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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 ccnduct a review and assessment
of the Law Enforcement Telecommunications Planning activities of the 50 states and the
District of Columbia. The study also included a review of the law enforcement telecom-
munications planning within the cities of New York, Chicago, and Los Angeles. It was
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 becn 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, cermplex technological systems.- Tie
engineering, system design, integration and procedural skills needed o implement and
operate such systems are highly specialized and not routinely inherent in the criminal
justice profession.

Ty




These systemis follow physical laws, not political boundaries; therefore, systems
~design and operation cannot be eifected unilaterally. Interagency cooperation requires
interagency planning. Technical oversights or undisciplined operation 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.

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 gmdelmes for the assistance of those at the municipal, county and
state level involved in_the development of telemmmumcatlms plans.
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Recognizing the role of telecommunications in the modern law enforcement !
|

The specific objectives of this proiect were:

To conduct a detailed survey of the SPAs ~f 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 contractor personnel
conducted the required surveys by personally visiting the SPAs of the states
and cities.

To ensure complete insight into the SPA telecomm’y cations planning
activity, Divisivns 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 planring, such information was
incorporated to provide a completely comprehensxve view of the total planmng
picture in that state.

To prepare an analysis 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 issued 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 analysig of the data was performed. Thxs analysis involved entering
the survey results into machine processing systems and selectmg the various
matrix ordinates and abscissae necessary to yield insights into the implications
of -the results. The results of this analysis provided insight into national trends
in law enforcement telecommunications development and a factuai picture of
the resources being applied to ‘the development of the telecornmunicatioqs -
portions of the statewide comprehensive 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 information regarding the overall impact of the activities, objec-
tives, and execution of grant pro~ams since 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 through 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 guidelines 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 against 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 and assigning them to working task groups.

These voluntary task group members met periodically 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 provided 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




(IACP), the APCO Executive Secretary and the Project Director. This group provided
overall project policy guidance and exercised approval authority on each phase of the
program,

Task Group 11 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, *h\e
APCO survey team members who participated at the state level also reported io this task
group, :

Task Group IIT 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 tully 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. INTRODUCTION

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 term telecommunications is defined as land mobile
law enforcement 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 communications systems but not the
total complex of these systerns themselves.

1. PURPOSE

The purpose of these 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 tell 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 Yvllowed 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 determine 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.




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.

o v g
" 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 scope of the plan. This is
followed by a discussion of the recognition of goals and the identification of objectives.
Requirements 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. From 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 deerns appropriate.

Once the system is designed, its functional elements must be defined and specified.
Approaches to this task are described with observations on the applicability of the
different types 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. The contents of such a plan are outlined, and its role in guiding and
monitoring implementation progress is described. The application of the plan to the
integration of activities 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 intended to be a substitute for local procurement policies and regulations.
Rather, they provide guidance relevant to the applicability of various procurement
techniques to the unique problems of telecommunications systems.

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

The formét of these guidelines 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 fzctor with the descriptive material close at hand.

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

oo
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II. THE PLANNING PROCESS

It is appropriate to introduce a planning guideline\v}i.th a definition of the word
“planning.” It is doubtful whether any word in modemn usage is more misunderstood than
this word.

Planning is defined as an analytic process which includes an assessment of future
needs, the determination 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 2 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 fine art of planning is to forecast long term 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 define problems that need long-term and short-term solutions.

1. LONG-RANGE PLANS

The approach to long-range planning is a series of conceptual phases interszlated to
one another in a definitive order. (Ref. 2) A typical description of the long-range planning
process is the following eight-ctep classification of phases which is also shown graphically
in Figure 1.

Identify the problem
Establish goals and objectives
Establish planning assumptions




Long
Range
Plans

Establish L
identify SaDe Establish Establish Select Imptement Evaluate

Goals
the > and 3! Planning Alternative p-p» the - . L.. the
. - ]
‘ Probiem Objectives Assumptions Concepts Concept Decision Results

Short
Range
Plans -

Design
Analysis

Data Base

'FIGURE !
Basic Planning Process
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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 define it. To asrive
| ‘ at a definition 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 attainment of overall goals which tend to

| bz general and timeless. These goals are more specifically defined by sets of objec-
tives and requirements that lead to the attainment of a goal. In long-range tele-
communications system planning the 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 nexd, 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 acceptavility, 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 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 followmg

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
system 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 facxhtles, or the use of a combmatlon of these
alternatives.

PersonneI—Decmons may have to be made regarding the job descriptions

" relatmg to the new system, the retraining of existing personnel, and the
hiring and trammg 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
management structure to cope with the wide varieties of implementation problems.
Such a structure would include, for example:




plans or other regional planning documents. The availability of adequate financial
and physical resources over a reasonably 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 early in the plannmg process, may change as outputs

‘from the planning process become available. Any change in the assumptions will

require review of all previous plannmg affected »by these assumptions. The plan
should be designed to accept these feedbacks and allow for necessary alterations.

(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 alternatxves 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 have identified the long-range problems,
objectives and requirements to be met, and each alternative plan should be evaluated
first in these terms. In teleccommunications 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 factor in the evaluation
and must be traded off against system effectiveness.

- Acceptability of the solution by the system users should 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 the envnronment in whxch the planned system
must operate and be evaluated

The planner may find that the factual evaluatlon of altematlves wxll 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 choosing the alternative that offers the
better combination of acceptability, system effectiveness and cost of ownership. To

~ reject all alternative solutions end 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

Implerhentation of the chiosen altemative 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
system 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
refating to the néwﬁ 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 ixnplgmentation of long-range plans imply an organized
management structure to cope with the wide varieties of knp!ementation problems.
Such a structure would include, for example: ‘




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
financial 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 met

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 performance as it was prior to
the change and the system test results can be compared with this basic data. The
system evaluation parameters musi 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 planning 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 confirmed

The need to change is supported by fact

The need to change is acceptable to the user

The planning for change is not premature

The present system can be defined factually

The planned change can satisfy the need
Resources are available to generate a plan

The planning process will have dynamic feedback
Authority to make planning decisionsis clear
Resources are available to hnplei;;nt the plan

Results will be measurable quantities

Measurable results are comparable to estabiished needs

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 cvcle 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 is 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 ma)} 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 tc 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) Establish Planning Assumptions
Short-range planning should proceed 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
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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 scope than those of long-range plans. It is
also evident that feedback from later events 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) Determine 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
schation and always more than one path to a solution.

(5) Evaluate Alternative Courses of Action

The evaluation of short-term planning alternatives follows the rules for
long-range pianning as discussed in previous paragraphs. The degree to which
objectives and requireiments are met, the level of system effectiveness, the cost of
wwnership, and the acceptance of each alternative should be evaluated. The scope of
the evaluation is usually smaller and the uncertainty existing in the evaluation points
and the cost figures is usually less than is the case of most long-range plan
alternatives. The data base should also be used extensively in performing the evalua-
tion of competing alternatives.

(6) Select the Concept |
: i
The uncertainty of the evaiuation paramscters for short-range altematives
should be less than 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 parameters

of the question is also in order. As with long-range planning, the choice of an
alternative concept is based upon the best combination of acceptability, cost and
effectiveness and is not domizated by one of these factors alone.

13




(7) Implementing the Decision

Implementation of shori-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 under
long-range plans. Only the scope should change. ‘

The planning process is a logical process that should be flexible enough to
accommodate any size project 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 comprehensive 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 use. 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 are 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 decision points is not evident from
block diagrams such as Figure 1. A flow diagram such as the sample shown in Figure 2
will define 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 planner to document his plan. The descriptive document
should not be more detailed than is necessary for other participants to know what is

14




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

A common denominator for the long-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 I11.
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CHECKLIST

1. THE PLANNING PROCESS

1. 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 are identified and
evaluated

Best alternative concept has been chosen
3. Have jmplerdentatibh piap,s been completed?
Project managementb needs defined
: Eangiheering inanagement needs defined
Procurement agency procedures defined
Legal considefaﬁons and needs defined

4 - Have post-implementation evaluation plans been
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 defined 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 responsibilities 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 these 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 pe! 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 resources to be used for system improvement.

The data base files must be sensitive to change. Regular updatihg 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
fglso 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
with Local
Responsibilities

Data base is compiled manually in tabular
form from the survey information or
from the search of agency storage files

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

Retention of the data should be in file cabi-
nets or, if available, in mechanical files

Retrieval of the file document is by manual
search

Larger Agency
with Local
Responsibility

Data base is compiled manually in tabular
form from the survey information

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 film or tape
library

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

Regional or State*
Agency with-
Wide Area
Responsibility

Data are coded and entered into a compuyter-
ized system

‘Storage is in the coded computer files

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 specialists in computerized information systems design
should develop these systems if maximum use of computer system haxdware

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 periodic 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 th¢ 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
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Tabie 3

Inventory File

Data Required

Data Source

Computer
System

Control
Consoles

Base
Stations

Mobile
Stations

Portable
Stations

Microwave
Control
Links

Data
Terminals

Recording
Systems

i Emergency
Power
Units

Make, Model, and Age—All Hardware Units

Location of All Base and Remote Units

Number of Units

Number of Chansels per Unit

Frequency of Each Channel

Assignment of Each Channel

Mode of Operation of Each Channel

Transmitter Power Output

Receiver Sensitivity, Noise Blanking, Output
Seiective 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

Number and Type of Logging Recorders

Number and Type of Instant Playback Recorders
Number and Type of Ciosed 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 Intermittent Power Rating

Maximum Allowable 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
Security System Type and Characteristics
Number and Type of Leased Units
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Table 4

Management Files

Data Source

Data Required

Computer " Dispatch Telephone Planning
Center " Center System Unit

Administrative
Unit

L.abor and Overhead Cost. per Shift
Training Costs

Maintenance Costs per System and Unit
Lease and Rental Costs

Hardware Purchased Pricés

' X
X

LR
L

X

X
X
X

Number of Agencies Dispatthed per Shift
Number of Dispatch Positions per Shift

Number of Complaint Positions per Shift
Number of Personnel by Classification per Shift

M

»

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

one Patch Sysicm Activation Rates

i

FCC License Renewal File

Mutual ‘Aid Communication Plan and Agreements
Disaster Communication Plan and Agreements

Catalog of Computer System Output Reports

Charts of Mutual Aid and Statewide Frequency Channels
Copies of Lease, Rent and Use.Agreements

Number of Emergency Telephone Lines

{ Number of Administrative Telephone Lines

Number and Type of Special Wirelines (WATS, etc.)
Computer Aided Dispatching Facility

Vehicle Locater and Display Fz ility

Phone Patch Capability

Computerized Research Allocation Program
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in Table 5. Kequired radio propagation data are often available from the firms that
have provided engineering services in support of previous equipment installations.
The most current 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 telecommunica-
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 forn.ulated and carried out for the accumulation of this data and for the
development of the data base. Leadership in defining tlic elements of the data base and
ensuring the comprehensiveness of the files should be provided by the plannirig 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 to taxmg authontles
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 kept 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 meetmgs
Collect the data

Compile the data base

Analyze the data base

Update the data base.

" The following paragraphs discuss each of these 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

Specifications for Present System Hardware Items
Specifications for Present System Performance Parameters
Installation Data for Present Hardware ltems

Computer System Programs and Users' Manuals
Information System Users' Manuals '

File of Standard Procurement Specifications and Procedures

Vendors' Representatives

Procurement Documents from Purchase Contract
Procurément Documents and Test Results.
Hardware Installation Manuals and Instriuctions
Computer Center and Computer Vendor

Information System Vendor or Owner

Regional or State Law Enforcement Planning Agency

Spectrum Management Data

"Records of Radio Channel Interference and Noise

Propagation 1ést Results—Radio Coverage Maps
Propagation Analysis Data for In-Servi_ . Charnnels
Logs of Traffic Loads by Type for Wirelines and Radio
Queueing Analysis for Wireline and Radio Channels
Topographic Maps of Radio Service Area

Federal Communications Commission (FCC)

Logs of the Dispatch Center and Communication Center
System Contractor Engineering Unit and System Test Reports
System Contractor Engineering Data and System Test Reports
Logs of the Dispatch Center and Communications Center
System Engineering and Telephone Company Engineering

United States Geological Survey—U,S. Department of the Interior

Statistical Projections of Area Population Growth
Statistical Projections of Area Demographic Trends
Statistical Projections of Area Crime Rates

Statistical Projections of Wireline and Radio Traffic Growth

U.S. Census Data—U.S, Census Bureau
Local Chamber of Commerce Statistical Service

In-House Projection from U.S. Department of Justice UCR Data
. 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 the
questionnaire. The data survey package should be carefully constructed to
produce the maximum amount of information 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 permits accurate
retrieval. Questions should be designed to fulfill the special needs of the
inventory files, management files, and technical files as outlined earlier 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 sampling do riot normally 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 determined from the telephone interview
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Table 6

Survey Methods

Method Advantages Disadvantages
Personal Yields a higher number . of returns from a 100 percent sample. Costs of labor and transportation are excessive for iarge samples.
Interviews The information is likely to be more correct Poorly trained interviewers can distort or bias the returns.
Suppléementary information can be recorded to clarify the responses. The organization of interviewers, supervisors and planners is
® The informant will become oriented to the topic under investigation. more complex than with other survey methods.
The language of the questionnairé can be clarified by the interviewer, The interview and transportation takes more time than with other
The informant can contribute additional and relevant topics. methods.
The block of interview time must be convenient for the informant.
Mail Wider distribution in lesn time, The problem of the nonrespondent affects survey accuracy.
Surveys No interviewer bias, Follow-up mailings may be required for an acceptable response.
Centralized Control from one office with bmlt-m controls. Questionnaire may be too long or too difficult to insure a high level
hid Better likelihood of a thoughtful reply particularly if historic dat: s of confidence in the data.
needed for an adequate response. Misinterpretationis may go undetected and unrealnzed
Lower cost of labor and transportation. No control over the quality of the inforr:ant.
Questions may be answered at the conveniencs of the informant, Questions must be vas; carefully standardized and self-explanatory.
Checks on the honesiy and reliability of the return are difficult to
devise.
Unsatisfactory or incomplete questionnaires are difficult to correct.
Written answers. may be misinterpreted. *
Telephone The principal advantage is economy and speed- -Petailed data cannot be acquired due to time factors.
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.
i Refusal rate is usually very low. ] Information must be limited to a few facts,
Replies can be recorded for more convenient transcription. ‘The brevity of the interview prevents proper orientation of the
informant to the topic under discussion
Misinformation is hard to detect and check.
The informant may not be the best qualified but only the best avail-
able at the time of the call.

* For additional information see:

Charles S. Mayer, "Data Collection Methods: Personal Interviews,

1974),

pp. 2+82 to 2-89.

*% For additional information see:

Paul L. Erdos, Professional Mail Surveys, (New York, McGraw-!iill,

*%% For additional information see:

Stanley L. Payne, "Data Collection Methods: Telephone Surveys, "

1974),

" Handbook of Marketing Research, ed. Robert Ferber, {New York, McGraw-Iill,

pp. 22-74,

Handbook of Marketing Research, op cit, pp. 2-105 to 2-123,




whether a personal visit by the survey team is appropriate. When the data base
is being estavlished 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 risipg 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 iraditionaily provide
this information to taxing authorities, government, and business. The technical
filee 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. properly
composed and organized data base will be further amplified and become more evident in
later chapters.
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CHECKLIST

II. ESTABLISHING A DATA BASE

Does the data base include all major files?
Inventory files
Management files
Technical files
Are the Inventory Files complete (see Table 3)?
Are the Management Files complete (see Table 4)?
Are the Technical Files complete (see Table 5)?

Has a methodology been established for data base management
(see Section 2)?

Have data collection methods been standardized (see Table 6)?
Has the data base been complied for efficient retrieval (see Table 2)?

Has a program been established to update and validate the data base
(see page 30)?

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



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 define these needs and to increase the
likelihood of their fulfillment. 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 goais, 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 cojectives
are found in Report or. ‘‘olice (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 can be measured within a given
time frame and under specifiable conditions. The attainment 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, financial, 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 to an objective.

A requirement is attainable within a specified and imrmediate time limit, is
consistent with the time frame of the objective and is riearly measurable, often
in numerical values. The attainment of a requirement is usually based on the
performance of 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~. sichievement 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 defined and, since they take on an endless vanety of definitions, tasks will not be
discussed further,

Table 7
Illustration* of Goals, Objectives, and Requirements

Example of a goal:
e Increase criminal apprehension rate

Example of one of several possible objectlves that support the
above goal:

. Reduce response time to 3 minutes

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

o Effective cmzen access via telephone thh

- Probablhty of busy s1gnal equal to 0.001
~or less

~ Probability of *0-second delay in enswex of
telephone equal to 0.001 or less

*Examples are illustrative only and the indicated parameters are not -
intended as standard for goals, objectives, or requiremeiits.
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2. GOALS

Goals of a tax-supported unit of government,such as a law enforcement agency,
must be consistent with its legislatively mandated responsibilities. The t¢ . ommunica-
tions planner’s primary function is that of reviewing the goals and ...isting in the
development and recommendation of objectives in support of the goals.

3. OBJECTIVES

The planner must establish a set of attainable objectives for each preject 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 communications system is a supporting function of a greater
public safety responsibility. Therefore, a commuanications 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 identified communications system
objective "such as ‘“‘establish a centralized public safety dispatching - -ter.” The
telecommunications planner will provide the guidrace neceded to ensure that each
objective is ciearly related to a previously established system goal and that attainment of
the objective is measurable within an established fime frame.

(1) Use of Goals to Identify Objectives

The goal defines the ultimate 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 cf the
conditions to be met in order to reach a goal will ideatify a number of potential
objectives. A rearrangement in the order of dependency will separate objectives from
subordinate r.quirements. ‘ '

(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 renerated by a

-newly established regional narcotics squad is causing congestion on the sheriff’s
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 identify 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
agencies.

(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, and any of the
planned or existing communications system master plan documents within the state
or planning regions, should be consulted as an aid in establishing program objectives
(Ref. 4).

(5) Review of Objectives

It is important that any proposed objectives be well understeod and accepted

- by the people responsible for project implementation and evaluation. A review of
the objectives by all interested parties prior to general publication should be =

encouraged.
The review process should address, in particular, factors relating to:
The attainability and feasibility of the cobjective

 The impact of the objective in reaching the goal
. Priority of the objectives. '
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Table 8

Resource Agencies for Developing Program ObjecﬁVes

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 CJIS information

Community Service
Organizations

Community needs as seen by special
interest groups

State Planning Agencies

Statewide plans for law enforcement telecom-
munications systems for public safety and
la»; enforcement

State Telecommunications
Directors

Wide area integration of telecommunicutions
services

Equipment Suppliérs

Hardware and software state-o -t'/g-art
developments

Professional Associations

Technical assistance available from such
organizations as APCO, EiA, 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 specrfrc
comments on each objective.

The extent of the review process will depend on the magnitude, scope, and
sophistication of the proposed objective, Prograins of limited scope could be
rewewed adequately by informal d1scuss1ons with responsrble personnel of the user
agency.

4. REQUIREMENTS

The planner must establish a set of attainable and measurable requirements for each
project objective. These reduirements define the course that must be followed in meeting
project objectlves They are the action items that establish the dimensions 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, financial, legal and admmrstratrv considerations. Each
requirement must satisfy the test of definition:

Attainment must be clearlyk measiirable
Attainment rust 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 planning and operation of the dispatching center. All of these require-
" ments meet the test of deﬁmtnon and are of major importance in meeting project
objectives.

(l) Use of Objectives to,Ider:t,i\fyv Requirements ’

‘The’ procedure for identifying objectlves from project goals has resulted in the
hstmg of conditions and parameters to be met in the order of their dependency The
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more specific of these technical, financial, legai and administrative conditions will
usually meet the test of definition as a requirement,

(2) Use of the Data Base to Identify Requirements

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

(3) Use of Resource 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 requirements 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.

TASKS

The individual seif-achievable units of work needed to meet a project requirement

are identified 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 on 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 télecemmunications. Distribution should include all components of the
criminal justice system and elected officials within the jurisdiction. 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.

<
\
{
\
a
The preceding paragraphs are not all-inclusive regarding the delineation of project |
goals, objectives, requirements, and tasks. Each program must be defined in terms of its 1
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 syster and un 1o its ultimate implementation.

42




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 agéncies been consulted (Table 8)? —_—
Have state and national standards been used? . R,

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 tc 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 normal 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 adminisirative
traffic and point-to-point traffic is assigned to the proper communications channels.
Required inputs for this snalysis will have been obtained from the user agencies and
included in the data base. These inputs will include radio message volume and duration,
operatlonal data, organizational data, and coordination requirements.

kY
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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 enforcernent communications.
Equating these traffic load projections to radio channel requirements will require tech-
nical judgment on the part of the evaluators.

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 that additional channels can be justified,

Commohly used criteria to establish channel requirements have evolved based on
representative field data (Ref. 8). These general principles, for example, have traditionally
supported channel loadings 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 final 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 subject to
revision pending the results of detailed statistical traffic load analysis of each individual
telecommunicatijons 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:
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- 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 cali.

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. Enginecring representatives of the telephone
company should be consulted for confirmation of emergency service probability
calculations.

Recommended police standards (Ref. 5) suggest that an emergency call be answered
in 30 seconds or less, roughly the time for six rings. Again, this is a standard for minimum
performance. By comparison, one 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 are 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 to 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 agency to the criminal justice system and
- to the national law enforcement community. Data terminals at the communications
center connect the agency to the state motor vehicle files, the state CJIS files, the
national LETS system and the NCIC files.

Traffic loads and operational concepts are available from the data base and from the
participating agencies. User maiiuals 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 skill levels of the personnel needed.
A supporting network of facsimile facilities is necessary before a facsimile terminal

can be justified in the communications cenier. 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 numbe: of
external systems including:those of adjacent jurisdictions, reégional systems, state systems
and federal systems. In addition, the man-machine interface is one which warrants special
consideration. The planner should therefore ideniify and define on his system diagram
each required interface and incorporate these interface requirements as part of the overall
system requirements. Sys'em interfaces to be considered might include, for example:

Information Systems — Intra and interstate

Other Public Safety Services — Fire, rescue and emerger.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 and 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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CHECKLIST

V. SYSTEM CONSIDERATIONS

Have radio channel traffic loads been analyzed?‘
Is channel congestion a factor?
Is a queueing analysis needed?
Have telephone line traffic loads been analyzed?
Are there sufﬁcieprt emergency lines?
Are there sufficient ad.ninistrati\}e lines?
Is a queueing anaiysis needed?
Have the data system needs been arialyzed?
Has the volume of digital traffic been established?

Will facsimile be needed?

. Have the system interfaces bzen 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 consiGered?

Have the man-machine interfaces been considered?
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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 metheds 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 approp.iate to review
briefly the following system constramts that must be considered in the selection of the
concept. 38

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
systems with which it interfaces. ‘

i .. Technical Feasibzhty The: concept must be techmcahy feaslble achievable
w1th 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.

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

Acceptability The concept must be acceptable 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 uncommon for a planner to have a preconcelved idea of the system concept

iy 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-

L ~ tive concepts should be identified and evaluated to ensure that the fina! system con-

S figuration is the most cost-effective approach one that w:ll vatlsfy all the :equlrements
T and objectnves : :
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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 CQNCEPT S

- The difficulty in identifying alternatlves will depend on the nature of the problem
and scope of the project. The methodology for identifying the r'oncepts therefore, may
involve one or more of the followmg approaches:

‘Methodical development of all viable combinations of subsystem alternatives

Investigation of approaches used by others having similar problems or
objectives

Consultaticn with system users and others to collect all poirits of view and
system 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 refsrence material. A local police
department may in tke final analysis have only twd alternatives: to join an existing
cooperative dispatching system or to implement a dispatching system of its own. More
complex systems having a number of subsystems will require the planner to expend
consxderable effort to exhaust the possxble 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 approach
by considering some typical subsystems associated with a law. enforcement telecom-
munications sysiem. 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 reduce the number of combinations to a manageable number. The

alternatives can be further evaluated through a prelimninary feasnblhty analysxs as dlscussed
in the sections that follow
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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, 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 reauirement. 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 which 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 ‘ ; : i
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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 unauthorized persons

Personnel Safety — The provisions in the system ccacept 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 mayv be neither sufficient diversification of function nor suffi-
cient number of personnel to justify more than a smgle-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 Comimunications
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 computer 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
requitements. A given alternative concept can readily be compared with the
coordination matrix to evaluate how it meets the interagency coordination
requirements. .

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 rejected thhout any further
evaluation.

'A planner may find, for example, some of the following references a
useful supplement to this discussion in checking the technical feas'bxhty of a
project.

W
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for a Municipal Law Enforcement Agency*

Table @
Hypothetical Coordination Matrix

Radio Radio
Point- ‘Base .Mobile- Telephone
to- to- to- Tele- Hot Tele-
Agency Point Mobile Mobile type Lines phone

Other Municipal Law

Einforcement 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
Military Police X X
Federal Agencies X X
Border Pétrols X / X
Park Police X X X X
Conservation Agencies X
Game and Fish X
Forestry X
Liquor Control X X

*Note that this form and the indications of coordinati:m methods thereon are for illustration purposes

only. This illustration is not in

configurations:
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Police Telecomrhunicar‘i‘ons Systems — Prepared by the IIT Research
Institute, Associated Public-Safety Cqmmunications 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 Enforcement and Criminal Justice; Available from the Super-
intendent of Documents, Washington, D.C. 20402 Stock no.
2700-00233

Science and Technology Task Force Report — 2repared by the
President’s Commission on Law Enforcement and Adminstration of
Justice; U.S. Government Printing Office, Washington, D. C. 20402

Report on Police-Naticnal 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
components

Achievability of performance requiremeénts, 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

*National Law Enforemiem Information System Clearing House, 950 L’Enfant Plaza, ‘S.W., Washington, D.C, 20531,
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Availability of necessary real estate and fac”ities

Feasibility of required facility modifications and/or equipment
mGdiﬁcations.

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 are 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 2lements 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 include 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.

61

1

=y e e




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., This includes the
purchase of rights-of-way or access easements.

Services — Service fees used exclusively on the project include legal
fees, engineering fees, transportation costs, riggers expens.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, mdctorcycles, boats, or aircraft used
exclusively on the project.

Installation - Installation costs are one-time costs. They include
instailing the telephone system, pritnary 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 proiect efforts,
These are one-time costs.

T raining—The training of start-up personnel requires initial
investment, Special training could be required 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 t:lecommunications
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 of 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 materlals

Utilities — The cost of water, heat, light, power, air-conditioning,

wgiephone 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.

Fmancwl - 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 b¢
considered investment costs.

Equipment Replacement Costs — Equipmerit 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 § of this chapter.

(2) Identifying Cost Savings

Cost savings may be realizgd from the operation of a new telecommunications
system that replaces an existing system. There are two situations where this may _

e
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Replacement of an obsolete system resulting in operating savings through
decreased maintenance and repair expenses

Integration or system elements for systems that currently operate

individually. ;

. t e e

To estimate potential cost savings from replacing an existing system requires
that costs for the existing system(s) be projected.to each futuse year and that the
savings from this level be estimated for each alternative systems concept. These cost
savings are then analyzed according to the present value methods discussed in
Section 5 of this chapter. The particular cost savings that may be realized inciides

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 op'erafing costs can include:
Personnel — Assignment of personnel ‘made’ eXcess by the system to
other duties more in keeping with their training as law enforcement

officers

Maintenance — Retirement or sale of eqhipment, 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 — Closing of unrequlred faclhtxes and cancellatnon of
insurance, bonds hcenses 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 continued 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 10 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 needed to make a competent analysis, Annual
maintenance costs for eich type of equipment planned for the different concepts
must be established from historical records. An excellent treatment of this together
‘with some applicabl: maintenance cost rates is the subject of an article in the APCO
Bulletin (Ref. 11). The costs for heat, light, air-conditioning, and utility services are
significant in many parts of 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 becormes obsolete and to
include the annual escalation of costs for labor, supplies, and services as indicated by
previous-year budgets. Table 10 makes no provisions for the aniortization of the
initial capital expense. In the municipal budget chart of accounts, there is usually no
provision for amortlzatlon of capltal expense, 5o this has not been mcluded in the
illustration,

The year-by-year dollar ocutlays projected for each system concept over the

evaluation penod may not adequately present differences in the costs of ownershlp
among competmg concepts because of the followmg
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Table 10
Sample Police Radio System Annual Cost

» ) Base Mobile Port.able Dispatch Maintenance | Telephone

Item Buildings Stations Towers Stations Stations Center Shop System
Maintenance¥ $ 320 $1,272 $ 127 $ 4,420 $ 1,116 $ 1,806 | ¢ o8 $ - ‘
Lease Costs - - - - - 1, 440 - 9, 000
Labor - 6,250 - - - © 112,580 6,250 -
Utilities 1, 580 275 120 - - NA 275 -
Training - < - - - 2,610 277 -
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

System Description

One building for dispatch center, two mountaintop transmitter shelters
Two base stations with antennas, duplexers, and filters
Two antenna towers - 150 feet each

One 2-:onsole 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-channel transceivers with charger and spare battery each
One 15-line telephone system at dispatch center

Grand Total $154, 243

* Maintenance costs. for electronic.equipment are average percentages of the original equipment costs as determined

from several years of maintenance 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 miay have a useful life 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 differences 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 dollars and should be so weighted.

The following section addresses each of these important issaes.

4. EVALUATING COSTS AND BENEFITS

Quantitative methods {cr ¢valuating costs and benefits provide a means of organizing
a complex mass of informnation 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 refinements 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 concept that permits ranking of a number of concepts.

When only costs or cost savingé; are quantified, these techniques present an adequate

~comparison only when equivalent benefits or effectiveness exist. When unequal effective-

ness exists, the alternative with the lowest costs of ownership will not necessarily be
preferred. In this situation, the analysis techniques discussed in this section will provide a
more refined basis for assessing lifetime cost differences among altematlve sysiems
concepis.

(1)“ Basic Concepts of Economic Axrpalysis

The concepts of economic decinionmaking are relatively simple. Some of these
5oncepts are briefly discussed.
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1. Least Cost of Time-Distributed Costs or Cost Savings

The result of a decision to implement a systerEl 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, discounted 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 systsm determined by this method is
desirable, since the resources that would unnecessarily be utilized are released
for other purposes.

2. Sunk Costs

A scvond 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 Life

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 useful 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
Technoiogical life of the system
Changes in system demands and level of service desired.
Due 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 vaiue refers to the remaining salvage value of a system at 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, base stations, and other structures, and the market value of
land should be included in order to obtain a meaningful estimate of costs for
each system concept.

5. 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 comparable 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 terms of a present value
analysis of costs, the information 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 compariéon, the costs for each alternative must be
expressed in dollars of the same year. To do this, the costs of future years must
be tranglated 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 retumn of the
original amount invested) that are needed to cover the project costs. Mathe-
matically, the present value (PV) of X dollars spent or received at the end of

n years is
: 1
PV=X1
| (1 +i)P

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 prewent 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 as 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 leve} 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 result in the inaccurate measure or costs
of an alternative due to changes in relative prices, technological effects, or
eccnomic 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 techniques of economic analysis provides only one of the
measures of system effectiveness needed for decisionmaking. The rational 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
not necessarily the least costly system.

8. Relating Costs andBenefits

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 c¢oncept based
upon cost considerations alone. It is usually the case, however, that competing
alternatives will usuilly have different benefits or will have varying degrees of
success in meeting an objective. Evaluaiion of benefits usually is subjective and
will require judgment on the part of the planner.

Quantification c¢f the subjective evaluations of benefits 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 dimensicnless number
indicating the importance or priority that the benefit has in relation to other
benefits. 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 ovérall indication of the merit of the alternative, that is:

WII1 + W212 + W3I3 +oos Wl =2 WnIn
where n is the number of benefits,

It is usually more informative, however, to prepare a matrix of alternatives
versus benefits showing the weighting factors for sach 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 systemn concept and in
presenting the analysis to others 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 accepiability must also be
considered as described in other sections of this chapter.
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5. DETERMINING COMPLIANCE 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

|
\
|
1
The provisions of this Act apply to all interstate and foreign communications ‘
~ 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 1
- 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 Regulations contain mcst
of the information which the planner requires to prepare him for licensing of his
proposed radio stations. The planner therefore should familiarize himself with the
FCC Rules and Regulations or consuit with others who are knowledgeable of their
contents. ’

(3) FAA Coordinatior

The limitations 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 regu'ations may also be imposed by the state through its division of aviation or

~ equivalent office.

e




If the new antenna doés 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 cxisting antenna should be obtained and the
cocrdination performed if there is any doubt.

(4) Faderal Statutory Consiﬂderations

. 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 #ct 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 more
persons, programs that include microwave or radiation, and programs that
otherwise impact on the environment.

Clean Air Act (P.L. 91-604) and Federal Water Pollution Control Act
(P.L. 92-500) — Includes filing an environmenta. statvment

National Historic Preservation Act of l966 -~ The‘NatiOnal Register of
Historic-Places must be consulted to determine the effsct 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 dlsplaced ‘or. property
acquired by Federally assisted programs.

. Federal Freedom of Information Act — Provisions for making available to
the public and press information that is not exempt by state or Federal
law. '

Title VI of the Civil Rzghts Actof 1964 No person shall on the grounds
of race, color, creed, sex or national origin, be excluded from participa-

tion in, or denied the benef\ts from any program whr‘h recewes 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 unsamtary, 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
requirements. 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 the 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 often are incorpnrated specifically in the terms of the applicable grant. Such
instructions, whether specifically set forth or invoked by seference, become part of a
contract between the state and the local govemments 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‘u‘ch 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
governmental 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 technical
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 regional 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 plans for
improving cnmmal 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-
hensive 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 statewide 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
agenc1es at the state, county, and mumc1pal 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 dxspatchmg
Interstate coordmatxon
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 therefore 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 dltfers from the

" state plan
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(3) National Standards 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
Adyvisory 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 plannmg 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 LEAA policies 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 them for conformance with the National
Standards and Goals, the planner should recognize that the Standards and Goals
provide helpful guidance in coordinating the objectives and goals of the agency with
those of the state plans and national concepts. While this coordipation is helpful in
securing approval from reviewing authorities, conforming with the National
Standards and Goals should not be interpreted as a stamp of apyroval for the plan or
that the planned concept is the most effective concept in mezting the needs of the
commumty Justifiable local needs are not invalidated sxmply by their absence from
state or national planning documents. ;
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(4) State Standards and Goals -

National Standards and Goals should be considered at a state level by giving
tliem 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 ACCEPTABILITY

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 systerm 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
safety 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 limproved citizen access to Public Safety Services
Reduced Theft Loéses
| ImproVéd Apprehension Rate
. | . Public Safety Coordination .

Cost Effectiveness

(3) Local Govemmeﬁt 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-sﬁpported 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
concepts. For example, such a set could be: : :
0 = Does not meet the needs

I = Meets the needs

2 = Meets the needs exceptiohally well
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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 differ