontract will 'be determined by 
negotiation. 

( 1 ) Negotiation Objectives 

The fust objective of the negotiation is to identify the most favorable proposal, 
and the ultimate objective of the negotiation is to arrive at an agreement on a 
complete contract, including: 

Contract type 
Statement of work and attendant requirements 
Period of performance 
Identity of deliverable items 
Contract amount and fee or profit 
General terms and conditions 
Special terms and conditions. 

(2) Memorandum of Negotiations 

A memorandum of negotiations is next only to the contract itself in order of 
importance. A negotiation memorandum should be written in a narrative chronology 
to ensure the proper sequence of discussions and understandings. 

The memorandum is a complete record of who participated, -the date, the 
purpose of the negotiation, what was proposed, counterproposed, and agreed on. 
The memorandum will be included in the contract file. 

6. POSTAWARD DEBRIEFING 

Unsucceesful offerors may request postiH'!tlrd debriefings of their proposal. The 
re,!,,son for the debriefmg is to enable the individual supplier to undel'.stand where and to 

...:w,hat extent his proposal was weak and thereby unsuccessfu~. The intent is to make the 
supplier a better competitor on the next procurement. Conditions for conducting the 
debriefmg should include: 
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Privacy - Conduct the postaward debriefing with each supplier in private 

Scope - Debrief each supplier on his own proposal only. Make no comparisons 
between his Proposal and any other proposal. 

, . . 

7. PROCUREMENT CANCELLATION 

, : 
As a result of the proposal evaluation, information may have been developed to 

indicate that the procurement, as defined in the procurement package, should be 
canceled. This right to cancel the procurement has been retained in the Standard Clause 
section of the procurement package. Some of the factors that' could lead to this 
conclusion include the following: 

(1) Unacceptable Proposals 

It is possible that in evaluating all proposals received as a result of an RFP and 
carefully grading these proposals in terms of acceptance criteria no proposal reaches 
the minimum level of acceptance. 

(2) System Specifications 

In proposing solutions to the problems defined in the, procurement package, 
the offerors may have .identified factors of system performance that signifiqantly 
alter the tasks as defined in the original procurement package. 

(3) Excessive CO~lts 

It may be evident from the proposal evaluation that the equipment or services 
sought under tl1,e procurement cannot be acquired ~or the funds available. The 
circumstances of the procurement cancellation will determine whether 9r not a new., 
procurement will be initiated. 

8. NEGOtIATED SdLE-SOURCE AWARDS (Ref. 32) , ' 

Generally, sole-s01,lrce; procurements may be negotiated if the material or service to 
be procured is availabl~~ from only one person or firm. In ahriost every case, legal tests for 
sole-source procuremel'lt must be satisfied t\lm'::written approval obtained before any 
request for a sole-soul:ce procurement is made. The planner should consult recognized 

l' , , 
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legal authority at local or higher level for these instructions and for appropriate aJjprovals. 
Reasons that wou!d justify a sole-source procurement would include: 

Modification of existing proprietary equipment. 

Manufacturer's updating of existing hardware at a fraction of new equipment 
costs 

Services of a recognized and uniquely qualified expert 

Extension of an existing and ongoing service contract 

The facilities or services needed are specialized, unique, and vital to the effort 

Competition is precluded because of the existence of patent rights, copyrights, 
secret processes, emergency conditions, or critical lack of time. 

An additional procedure imposed by LEAA on the planner's request for approval of 
a sole-source negotiated contract is the declaration of a plan to avoid future 
noncompetitive procurements (Ref. 32). The action must include the examination of the 
reasons for the procurement being noncompetitive and the steps taken to foster a 
competitive environment for subsequent procurements. 

Federal, state, and local procurement regulations will usually defme dollar limits for 
individual contracts awarded on a noncompetitive basis. These regulations will also defme 
the level of documented justification required of each procurement. The procedure will 
vary between approval agencies and between economic regions. The specific terms of 
approval should be determined for each contracting situation. 

The procedures for preparing a sole-source Request for Proposal, the procureinent 
package, and the evaluation of the proposal for sole-source contracts are the same as 
those required of a competitive negotiated procurement. In the absence of competitive 
pressure, particular attention should be paid to the preparation of a clear and concise 
Statement of Work and the evaluation of the resulting proposal. Negotiations shOUld 
remove any ambiguity regarding deliverables, cost, schedules, and the measure of 
performance. 

9. PREP~RING CONTRACTS 

The purchasing agent on each procurement entered into by the planner will usually 
have. a standard form contract that has been tested.in the courts and should be adhered 
to. These standard forms and the standard clauses that become part of these forms should 
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be included in the data base of~ the planner. The purchasing agent (or the procurement 
will have the proper legal facilities for preparing the contract. The planner should pro~nde 
the contract material that has been made available through the procurement package tand 
the negotiated response from the successful bidder. A draft contract should be drawn up 
including these materials. 

(1) Review of Draft Contract (R~f. 34) 

It is necessary for the planner to review the draft contract in detail to be, 
certain that it is inclusive of all items negotiated with the chosen contractor. In 
addition, the following provisions should be included in all contracts and subgrants: 

Disputes, appeals, and remedies 

Tenninations 

Bonding for construction contracts 

Copeland "Anti-.Kick Back" Act for construction contracts (Ref. 32) 

Equal employment opportunity 

Contract work hours and Safety Standards Act for construction contracts 
(Ref. 32) 

Patents, data, and copyrights 

Freedom of Information (Ref. 34) 

Compliance with economic stabilization programs 

Clean Air Act 

Small business and minority business provisions. 

(2) Penalty aauses 

If the contractor's failure to perform under the provisions of the contract will 
result' in a clearly defmed monetary loss, provisions to recover these monetary 
damages may be included in the contract. Recovery of such damages is usually 
through judiciary process. 
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A penalty clause is a contractual encumbrance if its basis is 'punitive and is not 
supported by an auditable monetary loss. A penalty clause 'should be used with 
caution and only with advice of legal counsel. . 

(3) Type of Contract (Ref. 32) 

The type of contract should be determined by the nature of the program. Some 
of the more common forms indude the following: 

Fixed-Price Contracts - These ~ontracts limit the price for the total effort 
undertaken; however, each allocates the element of risk and incentive in a 
different manner. The three forms are: 

Firm Fixed-Price (FFP) 
Fixed-Price with Escalation (labor and raw materials) 
Fixed-Price Incentive (FPI) 

Cost-Reimbursement Contracts - These contracts are used when un
certainties are involved in contract performance or elements of cost. The 
common forms are: 

Cost-Plus-Fixed-Fee (CPFF) 
Cost-Plus-Incentive-Fee (CPIF) 
Cost-Plus-Award-Fee (CPAF) 

The terms of these contracts usually include a target cost, target fee, or 
other means of limiting the maximum expenditure, 

Time and Materials and Labor-Hour Contracts - These contracts provide 
for the purchase of services on the basis of payments limited to labor 
performed and for materials at cost. 

Indefinite Delivery Type Contracts - These contracts are used when the 
time of delivery is not known at the time of contracting. This type of 
contract is usually used in telecommunications for pooled or centralized 
procurements. The following three forms are common: 

Definite Quantity Contract - The quantity is known but the time of 
each partial delivery is not known. 
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Requirements Contract - The quantity and schedule can only be 
estimated. Delivery will occur throughout the contract life but at the 
contract cost per unit. 

Indefinite Quantity Contract - The quantity is expr~ssed in tenns of 
agreed minimum and agreed maximum over the life of the contract. 

(4) Schedule of Payments 

The schedule of progress payments, the time of payments, amount of 
payments, and the conditions to be met before payment is authorized are negotiated 
items. These negotiations become the definitive contract payment terms. 

The foregoing paragraphs have provided an overview of the factors to be considered 
in procuring the telecommunications system. The legal implications of procurement 
policies make this highly specialized task the province of specialists and the planner 
should seek experienced counsel. 
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CHECKLIST 

XU. PROCURING THE SYSTEM 

1. Have all applicable Federal, state and local laws or regulations 
regarding the procurement of ;oods and services been considered? 

2. Has the metltod of initiating the pr~!;:urement been established and 
documented? 

Invitation for Bid 
\ 

Request for Proposal 

Sole.source !lrocurement 

3. Has a complete procurement package been prepared and 
distributed to potential offerors? 

Has procurement been properly advertised? 

Axe all standard clauses in the package (Table 18)? 

Are all standard items in the package (Table 19)? 

Has the purchasing authority been named? 

4. Is a preprocuremen:l conference:;. needed? 

5. Has adequate time been scheduled to allow offerors to prepare a 
fully responsive bid or proposal? 

6. Has the proposal and bid evaluation been conducted in a routine· 
and well documented manner? 

Was pre advertised evaluation criteria followed? 

Were only responsive bids evaluated? 
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7. Were the pre award procedures conducted according to procure
ment regulations and well documented? 

Were precontract award negotiations conducted? 

Were unsuccessful offerors properly notified? 

If there was no award, was the cancellation" of the pro
curement initiated? 

8. Was the award made on a sole-source basis? 

Was grant agency approval obtained? 

Were all procurement regulations followed? 

Was the offeror's proposal evaluated and the evaluation 
documented? 

Was the offeror's price and performance negotiated and 
documented? 

9. Was the procurement contract prepared by a recognized legal 
procuring authority? 

What was the type of contract negotiated? 

Are all procurement guidelines reflected in the contract? 

Are the deliverables clearly defined? 

", 

Is the schedule of performance well defined? 

Is the schedule of payments clearly defmed? 

Is punitive clause clearly auditable? 
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X1n. POSTIMPLEMENTATION EVALUATION 

The postimplementation plan should relate directly to project goals and objectives as 
dermed in Chapter IV. When project objectives are being dermed, the related criteria for 
evaluati11g the achievement of these objectives should also be dermed. The implementa
tion plan should call for the accumulation of system evaluation data during acceptance 
tests and system performance tests. This data will assist in determining the basis for 
postimplementation evaluation measurement. The following paragraphs discuss 
fundamental elements of the evaluation effort. 

L SIGNIFICANCE OF PROJEer EVALUATION 

Limited resources are available to local, State, and Federal governments to support a 
variety of law enfol'cement programs, which include the telecommunications system as 
one of the many elements of public safety and law enforcement. Competition for these 
rmancial and physical resources demands proof of beneficial performance from the 
planner and the implementing agency in terms of public safety improvement if continued 
support is to be offered. 

Title I of the Omnibus Crime Control and Safe Streets Act of 1968, as amended by 
the Omnibus Crime Control Act of 1970 and the Crime Control Act of 1973 (P.L. 
93-83), provides the basis for Federal grants-in-aid for law enforcement purposes. Under 
Part C of this law, project evaluation is obligatory on the state planning agency (Refs. 4, 
15) that administers these grant funds. The objectives of the evaluation are threefold: 

To gauge the success of implementation 

To demonstrate efforts to improve the quality of law enforcement and criminal 
justice 

To proVide a basis for updating and revising future plans. 

2. EVALUATION PLAN 

Evaluation planning begins with the initial preparation of the project plan. The plan 
"'::. should provide answers to the questions: 
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Did the project accomplish what it was planned to accomplish? 

Did the project contribute to local and State law enforcement goals and 
objectives? 

What side effects, desirable and undesirable, can be ascertained from project 
operations? ' j 

The plan should result in an evaluation report that will meet the requirements set 
forth in the LEAA.Guidelines Manual (Ref, 15). 

(1) Evaluation Baseline 

Evaluation is simplified if iP-e project description contains clear and quanti
fiable statements of the expected results. of the project. The defInition of program 
objectives and requirements, as described in Chapter III, provided quantifiable 
evaluation criteria. Establishing these criteria should be a factor in initially setting 
the program objectives and requir~rnents. 

Law enforcement telecommunications projects themselves tend to assist in 
defming measurable evaluation parameters. For example, mutual aid communica
tions between the sheriff and the police can be a program requirement. The attain
ment of this requirement is easily measured. In law enforcement telecom
munications programs the evaluation criteria are often the obvious attainment of 
requirements such as these •. 

(2) Developing an Evaluation Plan 

The evaluation· plan is part of the program plan and is also part of the work 
breakdown structure. It shares management attention and resources together wit.1t 
the other program tasks. In preparing the plan and its work breakdown, the follow
ing element~ should receive consideration: (Ref. IS) 

The desirability of relating the program evaluation to specific types of 
crime or law enforcement goals 

The assignment of responsibility for the administration of the evaluatior. 
program to a specialized t~" group 

The need to develop a staff or to secure· consultants who can make use of 
current methodology such as criteria development, sampling techniques, 
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and control techniques, cost/benefit analysis, simulation modeling, and 
correlation analysis 

The relative use and need for an independent evaluation study in lieu of 
self-evaluation 

The documentation of evaluation alternatives 

The collection. and use of statistics 

The use of evaluation results in program and budget development. 

(3) Performance Evaluations 

The responsibility for performing the evaluation will depend on the size and 
complexity· of the telecommunications project. In general. anyone of three levels of 
evaluation responsibility will conform to the guidelines criteri~\: 

Self-assessment in accordance with state planning agency guidelines 

Direct planning agency effort 

Contract assistance by evaluation specialists. 

3. SCOPE OF EVALUATION 

Evaluation should include all elements of pfCIgram and project performance. Con
tinued support by state and Federal governments will be strengthened by clear evidence 
of result-oriented planning at every level. Some of the elements to be included in the 
eval~lation are outlined in the following paragraphs. 

(1) System Effectiveness 

System Organization - Determine if the roles of individua~3 and or~aniza
tions are reasonable and are being carried out properly. 

System Use - Detennine if . system inputs and outputs are used as 
intended in the plan. Identify system parameters that have modified 
system use subsequent to implementation. 
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System Performance - Detennine if the avaihihility,' reliability, and 
geographic coverage of all system telecommunications circuits have been 
adequately satisfied according to plan. 

(2) Technical Evaluation 

The intent of the evaluation is to detelTnine how well the equipment specifica
tions have been met. The considerations include the following: 

Performanr.e ",. Detennine how weU each item of equipment meets the 
detailed procurement specification parameters. 

Reliability - Detennine if an acceptable value of mean~time-between
failure is being attained. 

Maintainability - Detennine if the provisions for ease of maintenance are 
adequate. 

Operation - Detennine if the level of skill needed and the number of 
personnel needed are reasonable. . 

Service - Detennine if the equipment supplier has made provisions to 
support the warranty and replacement parts requirements. 

Technology - Detennine if the delivered equipment includes the most 
effective technical improvements. 

Compatibility - Detennine the level of compatibility with existing system 
components and components contemplated for future system growth. 

Special Characteristics - Detennine if supplied equipment and software 
include effective and unique features not contemplated in the 
procurement specifications. 

(3) Financial Evaluation 

Projects and programs should be evaluated on the basis of worth and value. 
Some of the items of fmancial evaluation include the following: 
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Investment Costs - Determine if the costs of procuring all goods and 
services show adequate cost-effectiveness. 

Operating Costs - Determine if the system operating costs provide 
maximum service at minimum recurring cost. 

Cost Control - Determine if accounting and cash flow procedures are in 
accord with acceptable audit standards. 

Value Standards - Determine if target values in terms' of performance per 
donar have been established and adequately satisfied. 

Reports - Determine if interior and exterior fmancial reports have been 
complete, timelYJ and accurate. 

(4) Manag~ment Evaluatio.n .. 

The management of the program or project should be structured in accordance 
with the size and scope of the effort. The evaluation of management includes some 
of the fonowing considerations: 

Responsibility - Determine the degree to which performance respon
sibility was defmed, delegat~d, and carried out. 

Organization - Determine if the orgaJi1:ation structure is the most cost
effective structure for the program·complexity. 

Skills - Determine if the proper level of man ~en. ~nt, technical, financial, 
and other specialized skills are adequately employed in managing the 
program. 

Interrelations - Determine the adequacy of interrelations with local, 
state, and Federal entities and participants. 

Resources - Determine if adequate and cost-effective v-~ w!s made of all 
resources available to management. 

Controls - Determine the adequacy of overall cost ,and progress controls 
in terms of conforming to cost and delivery schedules. 
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4. DATA RESOURCES 

The use of data resources for the ,quantification of evaluation criteria will be deter
mined by the objectives of the project; the scope. of the. effort, and. the agreed-upon limits 
of the evaluation report. Sources of data to be considered include the following: 

(1) Data Base FUes 

A data base established and maintained as suggested in Cbapter II will provide 
quantified data prior to system change. The procedures for updating this data should 
also provide comparison data following the system change. . 

(2) Equipment Procurement Tests 

Tests conducted to determine whether delivered equipment conforms to pro
curement specifications should provide evaluation data. 

(3) System Tests 

Data from the performance of system integration and system acceptance tests 
will be applicable as evaluation data. 

(4) Operation Logs 

Logs of system operation showing circuit traffic loads, delay time, response 
time, system reliability, repair, maintenance, and other system operating parameters 
will provide data for evaluation. 

(5) Comp811son Data 

Data from similar system programs can be valuable in evaluating the new 
system. Formal evaluation reports should be used where possible. Location of 
similar system programs and contact with the system administrators may be possible 
through LEAA regional offices or through APCO.* 

*Aaoc1ated Public Safety Communications Officen, Inc. P.O. Bt'x 669, New Smynna Beach, Florida 32069. 
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(6) Statistical Reports 

Law enforcement and criminal justice statistics generated locally and nationally 
assist in evaluating-the attainment of'objectives and goals. These reports will include: 

Uniform Crime Reports (UCR) 
Court records of case loads and sentencing 
Police department force work load reports 
Detention and corrections records 
Special crime study reports.' 

Care should be exercised in the use of statistics that were generated for other 
needs. The full nature of the statistics, what they represent, their limitations, and 
their probable error should be fully understood before using them for another 
purpose. 

A properly conducted postimplementation evaluation is second in importance only 
to the program implementation plan. The determination of evaluation criteria early in the 
program planning will ensure that all program iterations and measurements will be 
decided on the basis of their beneficial effect on the evaluation score. This will ensure 
maximum application of resources to the attainment of the program goals and objectives, 
and will assist in obtaining continued' support for the program and for future programs. 
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CHECKUST 

XIII. POSTIMPLEMENTATION EVALUATION 

1. Is there a formally documented postimplementation procedure aad plan? 

2. 

3. 

4. 

s. 

Does the postimplementation evaluation plan relate directly to project goals and 0 
objectives? 

Has the responsibility for postimplementation evaluation been clearly assigned? 0 
Does the evaluation plan call for the collection of data during system test and D 
acceptance? 

Has the evaluation plan included the measure of system effectiveness? o 
Are planned organization roles carried out? 

Is the system used as it was intended? 

Is the system performing as planned? 

6. Has the evaluation plan included the measure of technic~~! performance? o 
Does the equipment meet specification? 

Does the reliability meet specification? 

ls maintainability evaluated? 

1s vendor support service evaluated? 

7. Has the evaluation plan included the measure of financial perfonnance? D 
Is actual cost measured against budget? 

Af~ t'mancial controls and reports evaluated? 

8. Ha~: the ~valuation plan included the measure of project management perfonmmce? 0 
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9. Is adequate use made of all available data sources in the evaluation plan? D 
Is the data base used? 

Is performance test data used? 

Is system test data used? 

Is operation log data used? 

Are comparisons made with other systems? 

Are available stl\tistical reports used? 
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APPENDIX A 

HYPOmETICAL PLANNING 
SCENARIO 

The following example of a law enforcement telecommunications planning and 
development effort is representative of conditions and constraints existing in actual 
planning environments, Although the agency is not identified in the text as an existing 
police department, all of its characteristics have been experienced in recent system design 
efforts. 

I. DESCRIPTION 

Old City is the industrial hub of an otherwise rural county. It lies in a shallow valley 
surrounded by steep hills. Good Town surrounds Old City on three sides and is largely 
hilly terrain with small farms, recreation areas, and county roads. 

All municipal offices for Old City, including the Police Department, are located at 
City HaH. All municipal offices for Good Town, including its Police Department, are 
located 4 iniles from City Hall in the Town Municipal Building. Other nearby law enforce
ment agencies include the County Sheriff located at the County Seat 13 miles south of 
Old City where the State Highway Patrol also maintains a substation. 

Table A-I presents additional descriptive data of Old City and Good Town. 

2. BACKGROUND 

. Five years ago, a long established city administration of Old City was replaced, and 
'extensive programs directed toward city renewal were instituted. The Police Chief of Old 
City resigned and the Police Department reorganized. The former Chief is now the Po~:'ce 
Chief of Good Town and has, with very limited funds, developed a small but highly 
professional police agency. 

The County Sheriffs Department recently organized a countywide mutual-aid 
low-band radio ;'channel for use by all county police agencies. As of the date of this plan, 
neither Old City Police Department nor Good Town Police Department has participated 
in this network organization. 
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Item 

Population 

1970 

1960 

Average Trend 

Occupied Family 
Units-1970 

Land Area 

Classification 

Industry 

Table A·I 
Descriptive Data 

Old City 

100,217 

87,771 

+ 1.4% annually 

30,374 

127 sq. mi. 

Urban 

Light 
Manufacturing 

Good Town 

13,512 

15,182 

.1.1% annually 

4,045 

197 sq. mi. 

Rural 

Agriculture 
and Recreation 

The State Highway Patrol mobiles do not carry the low-band mutual-aid channel and 
can communicate only with each other or their substation at the County Seat. The 
Sheriffs Department's low-band mutual-aid channel is monitored at the State Highway 
Patrol substation and the State Highway Patrol's high-band channel is monitored by the 
Sheriffs Department, enabling point-ta-point cross-band communications, between the 
two. 

Good Town Police Department previously had .radio coverage problems due to the 
terrain within the town boundaries. With support from grant funds, it has just installed a 
new remote base station on Very High Mountain north of Old City with a microwave 
control link to the Town Municipal Building. All town patrol vehicles have new four
channel VHF low-band transceivers less than 3 years old .. 

,A .series of meetings between the Old City Police Department and the Good Town 
Police Department· addressed the communications interface between the law enforcemen t 
agencies shown in Table A·2. As a result of these me~tings, Lt. Feliow of the Old City 
Police Department, Staff Services, was given the responsibility for planning a new 
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telecommunications 3ystem and to develop a coordinated communications system for the 
city and town police agencies. He is to prepare. grant requests for LEAA funding and to 
implement the program. He was designated the Program Director for both police agencies. 
A joint resolution to this effect has been drawn up and approved by the City Council and 
the Town Council. 

Table A-2 
Matrix of Existing Radio Communications 

Between Agencies 

Agency 

City P.O. 

Town P.O. 

County 
Sheriff 

Highway 
Patrol 

City 
P.o. 

Town 
P.O. 

County 
Sheriff 

Highway 
Patrol 

As shown in Table A-2, the law enforcement agencies do not have radio communica
tions capability with each other, except that the County Sheriff and the highway patrol 
can, through monitor receivers, effect cross-band communications. 

3. PLANNING PROCESS 

The accomplishment of the specific objectives assigned to Lt. Fellow requires the 
development of a short-range implementation plan. While the problems of interagency 
coordination involve many facets, the responsibility for solving only the communications 
aspect has been assigned to Lt. Fellow. ' The Lieutenant recognizes that the development 
of an effective plan will require the accomplishment of the following steps: 



Establish a Data Base - The needed inventory m~s, technical files and manage
ment flIes must be accumulated from the two police agencies. The technical me 
data will remain with the resource agencies and be available from those agencies 
as required. 

Identify the Objectives and Requirements - The objectives, as established in 
interdepartment meetings, must be defmed by the identification of specific 
requirements and tasks needed to accomplish those objective~, 

Determine the System Considerations - The system will need both land line 
and radio system design. Therefore, the resulting plan must consider the tech
nical, geographic, interface and managerial problems of both these types of 
systems. 

Develop the Planning Assumptions - A list of assumptions relative to the 
availability of fmancial, legal, managerial and environmental resources needed 
for the accomplishment of the plan must be developed. 

De,Ve/op Alternative System Concepts - The development of alternative system 
concepts suggests inputs from several resource agencies. These would include, 
for example: 

Both Police Departments 
The County Sheriff's Department 
The State Highway Patrol Communicators 
The State Office or Department of Telecommunications 
The State Planning Agency 
The APCO Frequency Coordinator 

Select a System Concept - Lt. Fellow's department lacks the needed in-house 
engineering skills. Therefore professional assistance from a qualifi~d consultant 
will be required to assist in the selection of the concept and the fmal system 
design. The concept selected must meet the approval of both agencies. and have 
the support of the elected officials. Obtaining this support will be an important 
task in the implementation plan. 

De,termine the Progrtirtl Funding _ .. Both town and city budget appro~als will be 
needed for grant matching funds and for future system operating funds. 
Pre applications for Federal grant funds will be flled as soon as the preliminary 
design pennits. Initial funding will ~e needed to pay for the consulting services 
and the initial cost of the planning process. 
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Select the Procurement Method - Following the selection of the system 
concept the method of procurement must be determined. This decision will be 
based upon the scope of the technical problem, the resources available, and the 
approval of the affected agencies. 

Define the Environment and Develop a Final System Design - The fmal system 
design will be done by a consulting contractor with the approval of the affected 
agencies. 1!le environment defmition will be dependent upon the system design 
fmally sele'cted, and its incorporation into the procurement package will be the 
responsibility of the consulting contractor. 

Develop the Implementation Plan - A planning document will be developed 
assigning authority-and responsibility for each function needed for implementa
tion. The consultant's services are planned for the preparation of procurement 
specifications and for the technical evaluation of the offeror's proposals. 

Develop the Specifications - The system and equipment procurement 
specifications will be the responsibility of the consulting contractor. 

Procure the System - The plan must identify responsibility for procurement 
management and supervision. Procurement responsibilities and authorities will 
have to be designated. 

Develop the evaluation Plan - An evaluation plan will be developed for 
accumulating data during the system tests to confirm the degree by which the 
system implemented meets the objectives. 

4. DATABASE 

The small number of agencies to be included in the data survey, their close geo
graphic location to each other, and the personal relationship Lt. Fellow has with each of 
them indicate that personal interviews by Lt. Fellow with telephone followuup would be 
the most appropriate method of compiling the needed data. A checklist was prepared to 
assist Lt. Fellow in organizing the data collection effort. The checklist is shown in 
Table A-3. 

Theslimmation of the hardware inventory data is shown in Table A-4. The 
summation of agency management data is shown in Table A-S. The location and avail
ability of the technical data are noted so that they might be found easily when needed. 
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Inventory File 

Table A-~ 
Data Checklist 

Location of the )lase Station No. Transrilitters, __ _ 

Transmitter Power Output Radiated Power __ _ 

Antenna Location, Lat. Long. ___ _ 

Antenna, Ht. (ASL)_ Model __ Gain_ Pattern __ 

Location of Control Console___ No. of Positions_' __ _ 

Emergency Power Capacity, Base Station ___ Control Point __ _ 

Contr?l Links 
Wireline, Tone ____ DC ___ Distance ___ _ 

Radio, Frequency No. Channels __ Distance ___ _ 

Complaint Consoles, Location Type __ No. of Positions-,-__ 
Mobile Radios, No. __ Age __ No. Channels Ea. __ _ 

Portable Radios, No. ___ Age __ No. Channels Ea. ___ _ 

Battery Chargers, No, __ Age, ____ No. Channels Ea. ___ _ 

Management File 

No: Full Time Personnel, Sworn ___ Civilian ___ _ 

No. Part Ti{ne Personnel, Sworn Civilian ___ _ 

Vehicles,Patrol __ Admin. Motorcycles ____ Other ____ _ 

Telephone Lines, Emergency Administration ______ _ 

No. of Dbpatchers Shift ___ _ 

,No. of Complaint Operators_ Shift_ Sworn/Civ.? __ _ 

Average No. Tel. Calls per Day 

Emergency, Police_' __ Fire/Rescue __ _ 

Administrative, Incoming Outgoing ___ _ 

Maintenance Costs/Yr., Base Station ___ ' Mobiles~Portables __ _ 
Liitk ____ _ 

Lease Cost!Yr., Equipment ' Tel~~:hone Service ___ _ 

Training Costs/Yr., Dispatchers __ ,/l\iaintenance ___ _ 
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Table A-4 

\L 
Hardware Inventory Summation 

Item 

Base Station Transmitter (Dual Channel} 
Base Station Power 
Base Station Location 

Base Station Control Location 
Distance-Control to Transmitter 

Control Links 

Logging Recorder 
Dispatching Console (Desk Top) 
Complaint Console 

Base Station Antenna Height (ASL) 
Base Station Antenna Pattern 
Base Station Antenna Gain 
Base Station Emergency Power 

Emergency Power at Control Point 
Mobile Radios Total 

5 years old or less (4 channel) 
5 to 10 years old (4 channel) 
over 10 years old (2 channel) 

Portable Radios (all less than 5 years old) 
VHF Low Band-Du~~~ Channel 
VHF High Band,-:- OuEiIChannel 

Battery Charges 
Multiple Units 
Single Unit 

ii, 

Old City 

2 (1 standby) 
120 w 
City Hall 

City Hall 
93 ft. 

Wire 

10 channels 
1 
Telephone 

switchboard 
422 ft. 
Omnidir eet ional 
5 db 
50 Kva 
Above 
41 
12 
15 
14 

25 
10 

3 
4 

Good Township 

2 (1 standby) 
100 w 
No. I-Very High Mt. 
No.' 2 -'Municipal Bldg. 
Municip'al Bldg. 
No. 1-12 miles 
No. 2-23 ft. 
No. 1-MicrowaVe 
No.2-Wire 
None 
1 
Telephone 

switchboard 
1.840 ft. 
Cardioid (1'1 IS)" 
13 db front to back 
5 Kva (No.1) 
20 Kva (No.2) 
9 
9 
o 
o 

3 
o 

1 
1 
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Table A-S 
Management Data Summation 

Item Old City 

Full-Time Sworn Personnel 93 
Part-Time Sworn Personnel 11 
Full-Time Civilian Personnel 6 
Part-Time Civilian Personnel 3 
Patrol Vehicles 22 
Unmarked Vehicles 7 
Administrative Vehicles 3 
Motorcycles 3 
Other Vehicles 5 (motor scooters) 
Emergency Telephone Lines 0':: 
Administrative Telephone Lines 5 
Police Di$patchers 4 
Police Complaint Operators 3 
Logged Police Emergency Ca11s (Average) 144 per day 
Logged Fire/Rescue Calls (Average) 10 per day 
Estimated Police Administrative Calls 

Inbound Calls 290 per day 
Outgoing Calls 

I 480 pet: day 
Equipment Maintenance Costs (Annual) 

Base Station Costs per Unit $361. 00 
Mobile Costs per Unit $ 71.50 
Portable Costs per Unit $ 40.39 
Microwave Link Costs 0 

Lease Costs for Equipment (Annual) $1200 
Telephone Line Costs $3000 

.. Training Costs - Communications (Annual) $850 

>:' All telephones have City Hall number. 

." .• >;: 

Good Township 

12 
2 
2 
1 
5 
0 
2 
0 

Z (boats) 
3 

Above 
3 

Above 
19 ca11s per day 
9 calls per week 

25 per day 
42 per day 

$292.50 
$ 29.04 
$ 44.07 
$187.10 

0 
$1800 

0 

() 

\1 \~, 



..... : .. :.:.. 

. /~ . 

Potential communications system traffic loads depend in part on demographic dJta. 
Population and economic projections for the area show that Old City is experiencing a 
relatively slow growth rate. Good Town is expected to decrease in populad~n but 
planned expansion of its recreation industry will cause a sharp seasonal increase in the 
number of tourists in both summer and winter. As a result, Good Town is expected to 
add three new patrol vehicles and seven mor~ full-time sworn p~rsonnel. The Old City 
Police Department has planned for no changes in size or increase in' patrol facilities. 

Citizen access'for law enforcement services in Old City is accomplished by their 
dialing a single-line number which terminates at the municipal switchboard located in the 
Police Department. This single-line number is used for citizen access to all municipal 
departments of the city in addition to the Police Department, and, as a result, is often 
busy on administrative matters during normal daytime working hours. This telephone 
arrangement results in an undesirable circumstance for any citizen seeking emergency law 
enforcement assistance. 

The switchboard serving the Police Department and other municipal departments of 
Old City is manned by a civilian telephone operator during normal working hours and by 
~ police officer at all other times. Unfortunately, this work function cannot accomodate 
t'le radio dispatcher functions for the Police Department since the switchboard 
(c~mplaint operator) is in a different room than the remaining communications center 
resourGes. The separate communications center is manned by a civilian dispatcher during 
normal working hours with a police officer dispatching at all other times. The established 
existing resources of the Police Department communications center are: 

Desk-type radio control console 

CRT data terminal- State MotorVehicle Department 

Teletype terminal - State Criminal Justice Information System (CJIS) 

Orie VHF Low-Band Simplex Channel - Police 

. One VHF Low-Band Simplex Channel - Fire/Rescue 

I, One VHF Low-Band Simplex Channel- Local Government 

Good :Town has a separate' Police De'partment c;;elephone number. Peak-load 
., emergency calls occur outside the normal working hours and there has been no history of 
telephone busy signal problems. The switchboard is located in the Police Department and 
is mllnned by a civilian ~perator during normal working hours and by police personnel at 
all other times. The telephone operator is also the dispatcher for all municipal radios and 
ha's available the following channels: \i 
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One VHF Low-band Simplex Channel - Police 

One VHF Low-band~implex Channel- Mutual-Aid/Fire/Rescue 

One VHF Low-band Simplex Channel - Local Governmen t. . , 

Motor Vehicle Department data and CJIS data are provided by telephone from the 
Old City Police Department and from the County Sherifrs Department. 

) 

Neither police agency reports problems of radio coverage, radio channel congestion, 
or interference from co-channel users. The mountain top directional antenna pattern 
alleviates interfer~nce with a police agency to the north'of the town. 

5. GOALS, OBJECTIVES AND REQUIREMENTS 

Project goals were established during the original meetings between the police 
agencies and were speUedout in a joint resolution signed by both political bodies. The 
project goals, objectives and requirements are limited to the communicatic'ls aspects of 
the problem an$1 do not impose the more genera! problems of community law enforce
ment and crime prevention which were beyond the authority and responsibility of 
Lt. Fellow'~ assignment. These goals are: 

To provide communications capabilities needed' fO!' rhe close operational 
coordination between the agencies 

To reduce delay time and extend the capabilities of the li.;l,W enforcement 
communications process 

To implement these improvements in the most cost~effective manner. 

From these goals, a list of program objectives was developed and approved. A 
two-year period was established as the time within which to accomplish the necessary 
objectives. The objectives are: 

To improve citizen access to police and thereby reduce delay time to citizen 
complaint calls 

To develop a region-wide tactical telecommuni~ations network 

.' .To develop a consolidated shared facilityfot: the use of both police agencies. 
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The program requirements needed to attain the objectives inclUge: , . 

Implementation of an emergency telephone system for Old City Police 
Department with the probability of a busy signal of 0.01 or less 

Provisi011 of a police telephone number for citizen emergency access to the Old 
City Police Department 

Provision i of tacticai radio communications system with mobile-ta-mobile and 
portabie-ta-portable cai>ability between the units of both police agencies 

Provision of interagency point-ta-point radio coordination capability 

Ensurance of channel capacity needed to meet functional needs (dispatch, 
'tactical, and coordination) and ensure ready access to the radio channel within 
10 seconds by any unit of either agency. ' 

6. SYSTEM CONSIDERATIONS 

The system considerations that must be satisfied by the plan include three general 
areas responsive to the goals of the program. The following paragraphs identify these' 
Gonsidcrations by major area: 

(1) Citizen Access 

Citizen access to the Town Police is adequate. However, the citizen access 
telephone system for the City Police does not satisfy the needs of the community 
and must be improved. The improvements must: 

Reduce the probability of a ·busy signal for complaint calls to the Police 
Department 

Reduce the time required to reach the Police that currently results from 
routing the call through the City Hall switchboard. 

(2) Regional Interagency 'Telecommunications 

. The .system should provide routine telecommunications capability' between the 
;/'. >. 

follow;,ng agencies and units: 
II 

". 
,> 
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City Police and Town Police. - both .base and mobile 

. , 
City and Town Police and the County Sheriff 

City and Town Police and County Mutual-Aid Network 

City and Town Police and State Highway Patrol 

City and Town Base Station and any City or Town mobile unit 

Mobile-to-mobile - either City or Town or both. 

(3) Shared Facilities and Resources 

Mutual use of the law enforcement resources should be planned to provide 
both police agencies with greater effectiveness ,at lower cost by: 

.. 

Access by mobiles of either agency to the data bank terminals at Old City 
Police Department 

Use .and control of alUransmitters by either agency 

Control of full system operation from consoles at either agency 

Operation of all mobiles and portables of either agency on the frequency 
assigned to the other agency 

System operation in a degraded mode during periods of emergencies or 
disasters. 

An important constraint that Lt. Fellow encountered during initllU irtterviews 
with Good Town officials limits the sharing of police dispatch facilities. Specifically, 
Lt. Fellow was infonned that the Town Council of Good Town was unlikely to 
approve participation in a· public-safety communications plan that would result in 
the full-time dispatch of its police units bya party other than its own police 
department. However, to illustrate the potential savings that could result from 
centralized dispatch facilities, Lt. Fellow decided to ignore this jurisdictional 
constraint in the development of alternative concepts. 
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7. DEVELOPING J\tTERNATIVE CONCEPTS 

In developing alternative concepts Lt. Fellow recognized the following organization 
of the problem: 

Citizen Access - The development of alternatives relativ~,Jo the telephone 
system design to improve citizen access to the police departments 

Operationld Comm;.tnications - The development of alternatives relative to the 
improvement of agency com~unications capabilities 

Interagency Coordination - The development of alternatives relative to the 
implementation of communications futerfaces between the agencies. 

(I ) Citizen Access 

Four alternative concepts for improving citizen access to the City and Town 
police were considered. These are: 

911 Emergency System - The implementation of a 911 emergency 
telephone system that would include both the City and Town emergency 
services 

Area Emergency Telephone Number - The implementation of a single; 
easily remembered, 7-diiit telephone number that would serve both the 
City and Town emergency services 

City Police Emergency Number - The installation of a police emergency 
number for the City Police Department 

lhzprove City HaH Service - Install more telephone lines and employ more 
t~lephone operators at City Hall to reduce the "busy signal" problem for 
ali murlicipal departments including the police. 

(2) Operatidnal Gbmmunications 

The existing Radio System for the Town and the City is shown in Figure A-I. 
The alternatives for the new radio system must include the aspects of both opera
tional communications and interagency coordination. The radio system alternative 
concepts are also bounded by the following conditions: 
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~-----------~--------------------' -------------

Xmii 12 (spare) 

Rcvr f2 

Frequency Legend: 

Mt I. Xmitf-Jf2 
RClir f2 

~-----I 

Xmitf , /f1 
Xmitf 1 (spare) 

Rcvr f1 

Rcvr f4 

11 = City Police· La Band f3 = Microwave Conll'ol Link 

f2 = Town Police· La B~nd 14 = Surveillance· Hi Band 

FIGURE A-I 

Existing Ramo System 

Propagation coverage for both City and Town police 01) their operational 
frequencies is adequate within their boundaries. 

Propagation on low-band has been demonstrated to be adequate 
countywide from the mountain transmitter location. 

Maximum use should be made of the existing radio equipment in both 
police agencies. 

A previously licensed but underused low-b~nd frequency is available for 
an additional tactical frequency. 

The FCC will not license additional base stations or mobiles on the State 
Highway Patrol's new high-band frequencies. 

Cross-band monitoring techniques with tone-coded squelch provIsIons 
have been demonstrated to be adequate in providing communications with 
the Sheriff and the Highway Patrol without direct use of their frequency 
channels. 
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Within these conditions, four , radio system alternative concepts as shown in 
Figure A-2 are considered. These are: 

1. Separate duplicate radio transmitter, receiver and control console systems 
for the City and the Town police agencies 

2. Interconnect the City and Town control consoles to make cooperative use 
of existing transmitter sites 

3. Consolidate all transmitters except the mountain top transmitter ata 
mutually accessible transmitter site and connect both control consoles to 
this site 

4. Implement a centralized public-safety dispatch center for both the City 
and the Town police. As noted above, this concept is evaluated to 
illustrate the potential savings that could be realized by both govern
mental units if this alternative were acceptable to Good Town officials. 

(3) Interagency Coordination 

Aspects of interagency coordination that are not related to the equipment 
configuration involve operating agreements that must be established at the manage
ment levels of the City Police Department and the Town Police Department. For 
Lt. Fellow's planning purposes, he was instructed by the two Chiefs to provide for 
the operation of the Town radio console only during the normal business day. The 
functions of that console are to be switched to the City Police console at all other 
times. The Chiefs will determine any additional operational procedure:l:.needed by 
the system. 

8. SELECTING THE CONCEPT 

In presenting alternate concepts for evaluation, Lt. Fellow considered all technically 
feasible solutions that met the previously established conditions of creating a method of 
interagency comtnunicationwith minimum change to the existing radio system. He was 
aware of certain prejudicial feelings that exist between ~he two political entities, but he 
looked to higher authority for rulings that involved factors other than operational and 
technical feasibility. 
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ALTERNATIVE NO.1 SEPARATE CONSOLES 

~ Mt. MI. ~ . Xmit't" Xmit'i', 

Xmit '4/'2 Xmit '4/'2 
Xmit '6/'4!tone) Xlilit '5/'4 (tone) 

'8 Rev' '2 Rev, '2 
'9 

Rev,· '4 Revr '4 

Revr • '6 (tone) Revr '6 (tone) 

~ Town City ~ 
Xmit '3/'3 Xmit 1,1'3 

Xmit ',"2 Xmit '3/', 
Revrf, Revr " 

Revr '3 Revr '3 

RClIr'7 Revr '7 

AL TERNA TIVE NO. a . INTEGRATED SYSTEM 

Xmit 'if4 

Xmit '4/'2 (tone) 

Revr '2 

Revr '4 
Revr '6 (tene) 

Xmit ',113 
..... -r-.... Xmit f3/f , 

Revr', 

Revr '2 

Revr '3 

Revr " 

. i'REQUENCY LEGEND 

" .. City Police· Lo Band 

'2· Town Police· Lo Band 

Revr" 

Revr '2 

Revr '3 

Revr '7 

'3· Local Tectical Freq.· Lo Band 

'4" Mutual Aid • Lo Band 

ALTERNATIVE NO 2 INTERCONNECTED C«;'NSOLES 

Rev, '2 

Revr '4 '. 

Revr '6 (tone) 

Revr " 

Revr '2 

Revr '3 

Rev, '7 

Wire Line 
4 miles 

City 

Xmit "/'3 

Xmit '3/', 
Rcvr " 

Revr '2 

Revr '3 

Revr '7 

ALTERNATIVE NO.4· CENTRALIZED DISPATCH 

Xmit'il-4 

r--I Mt. 
~'-----' 

'I 

Town 

Xmit '4/1 2 (tone) 
Rcvr '2 
Revr '4 
Revr '6 (tone) 

Xmitf,l'3 

Xmit '3", 
Revr " 
Revrf2 

. Rcilr '3 

Revr '7 

--' -. 
I 
I 
I 

City 

iTone)- Tone controll,d Iquelch encode ~J decode 

'6" Countv Sherif'· Lo Band 

'a" Surveillance· Hi Band 

'7" Portable Transmit Only. Lo Band 

'8" Microwave Link No. , 

. '9" Microwave Link No.2 

FIGUREA-2 
Radio System Alternatives 
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(l) Citizen Access 

The 9i 1 emergency telephone system concept Yi1\~s discussed with representa
tives of the telephone company. Lt. Fellow wasjui~~rmed that the necessary 
telephone switching equipment could not be i'1lplemented in the region within the \~ 
next five years. The 911 concept was therefore rejected as an alternate solution. 

The concept of a single areawide 7-digit telephone number for all Town and 
City emergency services offered no advantages to the Town Police Department 
which was well satisfied with its own telephone system. The Town Council informed 
Lt. Fellow that it would not approve a plan that included the loss of its long
-established police eme,rgency telephone number. 

The program requirement for a busy signal probability of 0.0 I when calling the 
police dUring the peak traffic hour and the 0.01 probability of not having a ring 
answered within 30 seconds during the peak traffic hour was confirmed by the 
telephone company technical staff as a reasonable requi~ement for a system 
receiving 144 calls a day on the average with a peak of 12 calls at the butliest. hour. 
The City Hall switchboard has demonstrated a significantly lower probability than 
this for the present City Hall telephone system. To provide enough additional 
telephone lines and enough additional operator positions to the City Hall system to 
meet the emergency telephone requirements of the Police Department during the 
peak daytime traffic load for all municipul departments in the City Hall would result 
in a substantially higher recurring telephone charge. This could not be justified by 
the needs of the other municipal departments. The Mayor, upon advice of the City 
Auditor, informed Lt. Fellow that it was not feasible to add the needed capacity to 
the City Hall telephone systems and that the Police Department should proceed at 
once to determine the needs of its oWn emergency telephone system. The .J>olice 
Department administrative telephones will rem,un as part of the existing City Hall 
system. 

Applying queueing analysis techniques to the peak hour emergency police calls 
for the Town Police and the City Police confimled that one complaint operator! 
dispatcher is adequate for the Town Police and no telephone system charrge is 
required. The queueing 'analysis was performed for the City Police Department using 
the average of 12 emergency calls during the peak traffic hour and ~ average 
emergency call length of 90 seconds as °determined from the telephone data logs. 
The options within the needs pf tne system requirements and the corresponding 
probabilities calculated from a queueing analysis are shown in Table A-6. 

The table shows that for a probability of 0.0 I or less that the call will result in 
a "busy" signal, three telephone lines will be required. For a.probability of 0.01 or 
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less that the ring will be answered within 30 seconds (about 5 rings), three operator 
po~tions will be needed. The three lines can be answered by the police at the 
telephone switchboard, at the Desk Sergeant's position, and at the radio dispatch' 
console with minimum change in the department's operating procedure. This 
concept meets the needs for prompt citizen access to the pelice department and 

, results in a minimum change in the departme.nt's operating procedures. It is there
fore selected for implementation. 

Table A-6 
Emergency Telephone System Options 

Old City Pelice Department 

Busy-Signal 30-Sec Wait 
Option Probability Option Probability 

Two Unes .035 One Operator .24 

Three Lines .0025 Two Operators .02 

Three Operators .0015 

(2) Operational Communications 

A review of the operational aspects of the alternative concepts by outside 
age~cies and by both Town and City officials will assure that the concepts shown in 
Figure A-2 will meet the following criteria: 

Technical feasibility 
CompatibHity with existing system 
Acceptability by the users 
Achievement of goals and objectives 
Legality. 

Included in this review were the following outside agencies: 

State Planning Agency 
State Director of Telecommunications 
State's Attorney General's Office 
State HighWay Patrol Communications. Division 
APCO Frequency Coordinator. 
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The goals and requirements developed for the project were clearly expressed, and all 
four alternative concepts will attain these goals and objectives. It was not necessary for 
Lt. Fellow to consider a less than fully capable concept. It should be noted, however, that 
Alternate Number 2, Interconnected Consoles, provides back-up control consoles giving 
either agency access to a degraded system that may result from a natural disaster disabling 
the mountain top transmitter or one of the "untrol consoles. This redundant back-up 
system is not so clearly evident in Alternate Number 4, Centralized Dispatch. Since the 
cost difference between the competing systems are of extreme importance to the 
evaluators and elected officials, each of the competing concepts was analyzed in terms of 
implementation costs and recurring operation costs. The summation of the investment 
costs for each alternative concept is shown in Table A-7 and the summation of the annual 
recurring costs for each alternative concept is shown in Table A-S. 

In deciding the quality of equipment to be purchased and, therefore, the price per 
unit used to develop Table A-7, Lt. Fellow computed the prese.nt value of the expected 
costs that would be incurred over the expected lives of the competing equipments. The 
present value of the costs is the amount which, if placed in an investment with a yield 
equal to the discount rate at the beginning of L'1e initial year, would produce the funds 
that are needed to cover all costs that will be incurred from the time its equipment is 
acquired until it is no longer useful. Lt. Fellow plans to recommend the' quality of 
I~quipment that will result in the lowest costs to Old City and New Town over the life of 
each type of equipment. 

The data needed for this analysis includes both the initial equipment cost as well as 
the annual maintenance and repair costs over the equipment's expected life. Lt. Fellow 
acquired price quotes and estimates of the expected period of use.ful service from vendor 
representatives and from existing users of th~ equipment being considered. The initial 
costs were reduced to the amount that would be born by Old City and NewTown using 
preliminary cost sharing ratios and entered as shown in Tables A-9 and A-to opposite 
year zero. Annual maintenance costs for the different qualities of equipment are 
estimated from State Highway Patrol records and entered for each year in the useful life 
of the equipment. The3~ years, as shown in Tables A-9 and A-10, begin with the first year 
of system operation (year 1) and end with the last year that the equipment is assumed to 
provide useful service. Note that the same number of years are used in the evaluation of 
each type of equipment; that is, 7 years is used for all mobile radio lines,S years for all 
portable radio lines, and 13 years for all radio base station equipment lines. 

After obtaining the cost data, Lt. Fellow multiplies the costs for each year by the 
appropriate discount factor to obtain the present value of that year's costs. These annual 
present vaiue costs are then summed to obtain the total present value of the costs for the 
particular equipment line. A discount rate of 9 percent was selected for all calculations. 
This rate corresponds with the prevailing bond rate for the city. (See Table 11.) 
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The present value analysis of available cost data indicates to Lt. Fellow that 
difference in investment costs between the top line equipment and the mediwn line 
equipment, after adjustment for cost maring, was eroded by differences in recurring cost 
values over the life span of the equipment. For example, the present value analysis shows 
a present value cost advantage of $502 for top line radio base station unit costs relative to 
medium line equipment. This result, summarized from Table A-lO is as follows: 

UrutCosts 

Rldio Due ReCUJring Totll 
Station Equipment Initbl* Per Year P!esel It Value 

, Topiine $1,767 $528 $5,941 

Medium line 1,250 657 6,\~3 

+517 ·129 ··501 

.lnitial costs of $5,300 and $3,750 for top and medium lines, respectively, 
have been reduced to $767 and $1,250 to account for expected costsharlng. 

In other words, the present value analysis shows that the additional $517 in the local 
share of initial costs that will be incurred immediat.ely for the top line are offset by 
annual savings in recurring costs that will be incurred in future years of the system's 
useful life, when these future savings are weighted by the tii'pe value of money. Based on 
these savings, Lt. Fellow elected to base his cost estimates l'Jpon the top line equipment 
costs. 

After selecting the equipment for each design concept, Lt. Fellow prepared a cost 
benefit analysis depicting the cost of ownership of each competing system concept' for 
both the Town and the City as compared to the cost of operating the existing system. 
Lt. Fellow required the assistance of both Police Chiefs and the fmancial staffs of both 
the Town and the City in order to establish the costs of operating the present system and 
to establish a prelimi.Jlary agreement regarding the sharing of costs for the coordinated 
mutual-access communications systems being proposed. The decision was made to show 
these costs as a variance froJ1:fth.e costs of the present system so that cost benefits would 
be defmed cle~ly. 
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Table 7 

Summation of Investment Cost Factors 

A1tema~: Alternate Alternate 
No.1 No. '2 No.3 

Separate Interconnected Integrated 
Cost,Factor Consoles Consoles System 

New Base Transmitters S 26,500 S 5,300 $ 5,300 

New Base Receivers 3,376 2,954 2,954 

NewCohSole 42,740 42,740 42,740 

New MobUe Radios 48~ 48,000 48,000 
, 

New P()rtable Radius 11,'i40 11,640 11,640 

New BuUding 43,000 -- -
Remodel Old BuJld!ilg - - ' 27,200 

New Antenna Tower 1,140 - -

New Microwave Unk 9,700 - -
Telephone Installation 950 1,430 1,910 

.-

Emergency Generator 1,100 - 1,100 

Moving and Rigging 6,200 1.100 3.050 
., 

Total $194,346 $113.164 5143,894 

") 
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Alternate 
No.4 

CentraUzed 
Dispatch 

$ 5,300 

1,266 

20,500 

48,000 

11,640 

-
33','110 

-
-

1,200 

1,100 

4.150 

$126.866 
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Tabl~ 8 
Sununation of Annual Recurring Cost Factors 

" 

Alternate Alternate AIMnate Alternate 
No.1 No.2 No.3, No.4 

,,:-

Present Separate Interconnected Integrated Centralized 
Cost Factor System Consoles Consoles System~ Dispatch 

Maintenance $ 6,022 $ 8,079 $ 6,022 $ 6~O22 $ 5,562 

lease Cost 6,895 9,144 " 9,936 .. 14,568 10,380 

Ltibor 103,250 103,250 70,400 70,400 ·51,000 

Training 2,249 2,923 2,249 2,249 ,,870 

Supplies 1,350 1,470 1,350 1,350 1,250 

Contract Service 1,200 1,950 '1,200 11200 2,020 
.,,"-

, 
Total $120,966 $126,816 $91,157 $95,789 $72,082 

, *The Chart of Accounts for the municipal governments of Old City and Good Town h£)s no accounting provisions for 
the depreciation of capital goods such as radio equipment. For this reason, the amortization of the purchase price over 
the Ufe of the equipment was not used in estimating the annual recurring cost of each alternative. 

.J/ 

Ollly recuning' operating costs were included in the' cost benefit analysis by 
decision of the fmancial staff. This was based on the minimal fmancial, importance 
of investment costs to the Town and the City after receipt of anticipated grant 

, funds. With tb~ as~utnption thatprelimulary cost sharing ratios w01JI~ be approved 
for each competing system concept, Table A-12 shows the summation of the 
recuning cost variance from: the present operating costs of $120,966 for the existing 
radio system in both the Town and the City. For example, Table 12 shows that 

, , 

Alternate Number 2 will cost $29,809 a year less to op';'cate, than the existing 
syStem, and of this the T01f':'l;', will pay $18,763 a year. less than it now pays and the 
City will pay $11,046 a year less than it now pays. 

'" 

o 
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'Years 

0 
1 
2 
3 
4 
5 
6 
7 

Years 

0 
1 
2 
3 
4 
5 

Table A-9 
Preliminary Present Value Analysis 
Mobile Radios and Portable Radios 

Mobile - Top Line Mobile - Medium Line 

Cost Discount Present Cost Discount Present 
Factor':' Value Fact(;Jr* -', Value 

~:: ;!: *,* $500 1.0000 $ 500.00 $450 1.0000 $ 450.00 
110 .9259 101. 85 132 .9259 122.22 
110 . 85'i3 94.30 132 .8573 113.16 
110 .7938 87.31 132 .7938 104.78 
110 .7350 80.85 132 .7350 97.02 
110 .6806 74.87 132 .6806 89.84 
110 .6302 69.32 132 .6302 83.19 
110 .5835 64.19 132 .5835 77.02 

Total Present Value $1072.69 Total Present Value $1137.23 

, 
Portables - Top Line Portables - Medium Line 

-
Cost Discount Present Cost Discount Present 

Factor':' Value Factor* Value 

$323. 33':"~* 1. 0000. $323.33 $283.33*** 1.0000 ,$ 283.33 
35.00 .9259 32.41 49.00 .9259 45.37 
35.00 .8573 30.01 49.00 .8573 42.01 
35.00 .7938 27.78 49.00 .7938 38.90 
35.00 .7350 25.73 49.00 .7350 36.02 
35.00 .6806 23.82 49.00 .6806 33.35 

Tqtal Present Value , $463.08 Total Present Value $478.98 

* See Table 11 for 8%. 

** Mobile radio top line initial costs of $1500 per Ul!:a and medi,um line costs of $1350 per unit 
have been reduced to $500 and $450 per unit. respectively. to account for expected cost sharing. 

,:,,~,:, Portable radio top line initial costs of $970 per unit and medium line cost,,; of $850 per unit 
have been reduced to' $323.33 and $283.33. respectively. to account for cost sharing. 



, Table A-to 
Preliniliiary Present Value Anaiysis 

Radio Base Stations 

Base Station -. Top Line Base Station - Medium Line 

Years Cost Discount Present Cost, Discount 
Factor* Value Pactor* 

** 0 $1.767 1.0000 $1.767,00 $1.250 
~~* 

1.0000 

1 528 .9259 488.88 657 .9259 

2 
, 

528 .8573 452.65 657 .8573 , 
3 528 .7938 419.13 657 .7938 , 

4 528 .7350 388.08 657 .7350 

5 528 .6806 359.36 657 .6806 

6 528 .6302 332.75 65'1 .6302 

7 528 .5835 308.09 657 .5835 

8 528 .5403 285.78 657 .5403 

9 528 .5002 264.11 657 .5002 

10 528 .4632 244.57 657 .4632 

11 528 .4289 226.46 657 .4289 

12 528 .3971 209.67 657 .3971 

13 528 .3677 194.15 657 .3677 

Total Present Value $5.940.68 Total ,Present Value 

* See Table 11 for 8"/0. 

** Initial costs of $5. 300 and $3.750 for rr.op and Medium Lines. respectively" 
have been reduced to $1.767 and $1, 25Qto account for expected cost sharing. 

,.i 

Present 
Value 

$1.250.00 
' ' 

608.32 

563. 25~, 

521. 53 

482.90 

447.15 

~~14. 04 

383.36 

354.98 

328.63 

304.32 

281. 79 

260.89 

241. 58 

$6.442.74 
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14 
15 

16 
17 
18 
19 
20 

21 
22 
~3 
24 
25 

30 
35 
40 
45 
51) 

55 
60 

H% 

0.9950 
0.9901 
0.9Ul 
0.9802 
0.975" 

0.9705 
0.9657 
0.9609 
0.9561 
0.9513 

0.9466 
0.9419 
0.9372 
0.9326 
0.9279 

0.9233 
0.9187 
0.9141 
0.9096 
0.9051 

0.9006 
0.8961 
0.8916 
0.8872 
0.8828 

0.8610 
0.8398 
0.8191 
0.7990 
0.7793 

0.7601 
0:74'" 

, 

" 

" 

I 1'% .... 
0 9901 
0 \1803 
0 9706 
0 9,~10 
0 9$',15 

0 9420 
0 932~' 
0 9235: 
0 9143, 
0 9053 '\ 

0 8963 
0 8874 
0 8787 
0 8700 . 
0 8613 

0 8528 
0 84"4 
0 8360 
0 8277 
0 8195 

8114 o. 
O. 
0.7 

8034 
954 

0 7876 
1798 O. 

O. 
0.7 

7419 
059 

0 6717 
O. 
O. 

6391 
6080 

51~5 O. 
O. 5'04 

,I 

2% 

0.9804 
0.9612 
0.9423 

'0.9238. 
0.~057 

0.8880 
0.8706 
0.8535 
0.8368 
0.8203 

0.8043 
\, 
110.7805 

0.1730 
'0.7579 . 
0,7430 

0.;'284 
0.1'142 
0.70'r.2 
0:6864 
0.6730 

0.6598 
0.6468 
n.6342 
0.6217 
0.6095 

0.3521 
0.5000 
0.4529 
0.4102 
0.3715 

I 
0.33GS 
0.3048 

I 

Table A-II 
Pre,sent Value Discount Factors 
~ntValueofaSm~eSwm 

'RESENT VAlUE OF 1 

3% .. % 5% 6% 

0;9709 ' 0.9615 0.952" 0.9434 
0.9426 0.9246 0.9070 0.8900 
0.9151 0.889(; 0.8638 0.8396 ' 
0.8885 0.8548 0.8227 0.7921 I 
0.8626 0.8219 0.7835 0.7473 ' 

0.8375 IP.7903 0.7462 i" 0,7050'" 
0:8131 0.7599 0.7107 0.0651 I 
0.7894 '0.7307 0.6768 0.627.4 
0.7664 0.7026 0.6446 0.5919 
0.7441 0.6756 0.6139 0.5584 

0.722 .. 0.6496 0.5847 0.5268 
0.7014 0.6246 0.5568 0.4970 
0.6810 0.6006 0,5303 0.4688 
0.6611 0.5775 0.5051 0.4423 
0.6,4.9 0.5553 0.4810 0.4173 

0.6232 0.5339 004581 0.3936 
0.6050 0.5134 0.4363 0.3714 
0.5874 0.4936 0.4155 0.350l 
0.5703 0.4746 0.3957 0.3305 
0.5537 0.4564 0.3769 0.3118 

0.5375 0.4388 0.3589 0.2942 
0.5219 0.4220 0.3418 0.2775 
0.5067 0.4057 0.3256 0.2618 
0.4919 0.3901 0.3101 0.2470 
0.4776 0.3751 0.2953 0.2330 

0.4120 0.3083 0.2314 0.1741 
0.3554 0.2534 0.1813 0.1301 
0.3066 0.2083 0.1420 ;·0.0972 
0.26H 0.1112 0.1113 0.0721 
0.2281 0.1407 0.0872 0.0543 

0.1968 0.1157 0.0683 0.0406 
0.1697 0.0951 0.0535 0.03_03 

A-2.5 

8% 10% 12% 16% 

0.9259 0.9091 0.8929 0.862 
0.8573 0.8264 0.7972 0.743 
0.7938 0.7513 0.7118 0.641 
0.7350 0.6830 0.6355 0.552 
0.6806 0.6209 0.567" 0.476 

0.6302 0.5645 '0.5066 0.410 
0.5835 0.5132 0.4523 0.354 
0.5403 0.4665 0.4039 0.305 
0.5002 0.4241 0.3606 0.263 
0.4632 0.3855 0.3220 0.227 

0.4289 0.3505 0:2875 0.195 
0.3971 0.l186 0.2567, 0.168 
0.3677 0.2897 0.2292 0.1~5 
0.3405' 0.2633 0.2046 0.125 
0.3152 0.2394 0.1827 0.108 

0.2919 0.2176 0.1631 . 0.093 
0.2703 0.1978 ; 0.1456 '0.080 
0.2502 0.1799 0.1300 0.069 
0.2317 0.1635 0.1161 0.060 
0.2145 0.1486 0.1037 0.051 

0.1987 0.1351 0.0926 0.044. 
0.1839 0.1228 0.0826 0.038 
0.1703 0.1117 0.0738 0.033 
0.1577 0.1015 0.0659 0.028 
0.1460 0.0923 0.058~ . 0.02 .. 

0.0994' 0.0573 0.03U 0.012 
0.0676 0.0356 0.0189 0.007 
0.0460 0.0221 0.0107 0.003 
0.0313 0.0131 0.0061 0.001 
0.0213 0.0085 0.0035 0.001 

0.0145 0.0053 0.0020 0.0003 
0.0099 0.0033 0.0011 a.(lOOI 
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Cost Factor 

Maintenance 

Lease Cost 

Labor 

Training 

Supplies . 
Contract Svc 

Sub Total 
Variance 

1--'-
Total Variance 

Table A-12 
SUn'Jmation of Recuning Cost Variance 
from Present System Recurring Costs 

. '. . 
Alternate No. 1 Alternate No.2 Alternate No. 3 

Separate Consoles Interconnected Integrated 
Consoles System , 

City Town City Town City Town 

$+3,855 $+205 $ -94 $ ... 94 $ -94 $ +94 

$+1,030 0 $ -754. $ +1,546 $+1,562 $ +3,862 

0 0 $-10,198 $-20,403 $-10,198 $-20,403 

0 0 0 o. 0 0 

0 0 0 0 0 0 
-

$ +375 $+375 0 0 0 .' 0 

$+5,260 $+580 $-11,046 $-18,763 $-8,730 $-16,447 

$+5,840 $-29,809 $-25,177 

Jf 

Alternate No.4 
Centralized 

Dispatch 

City Town 

$ -400 $ -60 

$ +2,323 $ +1,167 

$-25,500 $-25,500 

$ -814 $ -820 
.. ' 

~-- -::'11 I .• --, ",50, ~: 
T . ..,-

$ +550 $ +270 
, 

: 

$-23,891" $-24,993 

$-48,884 

Note: lit this chart a miJlus sign H indicates a cost less .than the cost of ·9perating the existing system and a plus sign (+) indicates a costgreater than the cost of operating 
the eXisting system. '.i. ' 
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The analysis of annual cost variance shown in Table A-12 clearly indicates that 
the most cost-effective system concept is Alternate Number 4, the Centralized 
Dispatch Center. However, this concept was not acceptable to the Mayor of Good 
Town and the Town Council, because, as noted above, it entails the dispatch of its 
p~lice units by persons other than its own police department. Therefore, it was 
dr-cided that the' project would proceed based upon Alternate Number 2, the Inter
connected ConSOles. This concept is clearly the most cost-effective, acceptable 
system concept. !; 

9. PROGRAM FUNDING 

The cost evaluation procedure has resulted in a reasonably accurate cost estimate 
needed for system implementation. These early indications of cost levels enable the 
schedule of funding to be developed and the source of the funds determined. Grant funds 
must be obtained for the investment costs for the Interconnected Consoles as shown in 
Table A-7 and to these funds must be added planning costs and the costs of a systems 
consultant c;ontractor. The annual operating funds for the system as shown in Table A-8 
will be budgeted for by the Town and the City for each year following the year of 
implemen ta tion. 

(l) Grant Funds 

Preapplications are prepared and submitted to the State Planning Agency for 
Federal grant funds according to the provisions of the State Comprehensive Law 
Enforcement Plan. In securing the approval of these preapplication forms, a tenta
tive commitment must be developed by both the town government and the city 
government pledging their share of the system procurement and implementation 
costs. They must also declare their commitment to the annual operating costs. 

(2) Municipal Funds 

Both police department budgets are explored for the level of operating funds 
needed for the new system. The cost variance analysis shown in Table A-9 gives 
assurance that the budgets of both departments are adequate to support the opera
tion and maintenance of the new, system. An agreement must be developed and 
formalized showing the sharing of funds for both the implementation and operation 
of the system. 

The level of Federal and state grant funds needed for system implementation is 
estimated and the matching funds calculated. Supported by the analysis of operating 
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economies disclosed by the cost benefit analysis, budget requests tor these'matching 
funds were prepared and supmitted to the Town Council and the City Council. 

\\ 

10. PROGRAM IMPLEMENTATION PLAN 

A program impleiilentation planning doc~ent was prepared by Lt. Fellow. This 
document will serve as a guide to all involved and affected agencies and persons regarding 
the following: 

The reasons for the program 
The goals and requirements 
The system concept that was developed 
The sources of funding 
The method of implementation 
The intplementation schedule 
The persons responsible for the implementation 
The method and respOJ!:!bility of procurement 
The system acceptance criteria 
The postimplementation evaluation plan. 

The addendum to Appendix A is a copy of this planning document. Upon distribu
tion, this planning document is the key instrument for the delegation of responsibility 
and authority from Lt. Fellow to the individuals participating in the project over its 
~xpected two-year span. 
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ADDENDUM TO AP~ENDIX A 

HYPOTHETICAL PLANNING DOCUMENT 

This addendum is a copy of the planning d9,cument that 'was prepared by 
LJ, Fellow for distribution to age9~ies and persons affected: Cost figures 
used in this hypothetic~l case are'rdt example,Qnly and'should not be used 
in perfom'iing evaluations of existing or proposed telecommunications 
systems. , : 
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A LAW ENFORCEMENT TELECOMMUNICATIONS PLAN 
FOR OLD CITY AND UOOD TOWN 

1. INTR01A.JCTION 

The develppm~·1'\,t of radio communications for law enforcement agencies in the 
geographic area.' th~~ Includes Old City and Good' Town has, in the past, been con
centrated on the individual needs of each agen:cy~Recent developments in thecoordina
tion of law enforcement and crime prevention betwf,.en the agencies has demonstrated the 
need for dirdet interagency radio communication. The Police Department of Old City and 
the Police Department of Good'Town do not now have direct radio communications with 
each other and neithe,r department has din;,,!, radio communications with the Blank 
County Sheriffs Department, the Blank County ~;(utual Aid Radio Network or the State 
Highway Patrol. The principal purpose of this program is to provide the means for 
interagency comm~mications. In addition, the plan will' P,!ovide radio facilities to enable 
interagency c,tlordination of law enforcement field activities, provi()e the capability of 
mutual aid in times of emergencies or disasters, and improve citizen'accessm the police 
services of both communities. 

The authority for the planning activity described in this document was granted 
through a Resolution passed by the City Council of Old City on August 4, '1975, and by 
the Town Council of Good Town on August 7, 1975. Copies of this Resolution are 
available from the office of the City Clerk of Old City and from the Town Clerk of Good 
Tow,n. Attesting to this authority, the signatures of duly authorized officers ofOId City 
and Good Town are affixed to this document. 

This planl"'.ing document is intended to inform, guide and dired agencies and 
personnel affected either directly or indirectly by the implementation and operation of 
the improved law enforcement telecommunications system. This daclJrnent will be revised 

'\ 

and amended as the plan mat~res. The agencies participatingdiree,ily in this program are: 

The Old City Police Department> 
The Old City Department of Public Safe'ty 
The Good Towii Police Department 
The Good Town Commissioner of Public Safety. 
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Other law enforcement agencies that will interface directly with the planned' 
communications system are: 

.' I' I, 

Blank County Sheriffs Department 
Blank County Commission in Law Enft;>rcement 
State Highway Patrol. 

. The specific problems to be solved by this program are the following: 

The need for direct radio communications between all base and field units- of 
the City and Town police departments 

the need' for direct Iiadio communications between nte base units of the City 
or Town police departments and tb,e County Sheriff's Department, the County 
Mutual Aid Radio Network, and the State Highway Patrol 

Provide emergency or disaster communications for both police departments 
through the cooperative use of communications equipment and facilities of 
either agency 

Provide improved citizen emergency access to the Old City Police Department 
and reduce the time of response of the communication system to these 
emergency, requests. 

2. DATA BASE 

Maximum use will be made of the equipment, systen:l configuration, facilities and 
resources of the public saf~ty communications system as it is now configured in Old City 
and Good Town. Specifically, the data to be used in planning and implementing the new 
system are of three general types. These"are: 

Equipment Inventory 
Management Data 
Technical and Engineering Data. 

The inventory of radio equipment that is applicable to, the planned system is shown 
in Table 1 A. This inventory data has been corrected to the date of this planning 
document and will be used by the planners and the system designers to determine the 
additional equipment needs of the new system. 

.. 

A-30 )) 
,el; 

------- ------'----------

.c 

" i 

I 
I 

I 
I 

e,.'" c, 

'. . :~~~.~ 
'.~ll: . 
, "' .. ",,. ,C> 



Table lA 
Equipment Inventory Summation 

Item 

Base Station Transmitter (Dual Channel) 
Base Station Power 
Base Station LocaUon 

Base Station Central Loca.tion 
Distance-Control to Transmitter 

Control Links 

Logging Recorder 
Dispatching Console (Desk Top) 
Complaint Console 

Base Station Antenna Height (ASL) 
Base Station Antenna Pattern 
Base Station Antenna Gain 
Base!:Station Emergency Power 

"Emergency Power at Control Point 
MobUe Radios 'Total 

5 years old or less (4channei) 
5 to 10 years old (4 channel) 
over 10 years old (2 chilnnel) 

Portable Radios (all less than 5 years old) 
VHF Lo Band-Dual Channel 
VHF Hi Band-Dual Channel 

Battery Charges 

Old City 

2 (1 standby) 
120 w 
City Hall 

City Hall 
93 ft. 

Wire 

10 channels 
1 
Telephone 

switchbpard 
422 ft • . J 
Omnidirectional 
5 db 
50 Kva 

. Above 
41 
12 
15 
14 

25 
10 

Good Township 

2 (:~ standby) 
100 w 
No. I-Very High Mt. 
No.2-Municipal Bldg. 
Municipal Bldg. 
No. 1-12 miles 
No. 2-23 ft. 
No. 1-Microwa ve 
No.2-Wire 
None 
1 
Telephone 

switchboard 
1,840 ft. 
Cardioid (N IS) 
13 db front to back 
5 Kva (No.1) 
20 Kva (No.2) 
9 
9 

° ° 
3 

,.,0, 

Multiple Units 3 1 
Single Unit 4 1 

L-____________________________ ~~.~~----~,----------L---~.--------------~ 
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Information that is applicable to the estimate of potential use and traffic loads of 

the new ~stem as well as to the estimate of op~rating costs of the new system are 
contained in the management rues of the Old City Police Department and the' Good 
Town Police Department. This information has been acquirtd from these sources and the 
summation of this data is presented in Table 2A. 

All of the source data needed to generate the summations presented in Table IA and 
Table 2A has been accumulated and is available from I..t. Fellow of the Old City Police 
Department, Staff Services. 

Technical data related to the equipment in the existing system, the performance 
characteristics of each item of that equipment and performance measurements of the 
existing system will be needed by the system designers. This technical data related to the 
Old City Police Radio System has been accumulate<t by St.aff Services of the Old City 
Police Department and is available from that office. Similar data related to the Good 
Town Pollee Radio System is available (rom the Chief, Good Town. Police Department. 
The kinds of data available are: 

3. 

'. 

Specifications for prese,nt system hardware items 
Specifications for present system performance parameters 
Installation data for present hardware items 
Propagation test tesults-Radio coverage maps 
Propagation analysis data for in-service channels 
Logs of traffic loads by type for wire lines and radio 
Queueing analysis for.wireline 
Statistical projections of area population growth 
Statistical projections of area demographic trends 
Statistical projections of wireline traffic growth. 

J 

PROJECT GOALS. OBJECTIVES AND REQUIREMENTS 

The goals of the program are the following:· 

To provide communications capabilities needed for close operational coordina
tion between the police ~gencies 

~) . 

.. To· reduce ",the delay time between;<":omplaint and dispatchand.extend the 
capabilities of the law enforcement cQt.\munications process:'·. . 

To implement these ooprQvements in the most cos.t-effectivemanner . . ~ . -. , 
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Table 2A 
Management Data Summation 

Item Old City 
" , • 

Full-Time Sworn PersonneJ 93 
Part-Time Sworn Personnel 11 
Full-Ti:me Civilian Personnel 6 
Part-Time Civilian Personnel 3 
Patrol Vehicles 22 
Unmarked Vehicles 7 
Administrative Vehicles 3 
Motorcycles 3 
Other Vehicles 5 (motor scooters) 
Emergency Telephone LJn~s 0* 
Administrative Telephone Lines . 5 
Police Dispatchers 4 
Police Complaint Operators 3 
Logged Police Emergency Calls -(Average) 144 per day 
Logged F'ire/Rescue Calls (Average) 10 per day 
Estimated Police Administrative Calls 

Inbound Calls 290 per day 
Outgoing Calls 480 per day 

Equipment Maintenance Costs (Annual) 
Base Station Costs per Unit $361. 00 
Mcbile Costs per Unit $ 71. 50 
Portable Costs per Unit $ 40.39 
Microwave Link Costs 0 

Leal3e Costs 'for Equipment (Annual) $1200 
Telephone Line C~sts $3000 
Training Costs - Communications (Annual) $850 

. , 

* All telephones have City Hall number. 

Good Township 

12 
2 
2 
1 
5 
0 
2 
0 

2 (boats) 
3 

Above 
3 

Above 
19 calls per day 
9 calls Per week 

25 per day 
42 per day 

$292.50 
$ 29.0~ 
$ 44.07 --

$187.10 
0 

$1800 
0 



From these goals, and in support of these goals, the following prQgram objectives 
have been determined: ' 

To improve citizen access to police and thereby reduce \delay time to citizen 
complaint calls 

To develop a region-wide tactical communications network 

To develop a consolidated shared facility for the use of both police ,lgencies. 

The program requirements needed to attain the objectives above include, but are not 
limited to, the following: 

To implement an emergency telephone system for the Old City Police Depart
ment with the probability of a busy signal of 0.0 I or less 

To provide a police-only telephone number for emergency citizen access to the 
Old City Police Department 

To provide a tactical radio communications system with mobile-to-mobile and 
portable-to-portable capability between the units of both police agencies 

To provide interagency point-to-point radio coordination capability 

To ensure the channel capacity needed to meet functional needs (dispatch, 
tactical and coordination) and to ensure ready access to the radio channel by 
ar.;y unit of either agency. 

4. THE SYSTEM CONCEPT 

The system concf,iA that has been agreed to and approved by the Old City Police 
Department, the Good Town Police Department, the City Council of Old City and the 
Town Council of Good Town has three principal subsystems. These are as follows: 

. The citizen access system 
The radio system 
The interagency coordination system. 
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(1 ) Citizen Access Subsystem 

The citizen access to both City and Town police agencies is by telephone. No 
change is contemplated in the Town telephone system, 

The access to the City Police Department is through' the City telephone 
switchboard where, only one telephone number serves all City agencies including the 
police. A separate police-only telephone number will be installed for emergency 
calls. Three telephone lines to three operator positions within ~he police department 
will oe irtstalled. These three positions irt the order of daytime answering priority 
will be: 

The desk sergeant position 
The radio dispatch position 
The'telephone switchboard 

The telephone number 555-1234 has been made available for this service and 
telephone company personnel will install the new system, The system i~ scheduled 
for operation by the first of November and will be prece~ded by an advertising 
program using all media components to acquaint the public with the new police 
emergency number in Old City. This advertising program will be conducted by the 
telephone company as part of their Public-Service Information program. 

(2) Radio Subsystem 

Approval has been given by the Town Council of Good Town and the qty 
Council of Old City to implement a system that consists of interconnecting dUilli
cate control consoles at the City and Town police dep~rtments giving each agency 
access to the combined radio facilities of both departments. A symbolic diagram of 
the concept is shown in Figure lA., 

<! 

A summation of the radio equipment needed to implement the system is shown 
in Table 3A. 

It will be necessary to modify the FCC radio ~Jation licenses for the mountain 
transmitter and the transmitters at City Hall. If the spare transmitter is retaiJ:led at 
Good Town Municipal Building, its license can remain unaltered until it expire;"or is 
renewed. 
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INTERCONNECTED CONSOLES 

FREQUENCY LEGEND 

City Police· Lo S.OO 
.' 

Rcvr f, 

Rcvr f?, 

Rcvr '3 

RCV7 f7 

T~ship Police· Lo Sand 

locIl Tocticil FreQ •• Lo Sind 

Mutull Aid· Lo Sind 

Xmit f4/f2 (tonel 

Rcvr f2 

~~r!4 
R~~r f5 Itonel 

City 

~.mit f,/fa 
Xl."it fa/f, 

RC\Ir f, 
R/.:vr f2 

Rcvr fa 

Rcvr f7 

(Ton,l- Toni controllocl squllch Incodl or dlcodl 

'5 - County Sheriff. Lo Sand 

f6 • Surveillance· Hi Band 

f7 - Portlble Trlnsmit Only· Lo Band 

f8 • Microwave Link No. 1 

FIGURE lA 
Interconnected Duplicate Control Consoles 

Maintenance for the system equipment will continue as a contract service by 
the equipment manufacturer's franchised representatives. The retirement of older 
vacuum tube equipment from the inventory and its replacement by newly man
ufactured solid state equipment will have a favorable effed!t upon maintenance 
costs. 
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Table 3A 
Equipmer' Source Summary 

Mountain Site 

Transmitter f2/ f 4 
Transmitter f4/ f2 
Receiver f2 
Receiver f4 
Receiver fS 
Microwave fa 

Town Location 

Dispatch Console 
Receiver fl 
Receiver f2 
Receiver f3 
Receiver f7 
Microwe. 'Ie fa 

Mobile Radios - 4 Channels 
Portable Radios - 2 Channels 

T-f /R-f - T/Rf 
7 2 3 

Existing Transmitter f2 
Existing Spare City Transmitter fl 
EXisting Receiver f2 
New Receiver 
New Receiver 
Existing Microwave - Add 3 

Channels 

~ew Custom Design 
New Receiver 
Existing Receiver 
New Receiver 
New Receiver 
Existing M.icrowa ve - Add 3 

Channels 
3 needed for new cars 

4 needed for new patrol 

NOTE: Spare transmitter f2 is over 2S years old and is retired from 
service as no longer needed as back-up to the mountain 
transIJlitter. 

City Location 

Dispatch Console 
Transmitter fl/f3 
Transmitter f3! f 
Receiver fl 1 

New Custom Design 
Existing Transmitter fl 
New Dual Channel Transmitter 
Existing Receiver 

N New Receiver 
New Receiver 

Receiver f2 
Receiver f3 
Receiver f 
Mobile Radios - 4 Ch~nnels 
PortabLe Radios - 2 Channels 

Existing Receiver 
2.9 needed for replacement 

Tf 7/ Rf 1 - T / Rf 3 8 needed for replacement 

NOTE: Surveillance frequency f is portable -to-portable only but 
there is an existing monPtor receiver at the City IO(o9.tion. 

Town and City 

Telephone interconnect for 
consoles 

Moving and Rigging 
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All of the equipments proposed for the new system are. standard catalog items 
of the major manufacturers. No training expenses are anticipated in addition to the 
regular training of field personnel in the operation and care of their radio 
equipment. The two dispatch consoles will be constructed to special design specifica
tions and dispatching personnel will require training in the proper operation of the 
consoles. Thi~ training will be conducted by the console supplier and its cost will be 
included in thl~ cost of the purchasing contract. 

(3) Interagency Coordination System 

The interagency coordination system dermes the operational use of the equip
ment system capabilities. It is planned that after the normal business day the radio 
console and the police emergency telephone lines for Good Town will be switched 
to the Old City radio dispatcher. All incoming calls and the dispatching of Good 
Town patrol units will be done by the Old City dispatcher. Good Town has agreed 
to compensate Old City for this service. 

All police vehicles for both Good Town and Old City have identical 
four-channel radios with the foliowing frequencies: 

fl = Channel I = City Police operational frequency 

f2 = Channel 2 = Town Police operational frequency 

f3 = Channel 3 = Local tactical frequency 

f4 = Channel 4 = , Coun ty mu tual aid frequency 

Any combination or separation of mobile field units of both the City or the 
Town for operational or tactical purposes can be established from either console 
position using any of four radio channels. 

The low-powered portable radios for both agencies have a separate talk-back 
frequency to prevent the higher-powered mobile transmitters from blocking out the 
portables on the operational frequencies. All field units, both portable and mobile, 
listen to the base station on the regular operational frequency and so are aware of 
other traffic on that channel. This dual-frequency channel on the portables is tuned 
to re'ceive f I for City portables and f2 for Town portables. All portables have the 
second channel tuned to transmit and receive on f3, the local tactical frequency. 



)Communication with the County Police Mutual Aid Network is simplex on f4 
for any mobile or the mountain-top base station. The base station will always 
control the mutual-aid situation and wi1lassign mobiles as the occasion demands. 

Communication with the County Sheriff at the County Seat is point-to-point 
from the mountain transmitter. The Sheriffs receiver is guarded with a tone
controlled squelch which is activated at the transmitter when it is desired to call the 
Sheriff by radio on f4, the Mutual Aid Channel. On return, the receiver that is tuned 
to the Sheriffs radio frequency f5 is also guarded by a selective, tone-controlled 
squelch so that only the Sheriff's call to the City or the Town will be monitored. 

Communication with the State Highway Patrol will be indirect. through the 
County Sheriff. The Sheriffs Department has established a cross band link with the 
State Highway Patrol. Through this link, the Sheriffs dispatcher will be able to relay 
traffic between the State Highway Patrol and the City or Town. However, the State 
Highway Patrol Substation does monitor the County Mutual Aid channel so that in 
the future an addition of a VHF high-band receiver on the Patrol frequency and 
located at the mountain top site will provide direct cross band communication. 

S. SYSTEM FUNDING 

Initial cost estimates for the implementation of the system total $1 B, 164. This cost 
does not include the cost for a consulting engineer to complete the engineeling design and 
for the costs of the planning service needed to procure the grant funds from Federal and 
state sources. The total of these services is not expected to exceed $27,000. 

Operating expenses for the new radio communication system are estimated to be 
$91,157 a year as compared with the total of $120,966 that was expended last year to 
operate the separate Town and City police radio systems. The saving of $29,809 is the 
total of $11,046 expected to be saved by the City and $18,763 expected to be saved by 
the Town. 

A detailed breakdown of each of these estimates is available in the program files at 
Old City Police Dt:partment Staff Services for the benefit of those persons with a need for 
more complete information. 
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Federal and state grant funds are anticipated as the source of engineering design and 
planning funds and also the procurement and installation funds. Application for a grant 
from LEAA through the SPA is being prepared. A pre application for this grant has been 
filed with the SPA to assure compliance with the State Comprehensive Law Enforcement 
Plan. The eql.'ipment contribution from both police agencies is expected to provide a 
"soft" match to the Federal grant funds and a ruling on this has been requested from the 
LEAA regional office. 

Annual operating costs for the new system will be derived from the annual operating 
budgets of the Old City Police Department and t~le Good Town Police Department. The 
estimates of operating costs indicate that annual cost savings of $11,046 for the City and 
$18,763 for the Town are probable. 

The total of $140,164 for engineering, procurement, installation and test is 
scheduled to be committed within nine months from the start of the program in order to 
complete the system and place it into operation within two years. The full amount of the 
grant will have to be made available within nine months of the grant award. 

6. IMPLEMENTATION PLAN 

The system implementation will be directed by the following organizations and 
personnel. The officials of both Old City and Good Town have concurred in the 
designated responsibilities of these individuals and have agreed to their participation in 
the capacities shown below: 

Program Director - Lt. Fellow, Old City P.O. 

Systems Design Engineers - Consulting Contractor 

Financial Control - Old (:ity Auditor 

System Procurement - Old City Purchasing Director 

Local Licenses and Pennits - Good Town Attorney 

FCC Licenses - Consulting Contractor and Good Town Attorney 

Facility Constnlction - Old City Engineer 

Power and Utilities - Old City Engineer 

A-40 



,System Inter/ace Liaison - Lt. Fellow, Old City P.O. Old City Engineer; 
Consulting Contractor 

Maintenance Subsystem - Annual Subcontract - Purchasing 

Personnel and Training - Good Town Personnel Director 

Source Selection Board - Lt. Fellow, Old City P.O. Consulting Contractor; Old i. 

City Purchasing Director; Good Town Purchasing Agency; Old City Attorney; 
Good Town Attorney 

System Test- Lt. Fellow, Old City P.O.; Consulting Contractor; Old City 
Engineer 

System Evaluation Board - Lt. Fellow, Old City P.O. Old City Public Safety 
Director; Good Town Public Safety Supervisor; Consulting Contractor 

Op~rational Procedures - Chief of Police Old City and Chief of Police, Good 
Town 

The program schedule is based upon a two-year time interval after the grant is 
approved. The Project Implementation Schedule is !:hown in Figure lAo All persons 
responsible for the activities listed above will prepare detailed implementation schedlJ.~e!l. 
of their areas of responsibility within 10 days of notification of grant award and submit 
these to the program director for approval. These task schedules will be based upon the 
project schedule of Figure 2A. 

The following activities will begin upon notification by the Program Director: 

Program Director - Review all task schedules; review and revise the Planning 
Document; review cost schedules and grant award funds; establish fmancial and 
performance control program 

Source Selection Board - Review unsolicited proposals from candidate systems 
consultants and select the consultant contractor 

Consulting Contrac tor - Review engineering data file; prepare wireline and 
radio control link characteristics; prepare system specification; prepare equip
ment specifications; confirm or modify traffic load and radio propagation 
analysis. 
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FIGURE2A 
Project Implementation Schedule 

-
TASK MONTHS 

TASK AND MILESTONES RESPONSIBILITY 
I I 3 I I 6 I I 9 I I 12 J 1 15 I I 18 I I 21 I I 24 

GRANT ,AWAR.D PROGRAM DIRECTOR ~ 

ENGiNEERING SPECIFICAT'IONS OONSULTING CONTAACTOR 

LICENSES AND PERMITS TOWN ATTORNEY ---.... .. 
ISSUE RFP PURCHASING DIRECTOR 

.... 

PROPOSALS DUE PURCHASING DIRECTOR .. 
CONTRACTORS SELECTED SOURCE SELECTION BOARD ~ -..:. 

MOBILES AND PORTABt.I:S DELIVERED PURCHASING DIRECTOR' .. 
BASE STATION EQUIPMENT DEliVERED PURCHASING DIRECTOR .. 
BASE STATION SITE MO()IFICATION CITY ENGINEER 

CONSOLES AND DISPATCH CENTERS COMPLETE SYSTEM EVALUATION BOARD .. 
TELEPHONE SYSTEM INSTALLED SYSTEM EVALUATION BOARD .... 

BASE STATION ACCEPTJ\NCE TESTS CITY ENGINEER --A .... 

SYSTEM INTEGRATION TESTS CITY ENGINEER --A .... 

SYSTEM EVALUATION TESTS SYSTEM EVALUATION BOARD ~. ~~ 
>.;.. ••• -. -~ " ,';1 ' 

.. DENOTES A'MILESTONE At.\ulsA'tASK COMPLETION POINT 



(l 

\:;' 
j,;,;':. 
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The pro~am director will review with the responsible task leader the progress and 
perfonnance of each task area on a monthly basis. Changes in the planning that result 
from these reviews will be distributed in the form of a written advisory from the program 
director. The Planning Document will be revised and reissued every three months. 

Financial control will be the responsibility of the Old City Auditor who will advise 
the program director at monthly intervals, or sooner if the need arises, as to financial 
perfonnance and project progress. All funds will be disbursed from the office of the 
Auditor and no other person is authorized to spend or to commit proJect funds without 
specific and written authorization from the Auditor. 

7. PROCUREMENT 

The radio system will be procured through competitive bidding with known and 
reputable system contractors from a bidder's list prepared by the State Department of 
Telecommunications. A. Request for Proposal (RFP) will be issued by the Old City 
Purchasing Department and will include: 

Specifications for all equipment perfonnance parameters 

Specifications for all system performance parameters 

Specifications for all system interface parameters 

Specific~tjons for system tests and acceptance tests 

Location for all system components 

Delineation of services to be provided by the system contractor such as installa
tion, training, etc. 

Contractor responsibility for system tests and acceptance tests. 

The authority for committing the Town and the City is vested in the Old City 
Purchasing Direc~Qr by a resolution passed by the City Council of Old City and the rown 
Council of ,Good Town on August 29, 1975. A copy of this resolution is on me with the 
City Clerk and the Town Clerk. 

The procurement task schedule prepared by the purchasing director and Submitted 
to the program director upon notification of grant award will include, but will not be 
limited to, the following milestone points: 
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Date for establishing the bidder's List 
Date of the RFP distribution 
Date of bidders preprocurement briefing 
Proposal due date and time 
Proposal review dates and times 
Contractor award notification date 
Contract signing date. 

All system tests and acceptance tests will be conducted according to specifications 
prepared by the System Design Engineer and made part of the RFP documentation. The 
tests will be evaluated by the previously named System Evaluation Board. The acceptance 
of the system and lJuthority for the conveyance of title to the system is vested in the 
person of the Old City Purchasing Director who will be guided by the findings and the 
report of the System Evaluation Board. 

8. POSTIMPLEMENTATION EVALUATION 

The initial report of the System Evaluation Board will be made a part of the final 
issue of this Planning Document which will be distribu!ed no later than 30 days after the 
date of system acceptance. The final issue of this Planning Document will be a permanent 
record of the prqgram from concept to acceptance of the system. 

Data logs of both telephone and radio traffic will be reported to the program 
director by both police agencies on a monthly basis. In addition, all maintenance and 
equipment down-time will be reported. One year from the date of system acceptance, the 
program director will issue a statistical report relative to the dt:gree the system has 
improved citizen access, interagency coordination and reduced (Dmmunications system 
operating expenses. 

9. APPROVALS 

In accordance with the resolution passed by the City Council of Old City and the 
Town Council of Good Town, it being duly recorded, we affix our seal and signatures: 

Mayor, Old City Mayor, Good Town 
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APPENDIXB 

SAMPLE PLANNING DOCUMENT TOPICAL OUTLINE 

The following outline contains the basic elements of a telecommunications system 
planning document. Different programs may require additions and deletions. The size and 
detail of this document are a matter of judgement. In general, the minimum document 
that will serve the purpose is recommended. The main purpose of the plan is to ensure 
understanding of the program among the participants and to describe the program to all 
other affected agencies. 

1. INTRODUCTION 

This section of the document will describe the reason for the plan and the general 
method of proceeding. 

The authority fer the plan will be stated and identified. 

The purpose of the document will be stated. 

The agencies included in the plan, or affected by the plan, will be identitied. 

The need for the program will be delineated as will the factors leading up to the 
need. 

The problem the program is to solve will be identified and dimensioned. 

2. DATA BASE NEEDS 

This section of the document will list the data used to reach the conclusions or 
decisions contained in the plan and other data which may be needed. 

The need for a data base by the planner and the user will be defined. 

The agency 0J' individuals responsible for developing the data base will be 
identified. 
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The elements that make up the files of this particular data base will be 
identified. 

The methods of collecting the data, filing the data and providing access to the 
data will be discussed. 

The sche~dule for developing the data base will be specified. 

3. PROJECT GOALS, OBJECTIVES AND REQUIREMENTS 

This section will specify the goals to be supported by the plan. It ':;iil define the 
specific telecommunications objectives to be accomplished and will define the specific 
performance requirements that must be attained. 

The specific goals of the program will be det1ned. 

The relations between the program goals and broader statewide or national 
goals will be identified. 

The program objectives to be met in attaining the program goals will l<_ 

defined. 

The program requirements to be met in the attainment of program objectives 
will be identified. 

Where applicable the concurrence with State Comprehensive Law Enforcement 
Plans and Stl'\te Telecommunications Plans will be discussed. 

4. THE SYSTEM CONCEPT 

This section of the document will define the system that was chosen to be 
implemented. 

The overall system concept will be discussed in terms of overall functional 
capabilities including operational, techn~cal, managerial and financial 
considerations. 

Interface needs, coordination considerations, human factor aspects and all 
other factors that bear on the final system should be explained. 

The sY"l~:em concept should be specific in terms of the number of radio 
frequencies required, licenses needed, the interfaces with other systems, the 
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definition of telephone or wire line subsystems, hardware capabilities required, 
software needs, maintenance philosophy, personnel requirements, training 
needs, disaster operations and operational procedures. 

Personnel and training needs will be discussed. 

System costs and cost savings will be evaluated. 

S. SYSTEM FUNDING 

This section of the planning document will define the sources of system funding and 
any restrictions or constraints that are placed upon that funding. It will identify 
implementation costs, planning costs, development costs, and operation costs. A schedule 
of funding requirements Will be included. 

6. IMPLEMENTATION PLAN 

This section of the document will define the methodology by which the program 
will be implemented and assign overall implementation management responsibility. 

All tasks required to accomplish the implementation program, i.e., procure
ment, contract management, test and acceptance, etc. will be identified and the 
responsible ageilcies designate!l. 

Responsibility for supervision of the implementation plan will be designated. 

The program schedules for the accomplishment of each major task will be 
presented. 

All implementation interface activities such as real estate acquisition, utilities 
preparation, etc., must be specified and the responsibilities identified. 

The plan for reporting and control of performance and cost will be described 
and the authority for supelVision of both will be established. 

The contents of the participation in and responsibility for the test, acceptance 
and evaluation program will be specified. 'i4< 
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7. PROCUREMENT 

This section of the document will establish the method of procurement, the procure-
ment plans and the procurement schedules. . 

The principal procurement policies and regulations applicable to the project 
should be cited. 

The agency responsible for preparing the procurement package, conducting 
source selection and providing contract supeniision will be designated. 

Participation in the source selection board should be identified and the criteria 
to be used for source selection should be described. 

The type of procurement decided upon should be specified. The type of 
specification to be used, and the person or agency responsible for the prepara
tion of these specifications should be identified. 

The schedule dates for preprocurement briefmgs, proposal due date, and 
contract awards will be part of the document. 

The contents of the procurement package in terms of contractor support or 
coordination, contractor responsibility for system interface, contractor 
responsibility for hardware, software and system performance will be 
designated. 

The criteria and dates for delivery, subsystem and system acceptance, the 
conveyance of title, and the agent responsible for acceptance will be specified. 

8. POSTIMPLEMENTA TION EVALUATION 

This section of the document will describe the evaluation program needed to assess 
the degree to which the program met its objectives. 

The responsibility fm: t!~veloping and conducting the evaluation program will 
be shown and the particiiJating personnel identified. 

The schedule for the program and the criteria by which the evaluation will be 
measured will be designated. 

The scope of the evaluation report and its distribution will be stated. 
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APPENDIXC 

CONSOLIDATED CHECKLIST 

The following pages are a consolidation of the individual checklists that follow each 
chapter of these guidelines. They are consolidated here as an aid to the planner who 
would use them as a quick reference during the planning process. 
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CHECKLIST 

II. THE PLANNING PROCESS 

I. Has the type of plan been decided'! 

Long-range plan 
Short-range plan 

2. Have all planning phases been completed'? 

Needs and problems are confirmed 

Objectives and requirements are established 

Planning assumptions are confirmed 

Alternative concepts arc identified and 
evaluated 

Best alternative concept has been chosen 

3. Have implementation plans been completed'? 

Project management needs defined 

. Engineering management needs defined 

Procurement agency 'procedures defined 

Legal considerations and needs defined 

4. Have post-implementation evaluation plans been 
completed? 

Evaluation parameters defined 

Data base update plan completed 
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CHECKLIST 

III. ESTABLISHING A DATA BASE 

I. Does the data base include all major files? 0 
Inventory files 

Management files 

Technical files 

2. Are the Inventory Files complete (see Table 3)'1 D 
3. Are the Management Files complete (see Table 4)'1 D 
4. Are the Technical Files complete (see Table S)'? 0 
S. Has a methodology been established for data base management 

D (see Section 2)? 

6. Have data collection methods been standardized (see Table 6)? 0 
7. Has the data base been complied for efficient retrieval (see Table 2)? D 
8. Has a program been established to update and validate the data base 

0 (see page 30)'1 

9. Have all existing data files been examined and all useful data extracted'! D 
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CHECKLIST 

IV. SETTING GOALS, OBJECTIVES AND REQUIREMENTS 

I. Have public safety goals been identified and reviewed'~ 

2. Have all resources been used to identify objectives? 

Do objectives support the goals?, 

Has the data base been analyzeu'? 

Have resource agenci.es been consulted (Table 8)? 

Have state and national standards been used? 

3. Have all resources been used to identify requirements'! 

Do requirements support objectives? 

Has the data base been used? 

Have resource agencies been consllited (Table 8)? 

4. Have requirements been used to identify tasks'? 

5. Have the goals, objectives and requirements been documentt:d and 
distributed for review'? 

D 
D 

D 

D 
D 

6. Has a program been implemented to review objectives and requirements D 
periodically? 
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CHECKLIST 

V. SYSTEM CONSIDERATIONS 

1. Have radio channel traffic loads been analyzed? 

Is channel congestion a factor'? 

Is a queueing analysis needed? 

2. Have telephone line traffic loads been analyzed'! 

Are there sufficient emergency lines? 

Are there sufficient administrative lines'! 

Is a queueing analysis needed? 

3. Have the data system needs been analyzed? 

Has the volume of digital traffic been established? 

Will facsimile be needed'! 

4. Have the system interfaces been analyzed? 

Have information system interfaces been considered? 

Have public safety interfaces been considered? 

Has the interface with Civil Defense been considered? 

Have regional, state, and interstate coordination been considered? 

Have the mandilachine interfaces been considered'! 
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CHECKLIST 

VI. DEVELOPING, EVALUATING AND SELECTING 
FROM ALTERNATIVE CONCEPTS 

I. Have all resources been used to develop alternative concepts? 

Have subsystem alternatives been developed? 

Have system users been consulted? 

Have similar systems been examined? 

Has the literature been searched? 

o 

2. Have the goals and objectives been used as an evaluation criteria for the alternatives?D 

3. Has operational compatibility been used as an evaluation criteria? D 
Compatible with agency operations? 

Compatible with interagency coordinati' ;1? 

4. Has technical feasibility been used as an evaluation criteria for alternative concepts?D 

Uses available components? 

Are needed telephone trunks available? 

Is the propagation model feasible? 

5. Has the cost of each alternative been an evaluation criteria? D 
Investment cost analysis complete? 

Operating cost analysis complete? 

Cost saving analysis complete? 

Cost-benefit analysis complete? 
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6. Have legal considerations been an evaluation criteria for each alternative? o 
Conformance with Federal regulations? 

Conformance with LEAA guidelines? 

Conformance with state law? 

Conformation with local ordinances? 

7. Has the concurrence with other plans been considered in , .. e evaluation 0 
of alternatives'! 

With state Comprehensive Law Enforcement Plan? 

With state telecommunica~ions plan? 

With state standards and goals? 

With national standards and goals? 

8. Has acceptability of the system been a criteria in evaluation? D 
Acceptable to the user agency? 

Acceptable to the community? 

Acceptable to local government? 
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CHECKLIST 

VII. PROGRAM FUNDING 

I. Have municipal funding needs been established and included in 
appropriate budget requests': ., 

2. Has application for State grant funds been made': 

3. Has application for Federal LEAA grand funds been made'! 

4. Have all other sources of Federal funding assistance been explored? 

Department of Defense 

Department of Labor 

Department of Health, Education and Welfare 

Department of Transportation 

5. Have municipal bonds been considered as a source of funding for 
the project'? 

o 
o 
o 
o 

o 
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1. 

2. 

3. 

4. 

5. 

':. 

CHECKLIST 

vm. SELECTING THE PROCUREMENT METHOD 

Has a system function specification been prepared for system 

D procurement'! 

Have the needs of the system been analyzed to determine if-a 
system performance specification is adequate for system 

0 procurernen t? 

Will system needs require the development of a detailed system 
specification for procurement? D 
Can the system be procured by specifying the make and model 

D number of the equipment? 

Is the system procurement specification compatible with the size 
and complexity of the system to be procured'! D 
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CHECKLIST 

IX. DEFINING THE ENVIRONMENT AND 
DEVELOPING FINAL SYSTEM DESIGN 

I. Has the environment been fully identified and documented'! 

System environment 

Operational environment 

2. Has the system configuration been documented'! 

All components and sUbsystems identified'! 

Location of all components and sUbsystems defined'! 

All communication links identified'! 

3. Have all new frequency and radio station license needs been 
identified and documented? 

4. Have radio license procedures been initiated'! 

Have available frequencies been located" 

Has the Freq uency Coordinator been notified'! 

Has a letter of intent been filed with the FCC'! 

Is a special temporary au thority needed to perfonn field tests 
prior to filing an application? 

Have the PS4-A forms been completed and filed'? 

Have FCC license forms been acquired'? 
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5, Have applications for all needed radio station licenses been filed 
with the FCC'! 

Has a Field Study Report been completed';' 

Has all coordination been documented'? 

APCO Frequency Coordinator 

Federal Aviation Administration 

U.S. Forestry Service 

Bureau of Land Management 

Occupational Safety and Health Administration 

Are Environmental Impact Statements filed'? 

Have FCC license application forms been submitted with 
supporting documents? 

Has FCC follow-up action been plannt:'d'? 

6, Have all system interface characteristics been identified and 
documented? 

7, Have all equipment characteristics and specifications been identi
fied a'ld documented (Table 15)'~ 

8, Have equipment and system maintenance needs been established? 

9, Have aU facility needs been identified and documented? 

Dispatch centers and base statio~s 

Maintenance shops 

Repeaters and microwave stations 

Real estate and buildings 

Vehicles 
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10. Have system software needs been identified and documented? 

Computer subsystem software 

Main tenance software 

Operating software 

Training software 

Installation software 

II. Have all personnel needs been established? 

Dispatchers and complaint operators 

Maintenance personnel 

Supporting and management staff 

12. Have all levels of training needs been identified and documented'? 

13. Have all levels of financial needs been identified and approved? 

Acquisition costs 

Implementation costs 

Operating costs 
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CHECKLIST 

X. PLANNING FOR IMPLEMENTATION 

I. Has a program director been assigned? 

2. Has a work breakdown structure been developed? 

Has the technical design function been identified? 

Has the program management function been identified? 

Has the purchasing functinn been ipentified? 

Are testing and evaluation functions identified? 

3. Has a program schedule been documented and approved? 

Is the project progress schedule complete? 

Is the project cost schedule complete? 

D 
o 

o 

4. Has the program management structure been established and documented? 0 
Have authority and responsibility been defined? 

Have reporting and control functions been established? 

s. Have project evaluation procedures been established, documented and implemented? D 
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CHECKLIST 

XI. DEVELOPING PROCUREMENT SPECifiCATIONS 

I. Are state level purchasing contracts available for the procurement of equipments? 0 
2. Do state or local agencies who traditionally buy telecommunications equipment 0 

have standard specifications available? 

State Division of Telecommunications? 

State Police or Highway Patrol? 

State Highway Department? 

Large municipal police agencies? 

3. Is a source of assistance available for the preparation of equipment procurement 0 
specifications? 

From other state agencies? 

From outside contractor? 

From vendors and suppliers? 

From planning agency staff? 

4. Have all elements been included in the specification document? D 
Is the introduction to the procurement needs complete? 

Are system and equipment performance parameters complete? 

Are specialized specifications for computer subsystems complete? 

Are facility needs specifications complete? 

Are system interface specifications complete? 

Are training specifications complete? 

Are documentation and manuals specific? 

Are test and acceptance specifications complete? 
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CHECKLIST 

XII. PROCURING THE SYSTEM 

1. Have all applicable Federal, state and local laws or regulations 
regarding the procurement of goods and services been considered? 

2. Has the method of initiating the procurement been established and 
documented? 

Invitation tor Bid 

Request for Proposal 

Sole-source procurement 

3. Has a complete procurement package been prepared and 
distributed to potential offerors? 

Has procurement been properly advertised? 

Are all standard clauses in the package (Table 18)? 

Are all standard items in the package (Table 19)? 

Has the purchasing authority been named? 

4. Is a preprocurement conference needed? 

5. Has adequate time been scheduled to allow offerors to prepare a 
fully responsive bid or proposal? 

6. Has the proposal and bid evaluation been conducted in a routine 
and well documented manner? 

Was preadvertised evaluation criteria followed? 

Were only responsive bids evalua'~ed? 
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7. Were the preaward procedures conducted according to procure
ment regulations and well documented? 

Were precontract award negotiations conducted? 

Were unsuccessful offerors properly notified? 

If there was no award, was the cancellation of the pro
curement initiated? 

8. Was the award made on a sole-source basis? 

Was grant agency approval obtained? 

Were all procurement regulations followed? 

Was the offeror's proposal evaluated and the evaluation 
documented? 

Was the offeror's price and performance negotiated and 
documented? 

9. Was the procurement contract prepared by a recognized legal 
procuring authority? 

Wh:at was the type of contract negotiated? 

Are all procurement guidelines reflected in the contract? 

Are the deliverables clearly defined? 

Is the schedule oJ performance well defined? 

Is 1the schedule of payments clearly defined? 

Is punitive clause clearly auditable? 
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CH ECt: LIST 

XIII. POSTIMPLEMENTATION EV ALVA TION 

!. Is there a formally documented postimplementation procedure and plan? D 
2. Does the postimpiementation evaluation plan relate directly to project goals and 0 

objectives? 

3. Has the responsibility for postimplementation evaluation been clearly assigned1 0 
4. Does the evaluation plan call for the collection of data during system test and 0 

acceptance? 

5. Has the evaluation plan included the measure of system effectiveness? o 
Are planned organization roles carried out? 

Is the system used as it was intended? 

Is the system performing as planned? 

6. Has the evaluation plan included the measure of technical performance? o 
Does the equipment meet specification? 

Does the reliability meet specification? 

Is maintainability evaluated? 

Is vendor support service evaluated? 

7. Has the evaluation plan included the measure of financial performance? o 
Is actual cost measured against budget? 

Are financial controls and reports evaluated? 

8. Has the evaluation plan included the measure of project management performance? D 
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9. Is adequate use made of all available data sources in the evaluation plan? D 
Is the data base used? 

Is performance test data used? 

Is system test data used? 

Is operation log data used? 

Are comparisons made with other systems? 

Are available statistical reports used? 
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APPENDIX D 

GENERAL GUIDELINES· FOR MAKING APPLICATION 
TO THE FEDERAL COMMUNICATIONS COMMISSION 
BY LAW ENFORCEMENT AGENCIES (LAND MOBILE) 

1. OTHER THAN IN THE CHICAGO REGIONAL AREA 

Guidelines are presented here for applicants who are considered to be outside of the 
Chicago Regional Area for regulatory purposes. Applicants in the states of Illinois, 
Indiana, Iowa, Michigan, Ohio and Wisconsin should consult the companion guidelines, 
presented later in this Appendix, to determine which guidelines to follow. 

(1 ) Determine System Requirements 

Once the applicant has defined his communications requirements~. he should 
determine how many stations, the classes of stations, how many frequencies and 
what power and antenna height are necessary to efficiently satisfy his requirements. 

(2) Determine Compatibility with FCC Rules 

With the system requirements defmed, the applicant is responsible for seeing 
that the radio system and its use is consistent with the rules contained in the FCC 
Rules and Regulations before submitting applications to the Commission. The 
following are major items to consider before flling: 

1. Eligibility 

States, territories, possessions, counties, cities, towns, governmental 
subdivisions, and entities, including governmental institutions authorized by 
law to provide their own police protection, may be issued authorizations in the 
Police Radio Service or in the Loc;al Government Radio Service. 

-These guidelines do not apply to the 470-512 MHz ba~.d or the 900 MHz band. 
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2. Station Functions 

Do stations function as those classes allowed on police service frequencies, 
if that service is used? 

3. Frequencies Available 

Lists of all frequencies available in the Police or Local Government Radio 
Services are contained in the rules. Assistance in selecting frequencies may be 
desired (See Item (3) following). 

4. Frequency Justification 

Are the number of frequencies justified? (Consider frequencies used in 
exi&ting systems.) What are the functional uses for the requested frequencies? 
What is the spectrum environment in the area? 

S. Power and Antenna Height 

The amount of power and antenna height requested may be no morel than 
is necessary for adequate operation of the system. 

6. Modifications 

For existing stations, the foHowing modifications require an application for 
a new license: 

Increase in power 
Relocation of station 
Change in area of operation 
Increase in antenna height 
Change in RF frequency 
Any change which exceeds the terms of the license. 

7. Environmental Considerations 

An environmental impact statement may be required if new antenna 
towers exceed 300 feet or are located in a designated wilderness area or wildlife 
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preserve; affect sites significant in Ar.1erican history, architecture, archaeology 
or culture; affect areas of scenic or recreational value; or would involve 
ex tensive {'.hange in surface features. 

8. Station on Government Land 

If a station is installed or constructed on land under the jurisdiction of the 
U.S. Forest Service or the Bureau of Land Management, additional coordina
tion with the Bureau is required and a statement showing compliance with the 
rules must accompany the application. 

9. Rules for COlltrol, Mobile Relay and Repeater Stations 

Generally, mobile relays must transmit on base station frequencies. 
Control stations normally op(~rate on the same frequency as the associated 
mobile units; however, ther~ are special provisions in the rules that allow 
control stations to use other frequencies and to control other types of stations. 
The rules generally requir~ licensees to employ directional antennas and 
carefully controlled powers at control stations. 

10. Shared Facilities 

If proposed operation involves shared use of another licensee's or 
applicant's facilities, the applicant should have an appropriate statement or 
cooperative use agreement drawn up and authenticated for CHing with the 
Commission as an attachment to the application. 

11. Non-Type Accepted Transmitters 

If the applicant intends to use non-type accepted equipment, he must 
accompany application with a description of the equipment. 

12. Non-Voice Emissions 

Use of non-voice emissions such as telemetry, facsimile, vehicle locators, 
data transmissions, etc. may not be permitted on the desired freque.nCY. A 
description of such use should accompany the application. 
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13. Geographical Assignment Plan Frequency 

If the proposed system involves an areawide or regionalized operation, has 
a frequency plan been developed and filed with the FCC? Has coordination 
been effected with adjoining states or areas where appropriate? 

(3) Frequency Coordination 

The Rules require that applications requesting new stations or frequencies, 
addition of a station to an existing system or modification of existing facilities 
(See Item B.6.) be accompanied by evidence of frequency coordination. An 
applicant may submit one ot the following to meet FCC frequency coordination 
requirements: 

1. Field Study Report 

A report based on a field study indicating the degree of probable inter
ference to existing co-channel and adjacent channel stations. A temporary 
authorization may be granted to conduct an on-the-air interference study. 

2. APCO Frequency Recommendation 

A statement from the Associated Public Safety Communications Officers, 
Inc. (APCO) Area Frequency Advisory Coordinator recommending the specific 
frequency that, in the opinion of the coordination committee, will result in the 
least amount of interference to existing stations operating in the particular 
area. The committee's recommendations may appropriately include comments 
on technical factors such as power, antenna height and gain, terrain and other 
factors such as power, antenna height and gain, terrain and other factors which 
may serve to mitigate any contemplated interfer~nce. 

It should be noted that a frequency advisory committee recommendation 
cannot be considered as a grant or authorization for any frequency. Neithe: tile 
committee recommendation nor the field study report can be considered as binding 
upon either the applicant or the FCC. The FCC makes the final determination as to 
whether or not use of the frequency is to be approved. 

Also, the FCC initiates further coordination with Canada where the proposed 
station is fl()rth of Line A (a line running parallel to and approximately 75 miles 
from the C~nadian bord ~r), This may mean several weeks delay in processing the 
application or, possibly, a denial of the grant due to probable interference to 
Canadian operations. 
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(4) Where to File 

All applications completed in accordance with the guidelines contained herein 
should be mailed to: 

Federal Communications Commission 
Washington, D.C. 20554 

2. IN THE CHICAGO REGIONAL AREA 

The guidelines set forth he~in are applicable to the entire Chicago Region except 
for frequency coordination requirements which are delineated in Part C. The Region 
consists of all the counties within 175 miles of the center of downtown Chicago, Illinois 
(list follows). In addition, there is an area within the Region defmed as the Chicago 
District. The District consists of all counties within approximately 100 miles of Chicago 
and these counties are listed in the attached Public Notice. For the purpose of this 
publication, those counties within the Region but outside the District are defmed as the 
Regional Buffer Zone. 

The Chicago Regional Office offers advisory services to planners and individual 
applicants. A professional staff of legal and engineering personnel can advise applicants as 
to interpretation and applications of the FCC Rules and Regulations, acceptable 
maximum limitations on radio systems, and spectrum resources available to meet the user 
needs. In addition, Chicago's computerized data base can be of use to the planner in 
determining possible interference~roblems, compatibility of usages, and statistical 
frequency usage (as opposed to num'b er of mobiles). 

The Commission will provide guidance to ensure that each plan confonns to its 
rules. Where a plan in on me, an effort will be made to ensure that applications for that 
area are consistent with the plan. Each application must be considereti Qn its own merits 
at the time of filing, however, and the Commission cannot guarantee tn, \ any detail of a 
plan will be an acceptable basis for licensing, 

(l) Determine System Requirements 

Once applicant has defmed his communications requiremen.ts, he should 
determine how many stations, the classes of stations, how many frequencies and 
what power and antenna height are necessary to efficiently satisfy his requirements. 
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CHICAGO REGION 

The Chicago Region is defined to coneciat of the counties listed below: 

ILi:.INOIS IOWA 

1. Boone 19. Iroquois *37. Moul~rie *1. Cedar *4 .• Jackson *5. Jones 
*2. Bureau *20. Jo Daviess 38. Ogle *2. Clinton *5. Jones· *6. Muscatine 
*3. Carroll 21. Kane *39. Peoria *3. Dubuque *7. Scott 
*4. Champaign 22. Kankakl:e *40. Piatt 
*5. Christian 23. Kendall 41. Putnam MICHIGAN 
*6. Clark *24. Knox ·42. Rock Island 
*7. Coles 25. Lake *43. Sangamon 1. Allegan *9. Hillsdale ·17. Mecosta 
8. Cook 26. La Salle *44. Shelby ·2. Barry *10. Ingham ·18. Montcalm 

"'9. Cumberland 27. Lee *45. Stark 3. 3erflen *1.1. Ionia "'19. Muskegon 
10. De Kalb 28. Livingston *46. Stephen!!.!!l "'4. Branch "'12. Jackson "'20. Newaygo 

"'11. De Witt *29. Logan *47. TU!lwell ·5. Calhoun "'13. Kalamazoo "'21. Ocef.'1a 
*12. Douglas "'30. Macon *48. Vermilion 6. Cass *14. Kent ·22. Ottawa 
13. Du Page "'31. Marshall "49. Warren "7. Clinton "'IS. Lake ·23. St. Joseph 

"'14. Edgar ·32. Maoon "'SO. Whiteside "'8. Eaton "'16. Mason 24. Van Buren 
IS. Ford 33. McHenry 51. Will 

"'16. Fulton "'34. McLean 52. Winnebago OHIO 
17. Grundy "'35. Menard "'53. Woodford 

"'18. Henry "'36. Mercer "'I. D~fiance "'3. Paulding "'5. Williams 
"'2. Mercer "'4. Van Wert 

INDlANA WISCONSIN 

*1. Adams "'19. Henry "'37. Parke "'I. Adams "'12. Iowa 23. Racine 
"'2. Allen "'20. Howard 38. Porter ·2. Brown 13. Jefferson "'24. Richland 
3. Bl}nton "'21. Huntington 39. Pulaski "'3. Calumet . "'14. Juneau 25. Rock 

"'4. Blackford 22. Jaspe! "'40. Putnam "'4. Columbia IS. Kenosha "'26. Sauk 
·5. Boone "'23. Jay ·41. Randolph "'5. Dane "'16. Kewaunee "'27. Sheboygan 
6. Carroll 24. K08ciu~ko 42. St. Joseph "'6. Dodge "'17. Lafayette 28. Walworth 
7. Cass 25. Lake 43. Starke ·7. Door ·18. Manitowoc ·29. Washington 

*8. Clay *26. LaGrange *44. Steuben *S. Fond du Lac "'19. Marquette 30. Waukesha 
"'9. Clinton 27. La Porte '1<45. Tippecanoe ·9. Grant 20. Miwaukee "'31. Waupaca 

"'10. De Kalb "'28. Madison "'46. Tipton ·10. Green "'21. Outagamie "'32. Waushara 
"'110 Delaware "'29. Marion "'47. V(lrmillion ·11. Green Lake "'22. Ozaukee "'33. Winnebago 
12. Elkhart 30. MaJshall "'48. Vigo 

"'13. Fountain "'31. Miami "'49. Wabash 
14. Fulton "'32. Montgomery "'SO. Warren 

*15. Grant "'33. Morgan "'51. Wells 
"'16. Hamilton 34. Newton "'52. White 
*17. Hancock ·35. Noble "'53. Whitley 
"'18. Hendricks "36. Owen 

"'Counties in Buffer Zone. 

NOTE: Applicants in the stater. of Illinois, Indiana, Iowa, Michigan, Ohio and Wisconsin having system located outside 
the counties listed shOUld consult the complwon item for guidelines to follow. 
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(2) Determine Compatibility with FCC Rules 

With the system requirements defined, the applicant is responsible for seeing 
that the radio system and its use is consistent with the rules contained in the FCC 
Rules and Regulations before submitting applications to the Commission. The 
foll()wing are major items to consider before filing: 

I. Eligi bili ty 

States, territories, possessions, counties, cities, towns, governmental 
subdivisions and entities, including governmental institutions authorized by law 
to provide their own police protection, may be issued authorizations in the 
Police Radio Service or in the Local Government Radio Service. 

2. Station Functions 

Do stations function as those classes allowed on Police Service 
frequencies, if that service is used? 

3. Frequencies Available 

Lists of all frequencies available in the Police or Local Government Radio 
Services are contained in the Rules. Assistance in selecting frequencies may be 
desired (See Item (3) following). 

4. Frequency Justification 

Are the number of frequencies justified?· (Consider frequencies used in 
existing systems.) What are the functional uses for the requested frequencies? 
What is the spectrum enviiOnment in the area? 

S. Power and Antenna Height 

The amount of power and antenna height requested may be nv more than 
is necessary for adequate operatio.n of the system. 
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6. Modifications 

For existing stations, the following modifications require an application 
for a new license: 

IncreaSl' .'11 power 
Relocation of station 
Change in area of operation 
Increase in antenna height 
Change in RF frequency 
Any change which exceeds the tenns of the license. 

7. Environmental Considerations 

An environmental impact statement may be required if new antenna 
towers exceed 300 feet or are located in a designated wilderness area or wildlife 
preserve; affect sites significant in American history, architecture, archaeology 
or culture; affect areas of scenic or recreational value; or would involve 
extensive change in surface features. 

8. Station on Government Land 

If a station is installed or constructed on land under the jurisdiction of the 
U.S. Forest Service or the Bureau of Land Management, additional coordina
tion with the Bureau is required and a statement showing compliance with the 
Rules must accompany the application. 

9. Rules for Control, Mobile Relay and Repeater Stations 

Generally, mobile relays must transmit on base station frequencies. 
Control stations nonnally operate on the same frequency as the associated 
mobile units; however, there are special provisions in the rules that allow 
control stations to use other frequencies and to control type of stations other 
than mobile relays. The rules generally require licensees to employ directional . 
antennas and carefully controlled powers at control stations. 
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10. Shared Facilities 

If proposed operation involves shared use of another licensee's or 
applicant's facilities, the applicant should have an appropriate statement or 
cooperative use agreement drawn up and authenticated for filing with the 
Commission as an attachment to the application. 

11. Non·Type Accepted Transmitters 

If the applicant intends to use non-type accepted equipment, he must 
accompany his application with a description of the equipment. 

12. Non-Voice Emissions 

Use of non-voice emissions such as telemetry, facsimile, vlehicle locators, 
data transmission, etc., may not be permitted on the desired frequency. A 
description of such use should accompany the application. 

13. Geographical Assessment Plan Frequency 

If the proposed system involves an areawide 9r regionalized operation, has 
a frequency plan been developed and filed with the FCC? Has coordination 
been effected with adjoining states or areas, where appropriate'! 

(3) Frequency Coordination 

The rules require that, for applications requesting authorization for new or 
modified facilities, the existing environment of co-channel and adjacent channel 
stations be considered in the selection and assignment of a palCticular frequency. In 
the Chicago Region, the frequency coordination process is accomplished in two 
different ways depending on whether the applicant's station is located in the 
Chicago DistricJ or the Regional Buffer Zone. 

1. Frequency Coordination for the Chicago District 

The FCC Chicago Regional Center recommends and approves frequency 
selections for the Chicago District. 
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2. Frequency Coordination for the Regional Buffer Zone 

An applicant whose station is located in the Buffer Zone, outside the 
D:lstrict bu t inside the Region, may submit one of the following to meet FCC 
frequency coordination requirements: 

Field Study Report - A report based on a field study indicating the 
degree of probable interference to existing co-channel and adjacent 
channel stations. A temporary authorization may be granted to 
conduct an on-the-air interference study. 

APCO Frequency Recommendation - A statement from the APCO 
Area Frequency Advisory Coordinator recommending the specific 
frequency which in the opinion of the coordination committee will 
result in the least amount of interference to existing stations 
operating in the particular area. The committee's recommendations 
may appropriately include comments on technical factors such as 
power, antenna height and gain, terrain and other factors which may 
serve to mitigate any contemplated interference. 

It should be noted that a frequency advisory committee recommendation 
cannot be considered as a grant or authorization for any radio frequency. The 
APCO recommendation or the field study report cannot be considered a.s 
binding upon either the applicant or the FCC. The FCC makes the final 
determination as to whether or not use of the frequency is to be approved. 

Also, the FCC initiates further coordination with Canada where the 
]proposed station is north of Line A (a line running parallel to and approx
imately 7S miles from the Canadian border). This may mean several weeks 
delay in processing the application or possibly a denial of the grant due to 
probable interference to Canadian operations. 

(4) Where to File 

All applications completed in accordance with (he guidelines contained herein 
should be mailed to: 

Federal Communications Commission 
Chicago Regional Center 
Park Ridge, Illinois 60068 
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Antenna 

Antenna Structures 

Assigned Frequency 

Associated Public Safety Com
munications Officers (APCO) 

Base Station 

Bid 

Channel 

Control Station 

GLOSSARY 

A system of wires or electrical conductors employed for 
reception or transmission of radio waves. Specifically, a 
radiator which couples the transmission line or lead-in 
to space for transmission or reception of electro
magnetic radio waves. 

The term includes the radiating system, its supporting 
structures and any surmounting appertenances. 

The frequency appearing on a station authorization 
from which the carrier frequency may deviate by an 
amount not to exceed that permitted by the frequency 
tolerance. 

A non-profit public safety radio users group composed 
of administrators and communications technical, opera
tional and command personnel. 

A land staticn in the land mobile service carrying on a 
service with land mobile stations. 

A response to a published Request for Bids or Request 
for Quotation in which full disclosure of the wanted 
goods or services is made by public advertisement and 
price alone is the determining factor for contract award. 

The term channel may signify either a one··way path 
providing transmission in one direction only, or a 
two-way path providing transmission in two directions. 

An operational fixed station, the transmissions of which 
are used to control 2.utomatically the emissions or 
operation of another radio station at a specified 
location. 
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Criminal Justice Information 
System (CJIS) 

Data Base 

Discount Factor 

Discount Rate 

Division of Communications 

DOC 

Facsimile 

Fixed Service 

Fixed Station 

Fixed Relay Station 

Frequency Band 

A computerized data base containing files related to the 
needs of law enforcement, public safety, judicial and 
corrections components of the criminal justke system. 
Usually, the information system is responsiv~ to the 
needs of regional, statewide or multistate users. 

A colh:ction of basic and factual information organized 
for rapid search and rotrieval. 

The multiplier derived from the discount rate used to 
discount future costs and benefits so as to arrive at their 
present value. 

The interest rate used to discount future costs and 
benefits so as to arrive at their present values. 

A division, department, bureau, office or coordinator 
within state government which has mandatory authority 
or which acts in an advisory capacity for law enforce
ment telecommunications planning for itself and others 
or only for others. 

Division of Communications. 

The transmission of graphic matter by wire or radio and 
its reproduction at terminal facilities. 

A service of radio communication between specified 
fixed points. 

"A station in the fixed service. 

An operational fixed station established for the auto
matic retransmission of radio communications received 
from either one or more fixed stations or from a 
comoination of fixed and mobile stations and directed 
to a specified location. 

A continuous range of frequencies extending between 
two limiting frequencies. 
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Frequency Modulation 

Goal 

Hannful Interference 

Interface 

.Land Mobile Service 

Land Station 

Law Enforcement Assistance 
Administration (LEAA) 

Link 

Local Government Radio 
Service 

The fOlm of modulation in which the instantaneous 
frequency of a sine wave carrier is caused to depart from 
the carrier frequency by an amount proportional to the 
instantaneous value of the modulating signal. 

A statement of broad direction, general purpose, or 
intent. A goal is general and timeless and is not con
cerned with a particular achievement within a specified 
time period. 

Any emission, radiation or induction which endangers 
the functioning of a radio navigation service or of other 
safety services or seriously degrades, obstructs or 
repeatedly interrupts a radio communication service 
operating in accordance with FCC Rules and 
Regulations. 

A concept involving the specification of the intercon
nection between two equipments or systems. The 
specification includes the type, quantity and function of 
the interconnection circuits and the type and form of 
the signals to be in terchanged via these circuits. 

A mobile service between base stations and land mobile 
stations, or between land mobile stations. 

A station in the mobile service not intended to be used 
while in motion. 

An administration under the United States Department 
of Justice established by the Omnibus Cri.me Control 
and Safe Streets Act of 1968. 

A channel or circuit designed to be connected in tandem 
with other channels or circuits. 

A service of radio communication essential to official 
activities of states, poss,~ssions and territories, including 
counties, towns, cities, and similar governmental 
subdivisions. 



Microwave 

Mobile Relay Station 

Mobile Repeater Station 

Mobile Service 

Mobile Station 

Mobile Transmitter 

Objectivt" 

Police Radio Service 

Portable 

Presen t Value 

Radio waves in the frequency range of 1,000 megahertz 
and upward. Generally defines operations in the region 
where distributed-constant circuits enclosed by con
ducting boundaries' are used instead of conventional 
lumped-constant circuit components. 

A base station established for the automatic retrans
mission of mobile service communications which 
originate on the transmission frequency of the mobile 
stations and which are retransmitted on the receiving 
frequency of the mobile stations. 

A mobile station in the mobile service authorized to 
retransmit automatically on a mobile service frequency 
communications. originated by hand-held mobile units 
or by other mobile or base stations directed to such 
hand-carried units. 

A service of radio communication between mobile and 
land stations, or between mobile stations. 

A station in the mobile service intended to be used 
while in motion or during halts at unspecified points. 

A mobile transmitter is a radio transmitter designed for 
installation in a vessel, vehicle or aircraft and normally 
operated while in motion. 

A desired accomplishment that can be measured within 
a given time frame and under sp 'cifiable conditions. The 
attainment of the objective advances a system toward a 
corresponding goal. 

A public-safety service of radio communication essential 
to official police activities. 

A portable transceiver which can be carried by a person 
and mayor may not be operated while in motion. 

The discounting of dollar benefits which accrues in the 
future to enable a direct comparison with investments 
made in the present time. This discount rate is based 
upon the time value of money or interest rates over the 
time period of the investment. 
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Proposal 

Purchasing Agency 

Repeater Station 

Requirement 

Special Emergency Radio 
Service 

State Planning Agency (SPA) 

Station Authorization 

Sunk Cost 

Task 

Telecommunications 

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

A written response to a Request for Proposal in which 
there is contained an offer to perform services and/or 
provide material according to previously provided 
specifications. 

The person possessing the legal authority to commit to 
contracts. 

An operational fixed station established for the auto
matic retransmission of radio communications received 
from any station in the Mobile Service. 

A desired accomplishment that is subordinate to an 
objective. A requirement is attainable within a specified 
and immediate time limit, is consistent with the t1rp~" 

frame of the objective, and is clearly measurable. 

A public-safety service of radio communic:ation essential 
to the alleviation of an emergency endangering life or 
property. 

The State Law Enforcement Pla..'1ning Agency, as 
established by the Omnibus Crime Control and Safe 
Streets Act of 1968. 

Any construction permit, license, or special temporary 
authorization issued by the Federal Communications 
Commission. 

A cost which is irrevocably committed to a project; such 
costs have little if any bearing on current management 
decisions. 

The smallest increment of self-achievable work ttat is 
identifiable, assignable and measurable within an 
immediate time frame. 

Land mobile law enforcement voice and data communi
cations systems including their dispatch, command and 
control facilities wherein the terminals of such systems 
are located. The term includes the interfaces of such 
systems with those of common carrier, wide-area 
criminal justice information and other public safety 
communication systf~ms but not the total complex of 
these systems thems{)lves. 
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Telemetry 

Tenninal Value 

Tone 

Tone Code 

Uncertainty 

Unsolicited Proposal 

Work Breakdown Structure 

The equipment for measuring a quantity such as speed 
or position and trartsmitting the result by radio or 
wireline to a distant station and there indicating or 
recording the quantity measured. 

The expected value of either existing facilities, or 
facilitie~ not yet in being, at the end of their useful life. 

Tone as applied to a selective signaling system is an 
audio or carrier frequency of controlled amplitude and 
frequency. 

Tone Code specifies the character of the transmitted 
tone signal required to effect a particuiar selection. 

The absence of a basis for accurately predicting the 
occurrence of an event. In cost evaluation uncertainty is 
the absence of a basis for accurately predicting future 
cost levels; 

A written offer to perfonn services and/or provide 
material that was not preceded by a solicitation in the 
fonn of specifications or a Request for Proposal (RFP). 

The hierarchical breakdown of a program into its major 
subdivisions, to the components of the subdivisions, and 
to the tasks needed to complete each component. 
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