SUBJECT:

REPORT NUMBER:

FOR:

CONTRACTOR:

CONSULTANT:

CONTRACT NUMBER:

DATE:

If you have issues viewing or accessing this file, please contact us at NCJRS.gov.

LAW ENFORCEMENT ASSISTANCE ADMINISTRATION (LEAA)

POLICE TECHNICAL ASSISTANCE REPORT

Police Communications Assessment

77~082-170

Tempe, Arizona, Police Department

Population 103,000

Police Strength
(Sworn) 131
(Civilian) 41
Total 172

Square Mile Area

36.3

Public Administration Service
1776 Massachusetts Avenue, N. W.

Washington, D. C.

R. James Evans

J-LEAR~-002-76

December 6, 1977

20036



TABLE OF CONTENTS

I. INTRODUCTION . . ¢ o o o o o o o s a o o o o o

II. ANALYSIS OF THE PROBLEM . . ¢ v ¢ ¢ « o« 4 o o « @
Primary Problem Breas . . « o o o o « o »
Secondary Problem ArYe€as . . + + o o o o o
Computer-aAided Dispatch (CaAD) . . . . . . .
911 Common Telephone Number . . . . . . . .
Maintenance of Equipment . . . . . . « « .+ .
Replacement of Equipment . . . . « « « « « .

ITI. FINDINGS AND CONCLUSIONS . . . ¢ v « ¢ & « o« + &

Iv. RECOMMENDATIONS & & & &4 o + o o o « s o « o o o &

EXHIBITS
Figure 1 - Evaluation Work Sheet . , . . . . . . . . .
Figure 2 ~ 5-Year Time Frame .« « « « o« ¢ o o o « o « &
Figure 2 - B0O MHz Talk-Back Range Calculator . . . .
Figurze 4 ~ Basic CAD and Communications System . . . .

Figure 5 -~ 911 Response Time . . . o & & o o &« &« o « o

Appendix A - Public Safety Frequency Assignments for

Axrizona .

20



1. INTRODUCTION

This report was prepared in response to a request for technical
assistance from the Tempe, Arizona, Police Department in the form of
an assessment of their communications equipment. The department specif-
ically asked that the consultant determine 1) whether the current equip-
ment should be repaired or replaced, 2) whether this equlpment, even if
repaired, could accommodate future needs, and 3) if the current equip-
ment should be replaced, when should that replacement be accomplished.
The consultant assigned was Mr. R. James Evans, and those involved in
processing the request included:

Requesting Agency: Captain Terry Stewart
Administrative Division
Tempe Police Department

State Planning Agency: Mr. Robert E. Hitchcock
Police Specialist
Arizona State Justice Planning Agency

Approving Agency: Mr. Robert O. Heck
Police Specialist
LEAA Office of Regional Operations

Background

Tempe is located on the outskirts of Phoenix, Arizona, and is
experiencing a rapid population growth. In 1960, the city covered an
area of 17.5 sguare miles and a population of 24,897; 10 years later,
it had grown to 23.3 square miles and 68,755 people; as of 1977, the
population is estimated at 103,000, living in a 36.3 square mile area.
With 750 people per month moving into the city, a 1987 population of
190,000 has been predicted, with a maximum potential of 225,000. Since
the police department must expand by a similar ratio, the department is
well aware that its communications facilities must be continuously up-
dated in order to provide fast and reliable police serxvice. '

Priorities

In requesting technical assistance, the priority items in the radio
control room were listed as follows: communications control console,
vehicle status display map, tape logger recorder, standby repeater,
personnel paging system, random access projector, and alarm panel. In
addition to these items, Chief of Police Arthur Fairbanks asked the con-
sultant to review the existing radio frequencles to determine if they were
adequate for future departmental radio expansion, to make a recommendation
as to the replacement of all base station, mobile, and portable radio unlts,
and to review the radio technician's workload in order to determine if
additional personnel were required in this area.

Methodology

In order to meet the technical requirements of the task, it was
necessary to carry out an in-depth review of the various radio control
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room equipment and functions listed as priorities. During the on-sgite
phase of the assignment, November 7-11, 1977, control room functions

were observed over a period of several hours during the day and evening
shifts, and the consultant discussed psrformance and failures. experienced
with the items used during a dispatcher's shift. Also, a recently in-
stalled satellite receiver system located on the south side of the city
was. inspected.

A number of hours were spent with radio technician Stan Conners
regarding the existing equipment and frequency problems. The fact that
Mr. Conners was recently appointed to the State of Arizona Public Safety
Prequency Committee will provide the department with direct contact
relative to any frequency problems. Mr. Conners has been with the depart-
ment approximately one year; before that, the department depended on a
contract with a local radio maintenance firm.

To as. ist in providing a consistent equipment review covering all
items, the consultant prepared a work sheet to be used as an evaluation
guide (see Figure 1, a sample evaluation sheet).

After all data had been collected, the consultant met with My. Sam
McCartt of the General Electric Company to determine trade-in values of
old equipment and the cost of new replacement items.

As part of the assessment of radio frequency problems, the consultant
also met with the chairman of the State Frequency Committee, Mr. Jim
Wortham, to determine what frequencies would be available for future
expansion. He provided the consultant with a copy of the state frequency
manual listing all FCC licensees, excepts from which showing the police
assignments are included as Appendix A to this report.

Pergonnel interviewed during the on-site visit included the following:

Chief Arthur Fairbanks
Tempe Police Department

Captain Terry Stewart
Tempe Police Department

Captain Richard Christensen
Tempe Police Department

Mr. John W. Greco

Director of Planning and Development
K

Tempe Police Department

My, Stan Conners
Radio Technician
Tempe Police Department

Mr, Jim Wortham
Frequency Coordinator
State of Arizona

Mr. Sam T. McCartt
Genersl Electric Company
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II. ANALYSIS OF THE PROBLEM

The primary objectives of this assignment were to review radio con-
trol room equipment items and to determine if they should be repaired or
replaced, and if the latter, when? 1If they were repaired, would the
radio control consoles be adaptable to future expansion and improvements?

A secondary obijective was to determine if the present two VHF radio
frequencies were adequate for police expansion and operation over the
next five years.

The Chief of Police asked for a five-year program of communications
revision that will provide: 1) reliable communications operation, 2) an
expansion capability, and 3) reduced technical breakdowns of equipment.

An internal problem exists in the dispatcher area, where there is an
ever-increasing manual workload that could be considerably reduced and
overall operations improved by control room automation.

There is also a technical problem that centers around the control
consoles in the dispatch office. Many modifications have been made in
the equipment over the past flve years, apparently without any work dia-
grams or instructional changes. This has made it next to impossible to
make quick repairs and has resulted in long out-of-service periods
during equipment failures. This technical problem has surfaced since
the department hired a qualifiea radio technician to maintain all of its
electronic equipment. Prior to the use of a full-time police technician,
the department contracted for the services of a local electronic mainten~-
ance firm. Preventative maintenance on the equipment for this period’
apparently was not part of the contract; consequently, the equipment was
not maintained to factory specifications. Many electronic additions to
the equipment during the past five years were made with parts or assemblies
not from the original equipment manufacturer, and this is now creating a
replacement and servicing problem.

Primary Problem Areas

The consultant, with the aid of departmental personnel, first sought
to evaluate the radio control room equipment and its operatioms.

The control room contains two consoles that were purchased and in-
stalled in 1972 and that will soon be six years old. The normal life of
this type of equipment is seven to ten years, based upon a number of
factors, some of which are: 1) Daily wse, i.e., 8 hr., 16 hr., or 24 hr.,
2) qguality of maintenance; 3) need for expansion of frequencies; and 4)
addition of new concepts (updating).

The existing consoles have had xnany modifications in the wiring area
that apparently were made without documentation or schematics for future
maintenance. The entire console wiring is very complicated and in poor
condition. This creates out-of-service periods of long duration which
can result in severe or critical problems for the officers in the field
and for the public, which frequently requires immediate police action.



Several specific problem areas were cbserved, such as intermittent switch
contacts that are required to switch the operator's headset from radio to
telephone. Repairs have been attempted; however, frequent failures
continue. B2Another problem area involves lack of adequate switching on
the No. 2 console for the car status indicators. This problem developed
when the second frequency was installed and both operators become re-
sponsible for the car status in.their city operating area. Parts such

as relays have been added to the console for additional channel use and
are lying lcose upon existing layers of wire and parts, thus creating a
fire hazard and service problem.

During the consultant's obseérvations of the radio operating pro-
cedures, it became apparent that each operator when receiving a call has
many manual functions. These include keeping a running radio log, looking
up warrant information in a manual file, operating the state and federal
computer terminal, answering the telephone, monitoring channel 9 en a
CB set, maintaining the status of all vehicles in operation, paging off-
duty police personnel when required, handling calls for public works
vehicles on the weekends or during the night if urgent needs arise,
answering alarms from business places, and numerous other duties.

Several devices have been added in an attempt to alleviate this
operator overloading, one of which is the magic-call telephone dialer
that automatically dials a numbexr of pre-recorded often-used telephone i

numbers.

The second area of concern is the vehicle status display which was
mentioned as one of the operator's function. The control is only avail-
able from one console position, making it necessary for the second
operator to manually record the status of each vehicle many times during
an hour of operation. The status lamps on the display are of the high
current type and have a very short life, thereby creating an extra main-
tenance problem. The cabling from the console to the status map is in
bad condition. The car status information should be stored in a mini-
computer where it could be entered from a keyboard and retrieved momen-
tarily, as regquired. One improved method that should be considered is
to have cathode ray tube (CRT) connected to a mini-computer for car status
only; this would automatically update each time the operator enters a

change.

The third area of concern is the logging tape recorder. This equip-
ment appears to be in goed condition and has a 30- to 40-channel recording
capability, which is deemed adeguate for the next five-year: period.

The fourth area is the standby repeater base station. This unit is
only used during emergencies when the main repeater station fails. The
equipment should not require immediate replacement; however, the 110 volt
AC wiring and circuits should be updated and a separate power circuit
supplied for the unit. If a frequency change is made to the UHF band,
it will be necessary to replace the standby equipment.

The fifth area concerns the paging system. Presently this operates
one the No. 1 radio channel. The system has three pocket paging units
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for use by officers when on call. The base station should not be con-
sidered for replacement at this time, since it performs a dual duty.

If a new frequency is obtained for the mobile and portable system, then
it would appear reasonable to keep the existing VHF base station for the
paging operation. The pocket pager units should be replaced in the near
future, since they are not reliable and require considerable maintenancce.

The sixth area of concern is the random access projector. This unit
has not operated satisfactorily and probably should be traded in on a
newer version using prerecorded microfilm. The radio operators indicated
an occasional requirement for high-resolution and detailed street mapping
areas.

The seventh area is the alarm panel.  This equipment and the associ-
ated remote relay panel are obsolete and require considerable maintenance.
The relays appear to be an army surplus type, not available on today's
electronic market. The wiring at the console terminal is in exceptionally
poor condition. The complete alarm system should be updated at the same
time the radio control consoles are replaced.

Secondary Program Areas

A major secondary problem area concerns the radio frequencies,
specifically whether the existing VHF frequencies will suffice for future
expansion or whether the entire police system should be moved to a new
UHF set of frequencies. This problem must be resolved prior to any long-
range planning or replacement of base station, mobile, or portable equip-
ment.

The police department has recently added a second VHF radio channel
and an extensive satellite receiver system. The second raflio freguency
is only 15 KHZ removed from one assigned to the Scottsdale, Arizona, Police
Department. The close proxinity of the two frequencies is creating inter-
ference for cars and portable units when within two miles of the Tempe
base station repeater. )

Radio tests were conducted prior to FCC licensing between the two
cities, and no interference was noted. Since the installation was com-
pleted; corrections of a technical nature have been made without success
in removing the problem.

The consultant, in attempting to f£ind a solution to this problem,
contacted the state frequency coordinator to ascertain if any VHF channel
was available for assignment in the area. The coordinator advised that
all interference-free channels in the area were presently-assigned.

At this point a meeting was held with the state coordinator to review
the UHF police radio frequencies in an effort to find a solution to the
Pproblem. All 20 pairs of these police channels were assigned in the area.
The UHF local government channels were reviewed, but no assignments were
available in this band.  Portions of the State of Arizona frequency manual
covering the requested assignments are attached as Appendix A.
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An inquiry was made regarding the use of the TV shared channels,
(470 to 512 MHz), and the frequency coordinator stated that channels
were available in the area, but that none had been assigned. (These
channels may have some future TV interference problems.)} The next avail-
able band is at 800 MHz, and one station is now operating in Phoenix on
this band in a base and mobile configuration.

In view of the channel situation, the Tempe Police Department should
attempt to obtain three pairs of these channels for their future operation
and start a dual use of VHF and UHF until funds are available to complete
the changeover. A change from the existing VHF radio frequencies to the
800 MHz band requires replacing all transmitting and receiving equipment
in base stations, mobiles, and portables. The change to 800 MHz will
eliminate the intexference with Scottsdale police units and will provide
necessary future system expansion.

Since the frequency problem is a critical requirement, the Tempe
Police Department should immediately proceed to obtain the necessary FCC
license, then purchase one radio repeater base station and a few field
units.. These would be used in a hybrid type of operation until the com-
plete system is changed over. It is estimated that total system replace—
ment may exceed $300,000 in cost and may take up to 5 years. (See Figure
2, a five-year time frame.) The only reason for a hybrid type of operation
on the two bands of VHF and 800 MHz is the lack of funds to completely
change in one budget year. ' If funds were available it would be more
desirable, technically and operationally, to change the entire system
at one time.

Mr. Stan Conners is a member of the State Frequency Committee and
thus will be cognizant of all developments in the new frequency assign-

ments.

Since the 800 MHz band is a new FCC assignment, vendors have not as
yvet produced a complete line of equipment. The five-year time frame
should allow ample time for manufacture and testing of equipment by many
vendors, thus resulting in good competitive bids for the city.

At this point, a discussion of the use of various radio frequencies
is in order. The lower radio frequencies, i.e., police bands of 37-40
MHz, have a longer range to field units than the higher frequencies of
150 MHz, 450 MHz, or 800 MHz. This effect is due to propagation charac-
teristics, whereby the lower frequencies tend to bend with the earth's
curvature and the higher freguencies tend to follow straight line (line
of sight). This characteristic occasionally causes the users of radio
equipment to stay with the lower frequencies due to the extended range.
The higher frequencies can be equally effective, but the system design
must consider the area to be covered (See Figure 3). Additicnal infor-
mation may be cbtained from the November, 1977 copy of the IEEE trans-
actions on Vehicular Technology covering the 800 MHz to 900 MHz tests
in several countries of the world. -

Computer-Aided Dispatch (CAD)

The Tempe Police Department, under direction of Captain Terry Stewart
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of its Administrative Division, has investigated the preliminary

functions and capabilities of a CAD system. The department is presently
joining a computerized file syst=m for all major cities in the Phoenix area.
This master criminal justice storage file will provide a main computer
storage. With the addition of a mini-computer at the Tempe Police
Department, the CAD system becomes a possibility at a much~reduced cost.

Many cities of 100,000 population and over have installed CAD systems
to save manpower and improve response time.

The enclosed diagram, Figure 4, shows the consultant's version of a
very basic communications revision with CAD that can be used as a build-
ing block approach for future updating.l/ The left side top indicates
the telephone operator's position in the proposed communications center.
The citizen's call information is entered into a cathode-ray-tube (CRT)
terminal and appears immediately on the dispatcher's CRT. The dispatcher
can then verbally relay the message to the proper police vehicle that is
indicated on the CRT status terminal. The CRT terminals allow each dis-
patcher to guery the local mini-computer files, as well as the area, state,
and federal files.

Three radio consoles should be purchased with 10-channel capability
for future expansion. The.third position can be used by a supervisor
during the day shift. The cost of communications center changes should
be in the area of $200,000 to $300,000.

The incoming telephone calls, if 911 is installed, may be answered
by the dispatcher, thereby eliminating one position in the communications
room. This is a method now used by Tempe police and many other cities
to save personnel costs.

The 911 Common Telephone Number

The 911 telephone number implementation should be regquested as soon
as possible for installation in Tempe. It would be desirable to have
this implementation coincide with the installation of a new Communications
Center with CAD.

The 911 telephone number provides the citizen with a redugzd response
time in requesting help from the public safety agencies. Figure 5
illustrates improved respcénse time between detection of an event and
notification, with 911 as compared to a cycle without it.

Maintenance of Equipment

The Tempe Police Department hag a full-time radio technician who
repairs and maintains the electronic radio equipment. The service and
‘down-time on equipment has greatly improved since he was added to the
staff, but it will be necessary to provide part-time help for the radio

technician.

1/ The designs and comments provided in this analysis do not constitute
an engineering study for system design but provide some basic overall
recommendations for future engineering designs and specifications.
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In the consultant's opinion, adding a second full-time radio
technician should be considered, since the system updating will increase
the technical workload. A second technician would also reduce the down-
time on equipment to a minimum.

Replacement of Radio Frequency Equipment

The radio equipment in use by the Tempe Police Department is generally
in good condition, and only a few older units are requiring excessive
maintenance. Some of the mobile units are of the single frequency design
and have not been updated to utilize the newly added second radio channel.

A recommended replacement schedule is indicated in Figure 2, the
proposed five-year time frame. The equipment replacement (radio frequency
type) should be planned to coincide with the change of frequencies to a
new band. This will insure that the new units are of multi~frequency and
contain all necessary accessories or options such as tone sguelch, time-
out timers, etec.
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III. FINDINGS AND CONCLUSIONS

The fellowing findings and ¢onclusions were derived from the pre-

1.

ceding analysis of the problem.

FINDING

Radio consoles require replacing.

CONCLUSION

The existing two units do not have an expansion capability for
the next five years. Three consoles should be planned for
future expansion. ' Each console should have a 10-channel
capability. The existing unit is approximately 6 years, and

the vendor no longer manufactures this model of console.

The existing console units are not adaptable to many improved
communications concepts.

FINDING

Radio room is not adequate in size.

CONCLUSION

The existing radio operation should be moved to a larger area.
The telephone operation should be a part of the communications

center.

The center should be secure, with limited access to noncommuni-
cations personnel,

The physical room should have sound~preoofing, improved air-
conditioning, computer~type raised flooring, and adequate

primary wiring circuits.

FINDING

Status display requires updating.

CONCLUSION

The existing status display is only available to one operator;
its wiring is poor, and the entire unit requires excessive
maintenance. The unit requires the use of IBM cards for operation
and would be more convenient if updateq as a CRT terminal.

FINDING

Logging tape recorder is adequate,

14



~ CONCLUSION

The existing tape recorder has a 30~ to 40-channel capability
which leaves room for expansion.

The equipment is in good condition.
FINDING
Standby repeater base station is adequate.

CONCLUSION

The existing standby base unit is not used continuously and
should not require replacement until the system frequency is
changed. The primary power circuits should be re-wired to
minimize future failures.

FINDING

Paging system requires some modification.

CONCLUSION

The pocket paging receiver units are not dependable and require
excessive maintenance. These should be replaced. The base

station transmitter is adequate. It would be advisable to keep
this item for paging only, after the radio system is changed to

800 MH=z.
FINDING
Random access projector is not adequate.

CONCLUSTON

The slide capability is not adequate.v A new type that uses
microfilm would have greater capacity and require less mainten-

ance.
FINDING
Alarm panel is inadequate.

CONCLUSION

The alarm panel uses obsolete parts, the wiring is in poor con-
dition, and the unit requires excessive maintenance.

The panel and associated equipment should be updated when new
consoles are purchased.

15
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FINDING

The present radio frequencies are inadequate.
CONCLUSTON

The two existing frequencies in the VHF band cannot be expanded
due to other users in the area.

Interference from the Scottsdale police units presents an in-
curable problem.

There is no expansion capability for the next 5 years.

The department should consider changing the existing system to
a minimum of three channels in the 800 MHz band.

FINDING

A CAD System implementation should be considered.

CONCLUSION

The CAD would lessen the dispatcher's work load. Computer
terminals are presently in use in the department and a combin-
ation terminal would not regquire excessive training or main-
tainance.

The CAD may improve response time and reduce the operator work-
load. The computer storage would reduce paperwork for the
operator and provide formats for the telephone and radio
operators.

FINDING

The 911 common telephone number should be implemented.
CONCLUSTION

The 211 number would reduce the citizens' response time during
emergencies.

The city should plan a central dispatch operation for all public
safety when 911 is installed. This would reduce operatoxr costs
and provide improved service. A central dispatch operation
should conserve some radio frequency use.

The 911 implementation should occur gimultaneously with the new
dispatch office and CAD installations.

FINDING

There is a requirement for additional maintenance personnel.
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CONCLUSION

The existing workload is too great for one technician and will
only increase with the improvements in the communications area.
An additional technician should improve the "down-time" on
equipment items.

FINDING

There is a need for replacement of existing base, mobile, and
portable equipment.

CONCLUSION

The planning o% replacement units will have to be coordinated
with the FCC license procurement on 800 MHz.

The first procurement might be one base station, the motorcycle
units, and a few old portable units. A second and third phase
of replacement could fit into a 5-year budget plan.

The signal comparator now located at the Butte radio station
should be moved to the dispatch office at the time the new
consoles are installed. This will result in an improved
maintenance for the satellite receiver system.
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IVv. RECOMMENDATIONS

The following specific recommendations provide for the updating of
Tempe police communications:

1. Recommend that the two existing rsadio consoles be replaced
with three, starting immediately with the budget, planning,
design, specifications, purchase, and implementation. A
time-~frame of 2 years should be used as a goal.

2. Recommend that the communications control room be enlarged
to accommodate additional eguipment.

3. Recommend that the communications Captain and the radio
technician visit other control centers in cities of
approximately 100,000 population that are using CAD systems
{(e.g., Sunnyvale, Calif.)

7
v

4, Recommend that the radio tehecnician visit some existing 800
MHz system locations that will provide background information
regarding mobile coverage that might be expect in the city of
Tempe.

5. Recommend that the existing car status display be updated
and become a function of a CAD system.

6. Recommend that new paging units be purchased.
7. Recommend that a new microfilm random access projector be

purchased within 2 years to be used in the control center.

8. Recommend a new alarm panel be purchased with the new consoles
(2-years goal).

o

9. Recommend that immediate action start to obtain an 80N MHz
frequency from the FCC.

10. Recommend that plans and budget requests for a CAD system be
started to coincide with the 2-year time frame for three
radio consoles.

11. Recommend that immediate action be taken for the implementation
of the 911 telephone number. This is a 2-~year goal.

12, Recommend that a budget request be comsidered to add one radio
technician and one supervisor for 8 a.m.-5 p.m. shift in
communications. This is a 2-y<ar goal.

13, Recommend replacement s% all radio (RF) equipment by the end
of 5 years. //”/
/'/
I 14. Recommend thai consideration be given to the establishment of

’ II i8



19

central dispatch for all public safety communicationsg to
coincide with the 911 implementation. This will of
necessity require considerable additional planning in
personnel and equipment that has not been covered in this
assignment.

Vi
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APPENDIX A - PUBLIC SAFETY FREQUENCY ASSIGNMENTS FOR ARIZONA

(Excerpted from the Arizona Public Safety Frequency Manual)



Central Yavapal Fire Dist.;

F 154,280

F 154,295,

¥ 154,310

F ‘ 154,325

F 154,340

F 154355

F 154,370

F 154,385

F 154, 400

F 154,415

F 154,430

F 154,445

L 154, 4525-1 54,4600
P 154.550 ()
P 154,665 (s)
P " 154,680 (s)
P L 1sk695  (8)

Revised 2-10-77

EXERPTS FROM THE ARIZONA PUBLIC SAFETY FREQUENCY MANUAL.

Chandler; - Scotisdaley Mesa;
Phoendxy Peoriay Tempe},
Glendale; (Inter-systems operations only {b-m));

(Inter-systems operations only (b-m));

Douglas; Glendaley

liohave Valley Fire Dept,; Apache Jctn FD;

Flowing Wells FD;

Prescott; Pimay
Oracle VFD; Mesa Fry;
Nacoj Palominas;

Hualapai Valley Fire Dist. (Mohave County):

Deer Valley-Rural Fire Dept,; Phoenix;
Tucson;} Yuma s

-

Rural Fire Protection Co.;

Tucson; Sedona Fire Dist,

Red Rock Fire Dist, Sedonag

Central Helghts Fire Dist.;

Goodyear; . - ~ Chandler; Payson;

Cashion; Montezuma~-Rimrock Fire Dist.;
Nogales Fire Dist,.;

Havasu Fire Dist,;
Holbrook Fire Dept,;

Fixed. Emergency Call Box Service,;

State of Az DPS.:
State of Az DPS Dist, IL.;
State of Az DPS Dist. IX.; Atty Gen of Az.;
State of Az DPS Dist. VIL.;
154,280 - 154,695 MHz

20
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F 154,845

P 154,710 ) Navajo Tribe (mr 158.850);  Yuma County (mr 158.730);
. Tempe (mr 155.685); State of Az DPS (mobile command ctr);
Southern UTE Tribe;
P 154,725 Tucson; , S.E, Az College-Thatcher;
P 1sk, 740 Nava jo Tribe; Yavapai County ( m% c 155.580);
Douglas; :
P 154,755 Phoenix; . Holbrook; Winslow;
Tayloxr; Showlow; Snowflake;
Navajo County S0;
P 154,770 (M)  Gila County;
P 154,785 _ State of Az DPS Dist, ¢I (m) 3
P 154,800 Prescott; New Mexico SP; Yuma County;
- Tempe PD (mr 155,835); C
P I 154,815 _ Mesa (mr); Kingman; Cochise County
- — Sierra Vista; (mr 155.970);
P 154,830 (k) Glendale (mr 156.210); Snowflake;
Taylor; Holbrook; Winslow;
Showlow;

state of Az DPS Dist, 6;

P 154,860 . . State of Az DPS Dist, VI & XI;

P 154,875 New Mexico Mt, top-transmit~ Inter-City system —

. (receive 158.730); Kearny;

P 154,890 ) Phoenix (b-m); State of Az DPS (Mobile command Ctr);
P 154,905 (3) State of Az DPS Dist. I;

P 154.920 (3 Az, Drug Control Dist.;

P 154,935 (3) State of Az. DPS Statewide;

Revised 2-110-77

154,710 - 154,935 tiHz

21



Revised 2=1077? )

P 154,950 (1)
L _ 154,965

L 154,980
L 154,994
L 155,010

L 155.025

L 155,040

L 155.055

P . 155,070

L 155,085
L ~ 155,100

L 155,115
P 155,130

L 155,185

] 155,160

L

Navajo Tribe (mr 158,970); lMesa PD;

Globe; Tempe: {mr 155.880);
NavaJjo Tribe; Prescott; Buckeye;
Tucson;
AP&CHGCouNTYi , e
Kesa; Tucson; NAU-Flagstaff;
N, Mexico SP-Repeater (receives 158,910);
Parker; state of Az DPS (Mobile Command Ctr);
Globe; Miami; | NavajévTribe;
Hualapal Tribe-Peach Springs; Utah CD;
" Navajo Tribe; - Pima County (m);

State of %z Building Maintenance-Phoenix;
State of Az-Corrections;

Nogales; Mchave County; Graham County;

lesa; Gila Bend; N, Mexico-B3an Juan
County Schopls-atop’
Roof Butte;

Phoenix; Yavapal College;
Navago County £0:

Pima County (m & ¢ 153.755); - Xayenta;
N.A.U,-Flagstaff; Page;

Maricopa -County; YWinslow Fire; Bensén DPW;
Flagstaff; State of Az Dept. of Correctlons;

Goconino County (c at Fredonia & Coppermine);
Gila Bend; Mesa PD (m- 159.150);

Cochise College;

Phoenix; Town of Pima; Navajo County E.S.3
Tucson School Dist. I1; X

Kords. Gold Cross Ambulance-Phoenix; Southerih Arizona
Rescue Association-Tucson; Dye ledical aﬁa‘Oxygen
Supply-Phoenix; Vestside Veterinary Enterpriscs-
Tolleson; Az, Mtn, Club Rescue;

Yuma Search & Rescue; .

22 . : v



8 155,175
P . 155,190
S 155,205
S 155,220
-8 155,235
P 155,250
8 155,265
S 155,280
3 155.295
P 155,310
5 155,325
5 155,340
3 155.355

Revised Z~10~77

Kords Ambulance-Tucson;
State of AZ DPS (m) 3tatewide;
Medical Com., Association-Tucson; Marana Schdol Dist,;

Scottsdale Elementary and High School Dist.-Phoenix;
Pima County E.S.; Mesa Ambulance; Az DPS Hellcopters;
Gold Cross Ambulance; Scottsdale Memorial Hosp,;
Sacaton School Dist, 18; '

Ace Ambulance-Lake Havasu City; Santa Cruz Elementary
Maricopa County; Vail Gchool; School Dist. 35;
Indian Oasis School Dist.~-3ells;

Casa Grande; Coolidge; Eloy;
St. George, Utah; Chandler; Springerville and
‘ Bagar;

Graham County EMS; W,B. Arters-St. David;
St, Marys Hosp.-Tucson; St, Lukes Hosp.;

Universale lemorial Service-Phonix; Dr, Jabczenski Paging-

Tucsong Lake Havasu City Fire-Rescue 3quad;
J.P, Ellsworth,DVHM, Prescott; safford Public 3chools;

Arizona Aninmal Hosp,-Phoenix; Howell B, Hood, Tempe;
Doctors Paging liaricopa County Medical Service-Phoenix; -

Gila County 3C(mr.,m & c 154.770);

Doctors Hosp.-Phoenix; Flagstaff Public School Dist.;
Gold Cross Ambulance-3cottsdale;

Tucson Medical Center (Paging); Cochise County;
Marcus Lawrence Hosp.; St, Joseph Hosp led. Ctr.;

Haricopa County Hosp.s Hoemako Hosp.-Casa Grande;

155,175 ~ 155,355 MNHz,
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P 155,370

S 155.385

3 155,400

P 155.415

P 155430

; 155.485 _ (S).
P 155,460 (8)_
P 155475

P 155.490

P 155.505  (s)
P 155,520

P . 155.535

2 15520
P 155,565

P 155.580

P 152* 595

Kévised 2-10-77

Phoenix; Kingnan PD (mr 154,815);

Benson PD; . Huachuca City; Cochise County;
St. Josephs Hosp. Tucson; Memorial Hosp. Plwenix;
Flagstaff Community Hosp,; Arizona State Hosp,;

U of A College of Medicine Paging Systemj

Cochise County Hosp. Association; Good Samaritan
v Hosp.;

Ute Mtn., Indian Tribe - SE Utah and 3W Colorado;
Pina County; '

Phoenix { b-m);

State of Az DPS Dist, VIII; Ag, Drug Control Dist,;

State of Az DPS Dist, I1I:

(1-A(m))state of Az. DPS Dist, V; Gwchise Gounty;

Tucson; Coconino County-Coppermine (r);
ASU-Tempe and Litchfield Park;
State of Az DPS (mobile command ctr);

State of Az DPS Dist. IV; Utah Highway Patrol-
' Statewlde;
Phoenix (b-m); "Winslow; UT=;
Showlow PD; Holbrook; Tayioxrs
Snowflake; T :
Pina Countys _ lMohave County; Villiams;
Sciyttsdale;
Pima County; State of Az DPS (mobile command Ctr);
Payson; Utah Highway Patrol-3tatewide;

Yavapai Gounty (mr 154.740); Prescott;
State of Az. DPS (mobile command ctr);
Needles, Cal,; N. Hexico State Police;

Yavapai County;

155,370 ~ ;55.595 Milz
24 :
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Cochise (founty;
Huachuca Cityyg

Revised 2~10-77
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P 155,610 Pima County; Phoenix PD; |

P 155,625 Wickenburg FD; Hava.jo Tribe;

P 155,640 Phoenix (b-m); Sierra Vista PD;

P 155,655 Casa Grande FD; Apache County 30;

P 155,670 U of A Tucson; Flagstaff (m); Glendale PD;

' o Interagency Statewide; State of Az,;

State of Az, DP5 (mobile command ctr);

P 155,685 Tempe (m 154,710);

P 155,700 Pima County;  Navajo County 30;

L 155.715 Chandler;

P, 155,730 Tucson; Prescott; Page;

- Fredonia;

L 155.745 Navajo County, E.S,

L 155.760 Phoenix; Navajo Tribe; U of A Tucson;
Needles, Cal,;

L 155.775 Coolidege;

P 155,790 Phoenix (b-m); Kingman (m & ¢ 155,130);
Showlow PD; Holbrook; Winslow;
Tayloxr; Snowflake;

L 155,805 Navajo Tribe-Mt., Eldon;

L 155,820 Mesa ( m & ¢ 153,920); Pima County;
Nava jo Tribe;

L 155.835 Yuma.; Tempe PD{m&c 154,.800);

Sierra Vista PD; Bisbee;

155,610 - 155,835 Nz



P 155,850 (1)
Ea 155.865

L 155, 880

L 155.895

P 155,910 (M)

L 155.925

L 155,940

L ‘ 155.955

P 155970 ()

L }155.985 (1)

L 156,000 (k)

L 156,015 (11)

P 156.030 (14)

H 156,045 (1)

H 156,060 (n)

H 156;075 (1)

P 156,090 (%)

Revised 2-10-77

Scottsdale; (mr-m&e 154, 8%5);

Wickenburg; Mammoth;

Slerra Vi;ta;
Tempe (m&c 154.965); Eloy; Flagstaff;
Douglas; Pima‘County; Payson;
Chandler; Aé. Drug Control Dist,:
Casa.Grande; ' . Holbrook; Cochise County;

Maricopa County (m&c 153.980);

Pima County; . Chinle;
Chandler; -t

San Bernardino County-Hayden Peak,
laricopa County Phoeniz College;

Ute HMtn, Tribe-SW Colorado;
Nava jo Tribve; Pima County;

3tate of Az Dept of Corrections; .

Mesa P.W. (m&cl53.815);
Tucson; - Flagstaff;

Yuma County (mr 159.195);

Kayenta;

‘Tuba City;

Kingman;

Cochise County~

(m&c 154,815);
Utah CD;

Navajo Tribe;

Scottsdale PD;

Mohave County;

State of Az DPS Dist, CI (mr 154.785);

26
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H 156,105

H 156,120

H 156,135

P 156.1501 (“>,_
H 156,165 (c)
H .156.180 (c)
H 156,195 (¢)
P 156,210

H 156.225 (c)’
H - 156,240 (c)
H 156,990

H | 157.290

2 158,730

L 158,745

S (v)

157,450

Revised 2-10-77

State of Az AMD Dist IT & V (m&c 151,070);

' State of Az AMD Dist VII (m&c 151,040);

State of Az AHD Dist I & IV (m&c 151,100);

HUAL APAT 27155 535
Y¥iohave County mr); A.S.U, Tempe;

Tucson;

Phoenix;
Apache County (mzc 159,105);

South Tucson; Glendale (m~154,830);
Mohave County (c); Flagstaff (mr);

State of Az AHD Dist III & VI (m&c 151,010);
Maricopa County;

Faricopa County {mr-160,110);

Phoenix;

Yuma County (m-154,710); Mesa;
N, Mexico Inter-City System receive;

Yaricopa County (Phoenix Union School System);
Pina County; - :

One-way paging, 30 watt limit;

27 | 156,105 ~ 158,745 Mz



| I L 158.760 ' Pinal County (m scc 153.800); State Prison
(same as Pinal County); Navajo County (m § c
sec 153.800); .

L . 158.775 Phoenix;

P 158.790 Navajo Tribe; Pima County;

L 158.805 ' Yuma Co.; Mesa (L);
L ' - 158.820 ' Glendale; Pima Co.;
L 158.835 | Colorado, Dolores County; N.A.U.; Pinal CO.E.S.

P  158.850 ** Tucson; Navajo Tribe (m-c see 154.710);

L- 158.865 oD . Tempe (mR) nic(53.190)3

158.880 03] ) Utah (receives on Navajo Mountain); Pinal
County Electrical District i4;

S

1 158.895 o)

p ' 158.910 ™) Tucson; Maricopa County (mr see 159.090);
} New Mexico (receive only);

L - 158.925 M) - Dolores County, Colorado;

L 158.940 ) Gila County (m § c see 154.100); Navajo
. : Tribe (m); Las Vegas, Nevada;

&

L - 158.955 o) _ Arizona Drug Control Dist.;

P 158.970 o) State of Arizona DPS District X; Navajo Tribe;

.
.

LI

158.760 - 158.970 Miz
28
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H 158,985 (1) Pima County (mr-159,180);
H 159,000 (1)
H 159,015 (M)
P 159,030 (1) Hesa (m); Tucson; N, Mexicé recelve;
o =~ - State of Az DPS (mobile command ctr);
H 159,045 (1)
H, 159,060 )
H 159,075 (1)
P’ 1597090 ¥aricopa County (mr-158,910); State of Az DP3-
- _ A (mobile command ctr);
H 159,105 (c) Apache County (mr-156.195);
H 159.120 (c)
H 159,135 (c) Tucson (m); Mohave County;
P 159,150 Coconino County (x); lesa FPD;
H 159.165 (c)
H 159,180 Pima County (m&c-158.985);
H 159,195 Yuma County (m&c-156.045); Maricopa County;
P 159,210 Coconino County-Jacob Iake (r); - Tucson (m);
Coconino County-lit. Elden (c);
¢ 159,300 Pima County (mr-151.370);
C 159,360 Pima County (mr-151,310);

" 29 158,985 - 159,360 Mz
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H 160,110

161,850

[}

163,250

[#2]

Revised 2-10-77

b

(Paging)

Maricopa‘County (mr);

Joint Maricopa County Civil Defense and Dis&ster
Organization;

Maricopa County;

160,110 - 163.250 Miz |
30 : S
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CHFPL~bm

CHFPL-Dbm

L-bm

CHFPL~bm

I~bnm

CHFPL-bm

I~bm

CHFPL~Dbm

451,100
452,250
453,000
453,025

153,050
453.075

453,100
h53,125

453,150

453,175

453,200

k53,225

453,250

k53,275

153,300
k53,325

k53,350
453.375

453,400

Revised 2-10-77

1453 THHOUCH 468 DAID

Havajo Tribe;
Nava jo Health Authority;
Az Highway Dept., St, George, Utah;

State of Az, AHD (call boxes) (dust warning);

3tate of Az DPS Statewide (P) TCD;

Reserved, Highway call boxes;

Phoenix (P); Tucson (F)

Resexrved, Highway call boxes;

Maricopa County (¥-r Thompson Peak);

Reserved, Highway call boxes;

Phoenix (P); - Tucson (F);

State of Az, Pima County Community College Security;

Navajo Trihe;
State of Az Coliseum Board Statewide (L-mr)j

Tucson; 'Youngtown;

State of Az DPS Statewide (P);

State of Az AHD Statewide;

Hesa (L); Tueson (L);

state of Az AHD Statewlde;

Maricopa County (L){m); Tucson (F);

21 451,100 ~ 453,400 MHz




L-tm

CHFPL~tm

L-bm

CHFPI-bm

I-btm

CHFPL~-tm

I~bm

CHFPL~bm

L-bm

CHFPL~bm

I-bm .

CHFPL~bm

CHFPL-btm

b53.425
L53,450

453,475
453,500

453, 525
1453, 550

L53,575
453, 600
153,625

453,650

" 453,675

153,700

h53.725

k53,750

453.775

453,800

u;tvaiséd 2-10~77

Maricopa County (L);

" Phoenix (P);

Phoenix (Lj;

Phoenix (L);

Navajo Tribe;

Pima County (P-r lit,
A.S.U, Tempe;

Pima County;

Phoenix‘(é);
Pima County;
Pina County (F-r Mt.

Pima County;

Tucson Alxport Authority (L);

Tucson (L);

Salt River-Pima-laricopa Indian .
Community;

Lemmon) ; Mohave County (P-x); 3

Phoenix;
Lemnon)

State of Az Dept. of Corrections
Girls School-~Phoenix;

State of Az Statewlde EN3;

Gila River Indian Community, B.I.A,; PapagoxTribe;

Hopi.Tribve;

Hualepai Indian Tribe;. -

Salt River-Pima-karicopa Indian Community;
San Carlos Indian Community;

- State of Az, Phoenix (KJU255);

State of Az AHD Statewide;

PHOENIX (P);

32
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L-bm
CHFPL-Ttm
L-tm
CHFPL~tm
L-bm

CHFPL-bm

L-bn

CHFPL-m

Le-m

k53,825

453,850

153,875

453,900
b53.925

53,950
453,975

456,100

457,250
158,000

158,025

458,050
458.075
458,100
458,125

458,150
458,175

458,200

458,225

Revised 2-10-77

State of AZ, Statewide ENS;

Apache County-Greens

Peak{P-r); State of Az

Livestock 3anitary Board-White Tanks kt, (P-r);

Phoenix;

Chandler;
Maricopa County;

Phoenix (L)

Favajo Trive;

State of AZ DP3(P-r Mt, Lemmon);

Havajo Health Authority-Window Rock;

Az Highway Dept,, §t,

George, Utah;

State of Az AHD (call boxes, dust warning);

State of Az DPS Statewide (P) (TCD);

Reserved,  call boxes;
Phoenix (P);

Reserved, call boxes;

Tucson (F);

Maricopa County (P-c);

Reserved, call boxes;

Phoenix (P);

Tucson (F);

Pima Junior College Securit& Dept;

Nava jo Tribe;

33

453,825 - 458/225 JiHz




.
. .- ‘

HFPL-m

L-m
HFPL-m
L"m

HFPL-m

458.250

458.275

458.300

458.325

458.350

- 458,375

458.400

458,425

458.450

458.475

. 458.500

458.525

458.550

458.575
458.5600
458.625

458.650

34

State of Arizona Coliseum Beard Statewide
(L-m-c);

Tucson;
State of Arizona DPS (P-m) Statewide;
State of Arizona AHD Statewide;

Mesa; Tucson (L);

"State of Arizona AHD Statewide;

Maricopa County (mr);

Maricopa Cougty ®);

Phoenix (P); Tucson Airport Aufhority (L);
Phoenix;

Phoenix (L); Tucson (L);

-

Navajo Tribe;$aeT RWEL: PIMARHR itot-RIDIAN Conta

Pima County (P-c); Mohave Couhty (P-c)s-
A.S.U. Tempe;

Pima Co.;

Phoenix (P);

Pima Co.; Phoenix;

Pima Co.;

458.250 - 458.650 Miz



l |

L-m 458,675
CHFPL-m 458,700
L-m L58,725
CiFPL-m 458,750

458,775

CHFPL-m 458, 800
I-m 458,825
CHFPL-m 458,850
I~m 458,875
CHFFL-m 458,900
. L-n 158,925
CHFPL-m 458,950
458,975

460,025

160,050

a

RCVi sed, z.-lO-??

Pima Countyt tate of Az Dept of Correcclions-
Girls school, Phoenix (m);

State of Az EMS;

Gila River Indian Community; Papago Tribe;
Hopi Tribe; Hualapai Indian Tribe;

Salt Hiver-Finma-haricopa Indian Community;

Colorado River Indians; 3an Carlos Indian Community;

Stete of Az AHD Statewide:

Phoenix (P);

Apache County-$t, Johns (D—c); State of Az Livestock
Sanitary Board-Phoenix. (P-c);

Phoenix;

Chandler;

Mericopa Cocunty;

Phoenix (L);

State of Az DPS Statewilde; San Bernardino County-
Needles, Cal,;

Maricopa County;

. 458,675 ~ L60,050 Mz
35



. Stdte of Ariionq DPS Districts IV § XI;

P-bm 460,075
P-bm 460.100
- 460.125
P-bm. 46\’(3.115'0

~ P-bm.. "‘460.%‘75
P-bm 4§a,zéo.

© P-bm 460,225

" P-bm 460.250

- P-bm 400?75 _
P-b}n' 4«60.306
P-bm 460.325
P-bm 4601.35;&“;‘ ‘

p-bm 460.-3;’7{1.;’"'
P bm | 460.400
P-bm 460.425
P-bm 460.450 -

Maricopa County;

Maricopa County

Maricopa. County;. & 1]

Maricopa County;

Maric‘opa Coxmfy; uéd/? '\ #
_' Lyff"i\iaricnpa' ‘C)o"L.;mty;
S;ﬁate of Arizqna“ DPS, Statewide;
g Peoi'\ia;?\Toil'esibﬁ; El Mirage; Surprise; E

- Youngtown; Avondale; Goodyear;
© State of Arizopa DPS Districts II § VI;
' 'State of Arizona, Districts III § X;

~ State of Arizona DPS Districts V § IX;

Yuma; Paradise VAlley, U of A P.D.:

i
Hi

:;%S’c.é,‘,‘ce,a;qf," Arizona DPS Statewide Interagency;

State of Arizona DPS Districts VIII § XI.I;’Z@

ol

‘1uma . Gilbert;

460,075 - 460.450 Mz °
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Slate of sz Dist I & VII;

State of Az DP3;

Phoenix {P);

Phoenix (P);

Sun City Volunteer Fire District;
(P thru 1985 Grandfathered, no new licenses.)

(P thru 1985 Grandfathered, no new licenses.)

462.950/ L67,950 State of Az DPS Statewide; City of Phoenix;

City of Tucson;

P~bm béo.k7s
P-tm 460, 500
PS-bn . 460,525
PS~bn 440, 550
F-tm 460, 575
F-lm 460,600
P-ba 460,625
S-bm 462,950
S-m 462.975
S-bm

S-bm

Following
User list

462,975/ 467,975  State of Az UPS Statewide; City of Phoenix;

City of Tucson;

list is of Special &mergency MED-1 thru MED-8 pairs of frequencies.
follows frequency listing.

Med, One
Med, Two
led. Three
Med, Four
Med, Five

ied, Six

Med, Seven

Med. Bight

Revised 2-10-77

463,000, /468, 000
463,025, /468,025
463,050, /468,050
463,075, /468,075
463,100, /468,100
463,125, /468,125
463,150, /468,150
463,175/.468,175

460,475 ~ 463,175 KHz
37



P-n h65,025
P-m 465,050
P-m 465. 075
P-m 465,100

-

Revised 2—10~?7

State of Az DPS;

Maricopa County;

Maricopa County;

FMaricopa County;

38

L65,025 - 465,100 HHz



465,125

465,150

465,175

L65,200

465,225

465,250

L65,275

465,300

465,325

»~

i Revised 2-10-77

I *

G

Maricopa County;

Maricopa County;

Maricopa County;

Mﬁricopa County;

State of Az DPS Statewide;

Tolleson;
Surprise;
Goodyear;

State

State

State
Yuma

State

Yuma;
State

State

Phoenix (P);

of Az

of Az

of Az

of Az

of Az

Peoria; Bl HMirage;
Youngtown; Avondale;

DPS Statewide;

DPS Dist. X;

DP3 Statewide;
Paradise Valley;
DPS Statewide IntsrAgency;

DPS Statewide;

DPS Statewkde;

Gilbvert;
DPS / CI (Statewide);

DPS Statewides

465,125 - 465,525 liliz
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