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ABBREVIATIONS AND DEFINITIONS 

Ambulance Oper- - The, ambulance eerv1.co adm1n1.etrative office which 

ations Center will receive dispatch orders and will select SJllTA's 

and equipment for a run. 

APCO - Association of Public-Safety Communications Officers 

CC - Comm Center(s) 

Comm Center(s) - A CoJ11J11unications Center which receives all incoming 

requests for emergency medical services within a 

specified region and designates the ambulance to be 

dispatched. The Comm Center has complete capability 

to communicate by either radio or telephone to the 

various organizations (ambulances, hospitals, law 

enforcement, fire departments, etc.) involved in EMS. 

Comm Link - (See telecommunications link) 

Digital Dial - Located. in the receiver, the Digital Dial Decoder 

Decoder circuit decodes the series of transmitted digital 

dial tone pulses and determines whether the trans

mitted. signal is intended for the receiving station. 

Digital Dial - The Digital Dial Encoder circuit generates a 1500 

Encoder Hz tone which is activated by a switch on a rotary 

telephone type dial. The number of tone pulses 

corresponds to the number dialed. 

Direct Com- - A telecommunications link directly connecting two 

munications Link or more users with no requirement for an i111D1ediate 

dispatcher or operator to relay messages. 

DOT - u. s. De:pa.rtment of Transportation 

EMS - Emergency Medical Service(s) 

EMSCS - imergency Medical Service Communications System 

EMS Requests - Those messages requesting any type of emergency 

medical service involving ambulance or other rescue 

vehicle( s). 
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EMTA - Emergency Medical 'l'echnic1an - Ambulance 

Emer~ency Oper- - The Civil Defenee location in an area which is 

at1one Center constructed and designated to provide emergency 

(EOC) communications colllDland and control during disasters. 

ER - Emergency Room or department 1n a hospital. 

Erlang - A fully loaded communications channel equals 

1.0 Erlang. Fractional Erlang values represent the 

degree of loading. 

FAA - Federal Aviation Administration 

FCC - Federal Communications Commission 

FM - Frequency modulation 

HEW - u. s. Department of Health, Education and Welfare 

HL - "Hot-Line" or dedicated telephone circuit, connecting 

only two specific telephones. 

Hz - Hertz (Cycles per second) 

IHP - Iowa Highway Patrol 

IPR - Iowa Police Radio 

IPS - Iowa Public Safety (Same as IPR) 

LE - Law Enforcement 

LEA - Law Enforcement Agency 

MHz - Unit of radio frequency measurement meaning millions 

of cycles per second• 

Operations - Specifically an ambulance service 

Director Operations Director. 

OPP - Office for Planning and Programming (State of Iowa) 

Phone Patch - A means of directly coupling two-way radio equipment 

to a telephone line thereby extending two-way radio 

communications capability to a fixed location re

mote to the radio equipment. Allows a radio oper-
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Radio Link 

R/T 

SERS Frequencies 

Talco Call Directo~ -

Telecommuni

cations link 

Terminal 

TL 

TRACIS 

TCS 

UHF 

VHF 

VHF Low-Band 

VHF High-Band 

vox 

* Bell system trademark. 

ator to monitor conversation and to maintain con

trol of transmissions as required by FCC Rules and 

Regulations. 

A communication link over which intelligence is 

transmitted by means of radio signals. 

Receiver/Transmitter 

Special Emergency Radio Service frequencies al

located by the FCC. 

A desk top instrument which provides a common answer

ing point for multiple lines terminating in the system. 

Any communication circuit or combination of circuits 

which transmits intelligence from one point to 

another 

A facility at which the consoles for telephone and 

radio system are located and where operations are 

conducted. 

Telephone line, regular dial-up telephone circuit. 

Traffic Records and Criminal Justice Information 

System (Iowa) 

Tone Coded Squelch, an audible or subaudible tone 

transmitted continuously to activate the audio sec

tion of a receiver, thereby allowing the listener to 

hear the message that follows. Otherwise the receiver 

remains quiet until the correct tone is transmitted. 

Ultra high frequency radio frequency band which 

covers 300 to 3000 MHz. 

Very high frequency radio frequency band which 

covers 30 to 300 MHz. 

VHF frequency band, 30 to 50 MHz. 

VHF frequency band, 150 to 174 MHz. 

Symbol meaning "greater than". 

Symbol meaning "less than". 

Voice Operated Transmitter 
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1.0 THE EMS COMMUNICATION SYSTEM 

BACKGROUND 

A quotation from the Highway Safety Programs Standard dated June 27, 1967 

for emergency medical services states, "Many of those injured in highway 

accidents die needlessly or are permanently disabled because they do not 

receive prompt and proper emergency care, Few areas of the United States 

now have adequate emergency services. In most areas, there has been in

adequate planning of emergency logistics, communications and transpor

tation facilities and present services are inadequately managed•••• 

Hospitals and ambulances seldom have radio or other direct communications 

links either to each other or to police radio communication systems·••• 

It is imperative that Highway and other emergency services be improved 

throughout the nation." 

Many people in Iowa have become increasingly aware of the need to reduce 

the serious injury and fatalities which result from accidents. As a re

sult of this concern efforts are being made to improve emergency medical 

services so that accidents can be easily reported and prompt emergency 

medical care provided to the victims. In 1971 Governor Ray appointed an 

Emergency Medical Services (EMS) Advisory Council for the purpose of 

developing and guidinK improvements to the emergency medical services 

(EMS) system in Iowa. The State Office for Planning and Programming and 

the State De"[artment of Health, in cooperation with other Departments of 

State government, and the u. s. Department of Transportation have acted 

in cooperation with the EMS Council to strengthen Iowa emergency medical 

services. 

The developnent of an economical, comprehensive statewide communications 

plan was recognized to be necessary by the EMS Advisory Council. The 

Council acted by employing SPECTRA ASSOCIATES, INC., an Iowa based firm 

of communication system specialists, to perform an in-depth study of the 

present Iowa EMS system and in cooperation with the EMS Advisory Council, 

to develop a detailed EMS communications plan for implementation in Iowa. 

The study was financed in whole through a Highway Safety Act grant from 
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the u. s. Department of Transportation. The resulting plan, when im

plemented, will provide the State of Iowa with a coordinated statewide 

integra.ted communication system which eliminates deficiencies known to 

exist in the present system, and provides a firm basis for future system 

~rowth. 

This report presents the final Iowa EMS plan and is directed to the 

state and local government officials, hospital administrators and others 

who are interested in and are responsible for providing all or portions 

of a comprehensive communications system for emergency medical ·services 

in the State of Iowa. 

It is clear that there are certain fundamental features or capabilities 

which are necessary to enable an effective EMS communication system. The 

features includes 

1. Public awareness of the EMS plan and a uniform statewide method 

by which anyone may summon help. 

2. Immediate dispatch of the closest capable ambulance and rescue 

vehicles. 

3. Transmission of patient condition and receipt of care information 

prior to and durin-g his transfer to a hospital. 

As a result a competent EMS communication system must provide the means 

to, 

1. Report requests for emerp;ency service to a rep;ional emerp;ency 

Comm Center. 

2. Allow communications between emer~ency Comm Centers and ambu

lance operations centers. 

3. Allow communications between mobile ambulance technicians and 

medical personnel at the receiving hospital emergency room to 

provide patient vital sign information and to provide direction 

for patient stabilization. 

4. Allow communications between the ambulance attendants and law 

enforcement personnel. 

Therefore, the question, ''What is an EMS Communications System (EMSCS)" 
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may be answered in summary by stating, "It is an emergency medical service 

telecommunications system providing a central terminus for accepting indi

vidual emergency requests and to summon appropriate ambulance and/or 

rescue facilities; for providing the radio or common carrier links between 

the Comm Center, ambulances, hospitals and their emergency rooms to 

include the medical attendants and public safety and local government 

agencies; and to provide a rapid and cost effective flow of emergency 

medical information". 

FUNCTION 

The EMSCS begins to function when an individual reports either the need for 

medical aid or that an accident has occurred. The function ends with de

livery of the patient to a hospital which has appropriate emergency medical 

capabilities. Within the period of time encompassed by these two events, 

an EMSCS in a region or community should be capable of providing a timely 

and efficient response by means of the followings 

1. A single, well known telephone number at a Comm Center for re

ceiving EMS requests. 

2. A single authority (Comm Center) disp;Ltcher responsible for 

efficient action in handling EMS requests on a regional (multiple

county basis). 

3• A central dispatch authority (Comm Center) for coordinating ambu

lance and rescue vehicle activity throughout a region. 

4. A communications network capable of providing direct communi

cations links between hospitals, ambulance vehicles and rescue 

units (including helicopter ambulances, law enforcement, ambu

lance service, doctors, fire departments, wrecker services, etc.). 

These required EMSC8 ~apabilities are shown by Nigure 3-1. 

In many Iowa communities several of the required communication links 

(Reference Figure 3-1) and capabilities do not currently exist and conse

quently emergency medical services are not supplied as rapidly or as 

effectively as possible, A few facts concerning the status of the EMS 

communications in Iowa .will lend perspective to the application of this 

report. 

-3-



Private citizens initiate directly 40% of the emergency requests for ambu

lance s ervice. The method used to request ambulance services differ• 

widely from one community to another. There is not a standard method for 

summoning the required services and thus assure uniform efficiency in 

patient delivery to medical facilities. There is an experimental highway 

emergency reporting system (HELP) now being tested by the Iowa Highway 

Patrol which makes possible a ready access to ambulance and rescue assist

ance for those traveling the interstate and on the primary highways. Over 

one half of the communities with emergency medical service radio communi

cations make use of local police, fire, or sheriff's radio dispatch facili

ties and many requests for service are received by these a~encies. The 

radio equipment employed in many ambulances is equipment loaned by local 

municipal and county organizations. 

Only 16% of the hospitals in the State of Iowa have radio communications 

between their emergency facilities and the ambulance vehicles serving them. 

Hospital administrators and ambulance service managers recognize the great 

need for direct communication between the ambulance vehicle and the hospital 

emergency room. There are no regional EMS communications centers established. 

THE APPROACH TO ACHIEVEMENT OF THE EMSCS 

The intent of this report is to provide the approach and the necessary in

formation for the construction and operations of a system which has state

wide, regional, and local applications. The system recommendations were 

developed in two EMS Interim Reports (References 4 and 5). 

In order to assist in the EMSCS implementation, the report provides: 

Recommendations and decision guidelines for establishing regional 

boundaries and Comm Center locations. 

Identification of State agencies and regional planning groups who 

can provide planning assistance and who should cooperate in 

decision making. 

Development of ~eneral EMSCS requirements and standards 

Detailed equipment lists and specifications for the terminals 

and communications links of the system. 
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The primary objective of this study is to provide a plan for implementing 

a communications system to be broadly effective to improve emergency medical 

services across the State of Iowa and beyond its border. There must be a 

major impNvement ins 

The methods available for requesting ambulance and rescue services 

statewide, 

Providing radio equipment in ambulance and rescue vehicles to allow 

communications between the vehicle and central dispatch to hospital 

emergency room, and to law enforcement/public $afety mobile units, 

Providing regional Comm Centers to dispatch and coordinate emergency 

services such as intensive ca~e, bloodbank and specialists skills 

within a larger area than local communities and counties, 

Allowing disaster communications which must relate medical services 

to the Civil Defense emergency preparedness plans and to provide 

reliable point-to-point radio links between medical facilities when 

telephone lines are inoperative, 

THE SYSTEM FACILITIES ROLES 

Figure 3-1 diagrams the basic EMSCS functions, The terminal facilities 

and interconnecting links of the communications system are shown in terms of 

the Comm Center, the medical facilities, the ambulance vehicles and oper

ations center, and the local government services, 

A properly functioning EMSCS has a central communications terminal (Comm 

Center) for receiving the EMS requests arriving from any location in the 

region. This allows citizens to request assistance and allows the public 

and private agencies to report that an emergency exists in which victims 

need treatment, 

The Comm Center dispatcher must be able to communicate quickly and directly 

with an ambulance operations center, with ambulance and rescue vehicles and 

with hospital emergency rooms. The Comm Center dispatcher must have at 

his disposal an inventory record file of regional ambulance and rescue units. 

This file should include ambulance locations and their respective effective 
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response areas, availability, and capability for handling various special

ized emergency situations. This information is necessary to select and to 

route only the required number of qualified ambulance vehicle(s) and rescue 

vehicle(s) to the emerRency scene. The dispatcher also must be able to com

municate read1.ly with various government services within a region for there 

are many activities provided by the law enforcement, fire department and other 

public facility agencies which need to be drawn upon in various kinds of 

emergencies. 

The Comm Center must have a communications link to each hospital in the region 

to alert the emergency room and to secure assistance. Also, the Comm Center 

must be able to communicate continuously with ambulances throughout the region 

and provide current information and directions to them as they transport 

patients. 

The EMSCS provides a direct communication pa.th for voice, and is optionally 

implementable for medical data telemetry, from the ambulance directly to 

hospital emergency room personnel or from the ambulance through the Comm Center 

to hospital emergency personnel. Paging of emergency personnel is an important 

adjunct to the EMSCS, however, administrative paging must not occur on these 

links. 

The Comm Center acts as a command and control center for the operation of 

the regional emergency medical services communications. All emergency medi

cal communications within the region either pass through the Comm Center or 

are monitored by the dispatcher. 

The Comm Center location is important. It has a central role in initiating 

emergency communications, It is most economical when designed to function in 

a multi-county region and to interface with other telecommunication networks 

in that region. For practical purposes, radio communication may be con

sidered to be restricted to line-of-sight communication paths from the Comm 

Center to ambulance mobiles and to law enforcement and local government mo

biles which are at or near the scene of the accident. A Comm Center may be 

sited at various locations in a region: 

Within a major hospital facility in that region. 

At a local government communications dispatch center. 

At a regional ambulance service. 
-6-
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The Comm Center should have a capability for communicating with the Comm 

Centers of other regions, In this way statewide EMS communication links 

can be made with local, public, and private agencies and to major medical 

and public safety centers, thus becoming an integrated system serving the 

entire state with maximum effectiveness. 

REGIONAL COMMUNICATIDBS 

The Comm Center dispatcher is responsible in each emergency situation for 

accurate and rapid decisions, He must have a precise knowledge of all capa

bilities for emergency assistance in the region. He must be capable of 

utilizing the EMSCS to secure the assistance appropriate to the situation. 

In some regions the EMSCS operator's control console, receiver/transmitter, 

and antenna are located at the same site. In certain other regions the 

radio base station may be located ~hysically at a different site than the 

Comm Center in order to achieve adequate radio signal. In other regions 

a secondary or remote controlled radio system is required to augment the 

primary radio base station for obtaining regional signal coverage relia

bility and to enable the ambulance vehicles to communicate with the Comm 

Center, 

Communications between regional Comm Centers will normally occur through 

telephone circuits or, under disaster conditions, by means of point-to

point radio channels. The latter should be utilized during disaster or 

major emergency periods in cooperation with Civil Defense emergency plans, 

HOSPITAL/AMBULANCE COMMUNICATIONS 

A most important communication system function is to provide an assured 

link between the ambulance and the hospital emergency room personnel, 

Patient symptoms and vital signs may be monitored and reported by Emer

gency Medical Technician - Ambulance (EMTA's) so that the receiving emer

gency facilities will be prepared for the situation, This link also can 
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be used to convey instructions and medical ad.vice to ambulance personnel, 

CIVIL DEFENSE 

The EMSCS utilizes telephone links as the primary communication media 

with hospitals in the region. It also has the capability for utilizing 

point-to-point radio links, At times of major emergencies and disasters 

during which time the telephone lines are disrupted, the less vulnerable 

radio links are invaluable. 

It is recommended that cooperative planning be carried out between Civil 

Defense and the EMSCS planning authorities to assure that the EMSCS radio 

facilities are available for use in the Civil Defense disaster preparedness 

plans and that these plane be tested periodically. 

LAW ENFORCEMENTLPUBLIC SAFETY 

Law enforcement and public safety personnel discover and become involved 

with many of the emergency situations which require medical assistance. 

The ability to interlink these ap;encies with the EMSCS allows the dispatcher 

to coordinate necesaary activities such as 

to summon ambulance and rescue units, 

to obtain and relate precise locations, 

to obtain interim medical personnel consultation, 

to perform other communication functions important to public safety. 

These linkages can readily be developed by providing a communication link 

between the Comm Center and various law enforcement agencies. The inter

linkap;e is further enhanced by providing a common mutual aid radio channel 

in the vehicles of all interlinked agencies. 
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2,0 REGIONAL PLANNING FOR AN EMS COMMUNICATIONS SYSTEM (EMSCS) 

EMS communications must be planned on a regional basis to avoid the develop

ment of too many Comm Centers, the purchase of excessive equipment, and in

ordinate expenditures of manpower for installation, operation, and mainte

nance. Further, the planned development of regional EMSCS leads naturally 

to an efficient linkage between regions and thus forms a statewide capa

bility for communication between regional Comm Centers, ambulances, hospi

tals, and law enforcement and public safety agencies, 

The primary activity in the development of an integral EMSCS is to determine 

the geographical size and number of subdivisions of each of the various 

EMS regions which are to be established in the State. In any one possible 

EMS region there are, in general, several communities with one or more 

hospitals, each having varying care capabilities. In addition, there are 

several ambulance services available for patient transfer to these hospitals, 

Regional boundaries should include medical facilities and services which 

normally serve and plan cooperatively. A region should also include a 

service area which has an ability and willingness to support an EMS Comm 

Center, The area should not be so great, however, as to require radio propa

gation beyond line-of-sight distances, Ambulance travel range must be con

sidered because their response time is dependent on distance. 

Thia report presents a communications plan for statewide EMSCS implementa

tion. The described system will require cooperative effort between several 

agencies in each region to assure satisfactory operation, Many persons and 

groups will be instrumental to the success of the EMSCS, including: 

Local Medical Facility Administrators 

Regional Health Planning Councils, 

Iowa Hospital Association, 

EMS Advisory Council and Task Forces 

EMS Section of the De::rartment of Health 

State Director of Communications 

Public Safety Personnel 

Specific functional responsibilities are su~gested for these groups. 

-9-



REGIONAL BOUNDARY SELECTION CRITERIA 

The planning of regional boundaries for emergency medical services and the 

establishment of a regional Comm Center can best be accomplished when clear 

selection criteria are established and followed, The criteria used for the 

boundary selections of this report are summarized as followss 

1, A regional health planning committee is functioning or being 

organized which can assist planning efforts for each EMS region 

in the state and which is comprised of representatives of all or 

a majority of the participating facilities within the region, This 

group can provide assistance in regional facility selection, pro

vide cooperation in financing, equipping, and operating regional fa

cilities and can provide an emergency coordinator for operational 

decision making, This individual should play a leading role in the 

cooperative EMS planning within the region and with adjacent regions, 

and for assisting with state and fede:ira.l EMS program activities. 

It is recommended that the established health planning councils 

assume a major role in regional coordination. 

2, An existing facility may be selected as a Comm Center for each 

region, This facility may be either a hospital, a municipal or 

county law enforcement center, a fire department communications 

center, or it may be an ambulance operations center, The selected 

facility muat be willing to assume responsibility for regional 

EMSCS operations, The center should be centrally located although 

this requirement may be relaxed because of higher priority 

selection factors. 

3, A principal hospital 1s located in the region or in an adjacent 

region, This hospital should have a major emergency care facility 

and the requisite medical staff for advising the Comm Center dis

patcher and ambulance team as needed. 

4. A county grouping providing an operational communications range not 

to exceed thirty (30) to thirty five (35) miles from center to 

edge. This distance allows for effective radio communication to 

mobile units from a central base station. To meet other criteria, 

-10-
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remote baBe stations are permitted to avoid the need for excessive 

tranemitter power and antenna hei~hts. 

5. A regional boundary which ~enerally includes the normal radius of 

service of the hospitals within the region. (Reference 5, page 38) 

6. A selection of boundaries which will improve the cost-benefit re

lationship for the entire statewide system. 

COMM CENTER SELECTION GUIDELINES 

To implement an EMS regional Comm Center requires the close coo:rdination, 

cooperation and planning involving several segments of the medical pro

fession, hospitals, and governmental agencies at city, county and state 

levels within the regional health planning council area. Implementation 

planning must consider factors of cost, responsibility for meeting require

ment criteria, and for the future expansion of operations when greater de

mands are placed on the communications system. 

The development of a regional facility to provide adequate EMS communie 

cations can be most economically achieved by using existing · facilities, 

However, in terms of a region having little or no present EMS communi

cations, the Comm Center facility choices in o:rder of preference and re

cognizing present and future activity becomes 

1. Hospitals having hospital-based ambulance~services. 

2, Area hospitals having a strong emergency medical capability and an 

ability to provide an EMS Comm Center which can meet a regional 

requirement. 

3. Local government agencies through which cooperative use of facili

ties may be provided by law enforcement, fire departments, ambulance 

rescue services, and hospitals, to achieve an integrated usage of 

communications equipment and dispatch personnel in serving a 

re~ional EMS community. 

4. Private or public ambulance operations having the size and distri

bution of services allowing them to provide the Comm Center function. 

-11-



In several Iowa communities the hospitals represented within the recom

mended regional boundaries probably have insufficient emergency traffic 

to justify location of the EMS communications system therein. Establish

ing an EMS Comm Center in one of these community hospitals could result in 

a marginal performance, while if the EMSCS were merged with a law enforce

ment and fire communications center, the operational capability for each 

agency would improve and the economy result1n~ from this cooperative 

effort, would be increased. 

HEALTH PLANNING COUNCILS 

There are regional health planning councils/committees now in various 

stages of plan development. The regions in which they are presently 

active are shown on the Iowa map, Figure 2-1. These councils can be a 

valuable asset in the development of a statewide communications system and to 

the other EMS functions required to meet the health and trauma care stand

ards of today and tomorrow. 

There is a proposed organizational structure for providin~ health ser

vices and medical care in the State of Iowa which has recently been 

issued. The planning was sponsored by the Iowa Comprehensive Health Plan

ning Council (Reference 2). Areawide planning is being developed, funded 

and approved by the Office for Planning and Programming of the State of 

Iowa. (Reference 13) The formation and activity of these councils in

dicates a ~reat interest and need for such planning activity to improve 

medical services in Iowa. 

To obtain current information about the organizational status of the council 

in a particular area (region) and the name of a local contact, call the 

State Office of Health Planning,(515) 281-5675. 

REGIONAL FACILITIES 

In applying the foregoing criteria to develop recommended regional bound

aries, an overall criterion is to recognize and consider existing regional 
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plans which will allow meeting primary selection criteria. 

'I'hero are certain county a~s-tm1ments into F:MS rep:ions recommended by this 

plan which are not those specifically shown in the plans of Reference 2 

and 13. Changes in EMS county assignments are justified on the basis of 

the foregoing criteria. 

As the EMSCS is implemented, changes in the recommended regional boundaries 

may be justified based on new information, changes in facilities, and upon 

a revaluation of planning criteria. These changes will require modifications 

in the communication plan and must be coordinated through the Office of the 

State Director of Communications. 

cRECOMMENDED REGIONS AND COMM CENTERS 

The regional boundaries shown in Figure 2-2 are in accordance with but 

are not identical with the Office for Planning and Programming (OPP) 

areawide health planning as reported in Reference 13 which lists the 

counties comprising the regions, the associated health planning councils, 

the Comm Center location, and the nearest major medical center(s) to which 

major trauma activity would be directed if it were not possible to pro

vide adequate service in the region. 

TABLE 2- 0 EMS REGIONS AND COMM CENTERS 

REGION lJ 

Countless 

Health Planning Councils 

Major Medical Center(s)s 

Comm Center Locations 

Remote Radio Base Locations 

Howard, Winneshiek, Allamakee, Clayton 

Minowa Health Planning Council 

Rochester,Minnesota; Dubuque, Iowa 

Decorah 

Elkader 

Comments A local radio base station operates from a site near Decorah 

and above the elevation of the city. 
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REGION 21 

Counties, 

Health P1ann1n~ Counotl, 

Major Medical Center, 

Comm Center Location, 

Kossuth, W 1nnebago, Hancock, Worth, Cerro 
Gordo, ~'rankl 1.n, MHch.,l l, Floyrl 

North Iowa Health Plann1n~ Council 

Mason City 

Mason City 

Remote Radio Base Location, Woden in Hancock County 

Comment, A local radio base station operates from a Mason City site. 

REGION l! 
Counties, 

Health Planning Councils 

Major Medical Center(s)t 

Comm Center Location, 

Remote Radio Base Location, 

Dickinson, Clay, Emmet, Palo Alto 

Lakes Area Health Planning Council 

Fort Dodge, Sioux City 

Spencer or Emmetsburg 

Near the joint boundaries of the four 
counties 

Comments a The regional boundaries are not identical ~o those of the OPP 

Plan for the following reasons& 

1, The Siouxland Health Planning Council now includes Osceola and 

O'Brien Counties. 

2. It is desirable for radio propagation reasons to include Buena 

Vista County in Region 6 to alleviate necessity for a second re

mote base in Region 3. 
3. A planning committee decision is required to determine the most 

suitable Comm Center location. 

REGION 41 

Counties& 

Health Planning Council, 

Major Medical Center, 

Comm Center Location, 

Remote Radio Base Location, 

Lyon, Slowe, Osceola, O"Brien 

Siouxland Health Planning Council 

Sioux City 

Sheldon 

Near Boydon 

Comment, Osceola and O'Brien Counties have already been included in the 

Siouxland Health Planning Council boundaries per the avail

able planning information. Reference 1. 

-15-



REGION 51 

Countiesa Plymouth, Cherokee, Woodbury, Ida, Monona 

Health Planning Councils Siouxland Health Planning Council 

Major Medical Centers Sioux City 

Comm Center Locations Sioux City 

Remote Radio Base Locations One on the joint county boundaries between 
Cherokee and Ida Counties, another at 
Onawa in Monona County. 

Comments A local radio base station operate■ from the Sioux City site. 

REGION 61 

Counties a Buena Vista, Pocahontas, Sac, Calhoun 

Health Planning Councils Health Planning Council of North Central Iowa 

Major Medical Centers Fort Dodge 

Comm Center Locations Storm Lake 

Remote Radio Base Locations Near Varina 

Comments 

REGION 2• 
Counties a 

If Buena Vista County were to remain in the Lakes Area,an

other remote base station would be. required. The Regions 

6 and 7 are now geometrically amenable to effective radio 

communications. 

Humboldt, Wright, Webster, Hamilton 

Health Planning Councils North Central Iowa Health Planning Council 

Major Medical Centers Fort Dodge 

Comm Center Locations Fort Dodge 

Remote Radio Bas~ Locations Near intersection of the Wright, Hamil
ton and Webster County boundaries. 

Comments This county selection provides a boundary which is more 

amenable to radio communications and avoids a second remote 

base station in or near Pocahontas County. 

-16-

' 



I 

REGION 81 

Counties, Chickasaw, Butler, Bremer, Fayette, 
Grundy, Blackhawk, Buchanan 

Health Planning Councils Northeast Iowa Health Facilities Plan-
ning Council 

Major Medical Center(s)a Waterloo/Cedar Falls 

Comm Center Locations Waterloo/Cedar Falls 

Remote Radio Base Locations Near Denver in Bremer County 

REGION 91 
Counties, Delaware, Dubuque, Jackson 

Health Planning Councils Dubuque Tri-State Health Planning Fa-
cilities Committee 

Major Medical Centers Dubuque 

Comm Center Locations Dubuque 

Remote Radio Base Locations West of Dubuque (approximately four(4) miles 
near Asbury) 

Comments, (1) The Comm Center is at Dubuque and a remote base site must 

be selected to serve the proposed region. This location 

can provide radio signal propagation into Grant County, 

Wisconsin and Jo Daviess County, Illinois. 

REGION 101 

Counties, 

(2) For economic reasons and for communications and trans

portation effectiveness, it is recommended that Dela

ware County be included in this region instead of in 

Region 11 

Clinton, Scott, Muscatine 

Maa.lth Planning Councils Rock Island Scott Health Planning 
Council 

Major Medical Centers 

Comm Center Locations 

Davenport 

Davenport 

Remote Radio Base Location, None 

Comments A local base station operates from the Davenport site. 
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REGION 111 

Counties a Benton, Linn, Jones, Iowa, Johnson, 
Cedar, Washington 

Health Planning Councils 

Major Medical Center(s)1 

Comm Center Locations 

Hoover Health Planning Council 

Cedar Rapids, Iowa City 

Cedar Rapids, Iowa City 

Remote Radio Base Locations None 

Comments& 

BE_GION 121 

The State University Hospital facilities in Iowa City serve 

special functions for the entire State and are discussed 

in Section 3.7. A separate base station installation, to 

effectively handle these special functions, would serve 

as the Comm Center for Johnson and Washington Counties 

in Region 11. 

Counties, Hardin, Marshall, Tama, Poweshiek 

Health Planning Councils Health Planning Council of Central Iowa 

Major Medical Center(s)s Des Moines, Cedar Falls/waterloo 

Comm Center Loaations Marshalltown 

Remote Radio Base Locations None 

Comments A local base station operates from the Marshalltown site. 

REGION ll! 

Countless Boone, Story, Dallas, Polk, Jasper, 
Madison, Warren, Marion 

Health Planning Councils Health Planning Council of Central Iowa 

Major Medical Centers Des Moines 

Comm Center Locations Des Moines 

Remote Radio Base Locations Approximately eight (8) miles north of 
Des Moines (near Bondurant) 

-18-
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REGION 141 

Counties, Audubon, Cass, Guthrie, Adair 

Health Planning Councils Tri-Valley Health Planning Council 

Major Medical Centers Council Bluffs 

Collllll Center Locations Atlantic 

Remote Radio Base Locations County line intersections near Adair 

Comments This arrangoent provides a regular shaped region and 

eliminates the need for an additional remote base to cover 

Adair County if it were in Region 17. 

REGION 151 
Counties,, 

Health Planning Councils 

Major Medical Center(s)a 

Comm Center Location, 

Remote Radio Base Locations 

Crawford, carroll, Green 

Tri-Valley Health Planning Council 

Sioux City, Fort Dodge 

Carroll 

None 

Comment, This county selection provides a central regional Comm 

Center and reliable communications is obtained from the 

Carroll local radio base station. 

REGISN 161 

Counties a 

Health Planning Councils 

Major Medical Center, 

Cou Center Location, 

Harrison, Shelby, Pottawattamie, Mills, 
Montgomery, Fremont, Page 

Health Planning Council of the Mid-Lands 

Council Bluffs 

Council Bluffs 

Remote Radio Base Location, One in Shelby County near Portsmouth, 
another in Fremont County near Imogene, 

Comment, (1) A local radio base station operates at Council Bluffs. 

(2) A telecouunications link must be established with the 

EMS in Omaha, Nebraska 
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REGION 171 

Countiesa Adams, Union, Clark, Taylor, Ringgold, 
Decatur 

Health Planning Councils Area 14 Health Planning 

Major Medical Center(s)a Des Moines, Council Bluffs 

Comm Center Locations Creston 

Remote Radio Base Locations Between the joint county lines of Union 
and Ringgold, near Shannon City. 

Comments1 Several hospital emergency facilities serve the region. 

REGION 181 

There is an affinity to Des Moines in the eastern section 

and to Council Bluffs in the western section which provides 

a sufficient capability for major EMS requirements. Com

munications linkages from the Comm Center in Creston must 

exist for triage and decision ma.king between Des Moines 

and Council Bluffs. 

Counties1 Lucas, Monroe, Wayne and Appanoose 

Health Planning Councils Ottumwa Health Plannin~ Council 

Major Medical Centers Des Moines 

Comm Center Locations Chariton 

Remote Radio Base Locations None 

Comments A local radio base station operates from the Chariton site. 

REGION 12.! 

Countiess Mahaska, Keokuk, Wapello, Jefferson, 
Davis, Van Buren 

Health Planning Councils Ottumwa Health Planning Council 

Major Medical Centers Des Moines 

Comm Center Locations Ottumwa 

Remote Radio Base Locations None 

Commentss (1) A local radio base station operates from the Ottumwa site. 

(2) There will be overlap between the Region 18 and 19 com

munications service. This is not undesirable providing 

the interference level can be minimized through cooper

ative activities of the two Comm Centers. 
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REGION 201 

Counties, 

Health Planning Councils 

. Major Medical Center(s)1 

Comm Center Locations 

Remote Radio Base Locations 

Louisa, Henry, Des Moines, Lee 

Southeast Iowa Planning Council 

Burlington, Iowa City 

Burlington 

On a high site near West Burlington 

2,1 SPECIFIC FACILITY SELECTION OF A REGIONAL COMM CENTER 

Recommended EMS regions, counties comprising the regions, and Comm Center 

locations are shown in Figure 2-2, A responsibility faced by a Regional 

Health Planning Council is to recommend to the EMS Committee Advisory Task 

Force a specific facility where the Comm Center may be installed at this 

location, The Comm Center can be located in a hospital with or without ambu

lance service, in a law enforcement facility, in a combination of law enforce

ment and local government services, such as a fire depirtment having a rescue 

squad, or it can be located in an area ambulance service. 

COMM_ CE_NTER RE9.UIREMENTS 

The Comm Centers of the integrated EMSCS regardless of the facility chosen 

must provide and be responsible for the followings 

1, A central communications terminal for receiving the community/ 

regional emergency requests and for dispatching emergency ambu

lance and rescue units. The dispatch position must be manned 

· twenty four (24) hours per day, 

2, Responsibility for providing efficient regional EMS command and . 

control functions via two-way radio and telephone links to the 

ambulance services and to ambulance/rescue vehicle radio oper

ators, to I8,rticipa.ting hospital emergency deiartments, to law 

enforcement dispatch, thence to law enforcement vehicles and for 

information transfer between the regional Comm Center and Comm 

Centers in other regions. 

-21-



B 

E 

H 

K 

,. 

N 

0 

p 

o Sioux l.11. 
~ NEHAHA , ROCK 

NEBRASKA 

.... -~-----1. 
' ' \_,1-----

1 ___ _ _ 

- -

Fairmont a 
I Worthin!,llon a I I 
INOBLES LACKSON /MARTIN 

1,,,,, R,....-. OSCEOLA 
ORoc:k Raoids 0 

H.,,, 
0 

0 Sibley 

OY1lle 
Co,,..:t'°""',1180 

0Anlnon 

~ 
O.nbu•v 

Ovrt,\hlaod 0 

Mapleton • 

Ida Grovt: o A1111u, 

0 
Bau"' C ref'~ 

IC KINSON EMM ET 
0 l ,•~ P,u~ ,r,,·,,.., 

,.,,.~~:'.~~ 0 ° ~~~~ 
0 

' !ilhcrville A;••~1
",o\lJ 

01.,., l• l'.11• M.i,l)kH,t 

oWall•"'(IIO<d 
H,n.tJ~lf'CI O 

Oliancoc~ 

11 12 13 le 

I 
MINNESOTA 

I 
a Albert Lea 0 Austin 

I I 
l rAAI BAULT I FREEBORN I MOWER 

MITCHELL 
lnLLMORE 

OWARO o "" '• . OSSUTH 

• Uanrruft 

s,a,r1GU•Q W 1ll..tnt$ 

a Webstg. City 
LJn~ Qtt-,oOO K•IO 

7 OCallender Ol"h 

• Cowrie 
0 ODa,.ion 

WORTH 
Korthwoodo 

~ f'n,, .. 0 
• St Ansgar 

c,,,. ,0 

e Manly 

Crundy o 
Center ReinbKk • 

TAMA 
o,.~1 ,~ 

MARSHALL· 
0L,SGOfflD 

0 4~ ., 

Marshall~ 
e State L11G•ari1 0 
Center 
,DOUri fetg115°o 

Cruco o 

WINNESHIEK 

Vinton 
0 

Ktotil 
.. SigourM)' 0 o 

skaloosa~ o" ,,.. 
0 19 ,,. ,. 

M.,,--
f rfffl0"1' 0 M 

W 1lh11msonO 

Oluc~ riton 
~ o 

0t\lbi ;ii 18
~,-

APPANOOSE 

01< , •• 

APELLO 

@ 1umw 
6,.i~t•tu"·· 

Eldon • 
AVIS 

O f'l'• 

19 20 2 1 

I 
IHOUSTON 

ALLAMAKEE ~. ft 

1 

LINN 
o _.,. 
~ ~nh'r l',unt 

RECOMMENDED EMSCS REGIONAL BOUNDARIES AND COMM CENTER AND BASE STATION LOCATIONS I . 
I 

10 12 13 15 16 17 1B 19 '>) 21 - - Ill 1111 - Ill - - - .. - -

22 23 

CC Location 
Remote Base 

Location 
BASE STATION 
AT/lfEAR COMM 
CENTER 

State Population 
2,757,S37 

City Population 

.... 100,000 •nd OYet 

• 25.000 to 100.000 

• 5,000 to 25,000 . 1.000 10 5,000 

0 under l 000 

St•teC.J)liaJIS~Wlth 
star-centered symbol 

County $Ht IS shown wrth 
dot eentffed symbol 

Fi gure 2- 2 

SCALE IN NILES 
5 10 zo 30 .. 

22 23 2' 25 

1111 Ill -

0 

G 

.. 

N 

0 

r 

Q 

(/) 
-I 
> 
-I 
m 
(') 

0 
C 
z 
-I 
< I 

(') 

-I 
< 
i 
> 
"'D 

-
0 
:e 
)> 



3, Providing a tape recording of messages for reference and 

playback, 

4. Establishment, use and maintenance of files containing information 

regarding location, status and inventory of the capabilities and 

availability of ambulance vehicles, rescue units and hospital 

emergency facilities and personnel. 

5, A capability for :paging of EMTA and other emergency medical 

personnel, using Special Emergency Radio Services (SERS) fre

quency Channel A (155.340 MHz) in the area surrounding the EMS 

Comm Center and from the remote radio base stations. This pag

ing must not include administrative paging nor include more than 

ten (10) different emergency paging codes due to potential inter

ference with emergency priority traffic, Paging must be performed 

by the Comm Center dispatcher, 

OPTIONAL COMM CENTER REg.UIREMENTS 

1, The Comm Centers should have expandability to add a computer 

based accident/address location and routing system appropriate 

to the EMS area being served, This instant retrieval, locating/ 

routing system must be continually updated through contact with 

public safety/street/road/highway maintenance units in order 

that it contain the latest road and bridge conditions/restrict

ions, These data and those discussed in (4) above could, in the 

future, be retained in an exra,nded version of TRACIS, (See 

Section 3,8) 

2, At a future time in the Comm Centers of large metropolitan areas, 

it may be desirable to provide automatic dispatch control of the 

several telecommunications links controlled by the Comm Centers. 

This would provide direct dial-through and data access between 

ambulance vehicle operators to specific hospital emergency 

rooms, (See Section 3,2,11) 

A very important decision to be made in EMSCS regional planning is in the 

selection of the specific facility for the EMS Comm Center. Installation, 

operation and maintenance costs can be greatly reduced if existing fa-
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cilities and operating personnel can be shared. This decision can be 

made best by a selection ~roup familiar with all communications facili

ti.eG in the region to he covered by the recommended EMS Comm Center. 

Fortunate communt Uea which have started the development of an F.MSC/3 

usin~ the VHF hi~h-band SERS channels will experience reduced system up

p;racle coGts. Thera are cost savings in using operational personnel of 

an existinf1; radio and Comm Center. Fewer equipments will be required in 

a rep;ion where the Comm Center is selected near the p.;eo~raphical midpoint 

of the region, however, in meeting the criteria and guidelines this is 

not always possible. As a consequence this report provides recommend

ations for several remote radio bases operated from Comm Centers. 

Planning and decision making are speeded when questions pertaining to 

planninp.; can be answered "yes" or "no" and on the basis of these simple 

answers take a direct course of action. The following list of Regional 

Comm Center selection key questions is provided in the form of a De~ 

cision Table to aid the user to find an action recommendation. It is 

written for use by facility mana.ge~s/administrators and by government 

officials who may be searchin~ for or aiding in the search for a specific 

Comm Center location. It does not necessarily include all decision 

makin17, steps. _It is recommended that the following decision aid be used 

to p;uide any planning action which is directed at the facility and site 

selection of a Regional EMS Comm Center. 
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TABLE 2-1 DECISION AID - REGIONAL COMM CENTER FACILITY SELECTION 

Action if Answer 
is "NO" 

Review this report 
to determine the 
region in which your 
facility or commun
ity exists. Check 
with the EMS Section 
of the Dei:e,rtment of 
Health for informa
taion. Telephone 
(515) 281-3397. 

Assess your facili
ties for regional 
capabilities in 
terms of guidelines 
in this report. 
See page 21. 

QUESTION 

Is there a plan 
to install the 
EMSCS in this 
region? 

Are there regional 
plans for a Comm 
Center? 

-25-

Action if Answer 
is "YES" 

Determine the status of 
implementation from the 
EMS Section of the Depart
ment of Health (515) 281-3397• 

Determine the relationship 
of your facility to the 
plan. See Section 2.2 
and Table 2- ()). 



TABLF.: 2-2 DECISION AID - SPECIF'l_C REGIONAL COMM CENTER SELECTION 

Action if Answer QUESTION Action if Answer 
is "NO" is "YES" 

Find a facility nearby. 
Determine all per
tinent information 
about its capability 
and obtain EMS 
Advisory Committee 
guidance. 

Is there at the 
Comm Center lo
cation shown in 
Table 2-1, a fa
cility having 
communications 
center operations 
meeting similar 
guidelines? 

E_A_CILITY 1 HOSPITAL WITH AMBULANCE SERVICE 

Seek another fa
cility which may 
assume role. 

Seek the most 
effective facility 
in the region. 

Will a hospital 
assume the Comm 
Center role? 

Is there another 
hospital having 
a similar interest 
and capability to 
assume responsi
bility for the 
EMS Comm Center 
operation? 

-26-

Use requirements from 
Section J,2 in the assess
ment of adequacy and the 
costs for required up
grading to include the 
EMS command/control com
munications, If the 
existin~ facility is 
selected a.s a Comm Center, 
develop specific plans 
based upon the Communi
cation Plan of this report. 
If the sufficient facility 
is not selected, proceed 
with Decision Aid entries. 

Evaluate the hospital's 
capability and willingness 
to assume Comm Center 
responsibility. 

Compare capabilities and 
select the preferred 
facility after consultation 
with the EMS Advisory 
Council. 



TABLE 2-2 (Continued) DECISION AID - SPECIFIC REGIONAL COMM CENTER SELECTION 

Action if Answer 

1e "N,O" 
QUESTION Action if Answer 

1a 11 YES" -- --- -----
F'ACILITYt HOSPITAL WITHOUT AMBULANCE_$ERVICE 

Seek another 
facility which 
could assume 
role. 

Seek the most 
effective fa
cility in the 
region. 

Will this hospital 
assume the role 
of Comm Center? 

Is there another 
hospital having 
a capability and 
interest who will 
assume the Comm 
Center operations 
responsibility? 

Evaluate the hospital's 
capability and willingness 
to assume Comm Center re
sponsibility, 

Comre,re the capabilities 
and select the preferred 
facility after consultation 
with the EMS Advisory 
Council. 

FACILITY I PRIVATE OR PUBLIC AMBULANCE OPERATION 

Seek another 
_facility which 
may assume role. 

Seek the most 
effective fa
cility in the 
region. 

Will this ambu
lance service as
sume the respons
ibility for meet
ing the regional 
communications re
quirements? 

Is there another 
possible ambulance 
facility having a 
similar capability 
and interest? 
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Evaluate the ambulance ser
vice capability and will
ingness to assume Comm 
Center responsibility. 

Compare the capabilities 
and select the preferred 
facility after consult
ation with the EMS 
Advisory Council. 



TABLE 2-2 (Continued) DECISION AID - SPECIFIC REGIONAL COMM CENTER 

SELECTION 

Action if Answer QUESTION 
is "NO" 

FACILITY1 ~OCAL GOVERNMENT AGENCY 

Seek the most 
effective fa
cility in the 
re~ion. 

Seek the most 
effective fa
cility in the 
region. 

Will the local gov-
emment agency 
assume a respons
ibility for meet
the regional EMS 
Comm Center re
quirements? 

Is there another 
local government 
agency in the 
vicinity having a 
similar capability 
who would assume 
responsibility for 
the Comm Center 
operation? 

Action if Answer 
is "YES" 

Evaluate and assure the 
capability for dispatch 
of regional communications 
and the priority to be 
accorded EMS communications 
between hospital emergency 
rooms, ambulance services, 
and this Comm Center, 
(Assure that it will meet 
all guidelines.) 

Compare the capabilities 
and select the preferred 
agency after consultation 
with public safety and 
local government officials 
and the EMS Advisory 
Council, 

Assume at this point in the decision process that the Comm Center specific 

location has been determined, The next activity toward implementation in

volves planning and completion of specific equipment selection, including 

its installation and the development of interconnecting links between 

participating facilities, 

The followin~ Decidion Aids direct planners to specific sections in the 

Communication Plan of this document for guidance, 
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TABLE 2-3 DECISION AID - COMM CENTER PLANNING 

Action if Answer 
is "NO" 

Find the question 
category pertaining 
to management de
signation for the 
regional Comm 
Center. 

Find the question 
category pertaining 
to management de
signation for the 
regional Comm 
Center, 

Find the question 
category pertaining 
to management de
signation for the 
regional Comm 
Center, 

Consult with EMS 
Advisory Council 
for guidance in 
determining 
Comm Center, 

! ::; ~ ... r .. .-:·· 

QUESTION 

Is the Comm Center 
managed by a law 
enf'orcement agency? 

Is the Comm Center 
managed by a fire 
department? 

Is the Comm Center 
managed by a 
hospital? 

Is the Comm Center 
managed by an 
ambulance/rescue 
service comi:any? 
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Action if Answer 
is "YES" 

Plan application for equip
ment, license, financial 
assistance and installation , 
Review Section 3,2,1 for 
equipment recommendations, 

Plan application for equip
ment, license, financial 
assistance and installation. 
Review Section 312,1 for 
equipment recommendations, 

Plan application for equip
ment, license, financial 
assistance and installation. 
Review Section 3,2,1 for 
equipment recommendations, 

Plan application for equip
ment, license, financial 
assistance and installation. 
Review Section 3.2.1 for 
equipment recommendations, 

.J 



2.2 SELECTION OF SPECIFIC FACILITY ROLES IN A REGIONAL PLAN 

'l'htt ovtn:a.11 ~:MHCfl c1evtitlopment for aoh'levemnnt of maximum effectiveness 

requiree the pe.rt1o1pat1on of all functional EMS facilities which can have 

a role in providing emergency medical services within a region. 

Administrators and Directors of regional facilities other than the Comm 

Center facility, must become responsible for their specific role 1n the 

re~ional plan. Suggested roles of facilities are provided 1n this plan 

and should prove to be adequate guidelines for implementation, however, it 

is necessary for each region's Health Planning Council and personnel from 

each :participating facility in the region to develop their specific role 

in relation to other facilities. 

Private and public facilities, telephone company operations, ambulance 

services and local, county and state government agencies have various 

communication capabilities which are important assets which may be used 

to provide an effective and economical EMSCS. 

The following general terminal and link communication capabilities are 

required at various facilities. Assessment of these will allow determin

ation of a :participating facilities role. Detailed specifications for 

the required equipments are provided in the Communications Plan, Section 3.0. 

FAQ.ILITY_ F'UNCTIONS 1 

Hospital Facility, (1) Provide a two-way telecommunications link from 

the Emergency Room (ER) to the Comm Center. 

Terminal equipment in the ER will include a desk 

set, wall-telephone-set or Telco "spokesman" for 

two-way communications to the ambulance vehicles. 

A radio base station may be utilized fora 

(a) Communications between the ambulances and 

the ER • 

(b) Paging of emergency personnel (See Section 

3.2.8) • 
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AmbulanceLRescue 
Service Operations 
Centers 

Law Enforcement/ 
Public Safety 
Fac111ties1 

Telephone 
Companya 

(c) In cooperation with Civil Defense plans, a 

point-to-point radio communications between 

hospitals, Civil Defense Emergency Operations 

Centers (EOC) and to the Comm Center for use 

in a major disaster, 

·(d) The terminal will require a "phone patch" 

from the radio base equipment into the tele

phone links for achieving direct communi

cations links between users, 

Provide a telecommunications link to the Comm Center. 

Terminal equipment required will include a telephone 

desk set and extension(s) which can be answered twenty 

four (24) hours per day, 

Notes It is not necessary or pi.rticularly desirable 

for there to be radio base stations at ambulance ser

vices although monitoring of ambulance to Comm Center 

and hospital communications is justified, See Section 

3.2.8 for paging recommendations. 

Provide a telecommunication link to the Comm Center 

with a radio "phone patch" to allow direct message trans

fer from law enforcement vehicles to the Comm Center and 

from the Comm Center to ambulances when required. Add

itionally, the mobile units will utilize the statewide 

public safety Mutual-Aid frequency channel for direct 

communications to ambulance vehicles, 

Notes Authorization by the law enforcement license 

will be required for ambulance vehicles mobile radios 

to transmit on the Mutual-Aid frequency (EMS Channel C), 

(1) Provide for an emergency request message transfer 

to the regional EMS Comm Center for all ambulance 

and rescue vehicle requests received via "O" (oper

ato~). List dialing information in 'all telephone 
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directories and explain how to reach the EMSCS 

for these emergency requests. 

Note, In metropolitan communities the Re~ional 

Health Plannin~ Council in cooperation with state and 

local ~overnmental agencies will want to consider a 

"911" emergency dialing system to be answered at the 

regional Comm Center. 

(2) Provide lines as required between Comm Centers 

and hospitals, ambulance/rescue operations 

centers and to local government agencies. 

The relationship of a specific facility to the Comm Center and to other 

facilities within a region must be known before the selection and ordering 

of specific equipments and the license application for radio base stations. 

Decision Aid Table 2-4 is provided to assist in determining functional 

relationships prior to facility implementation plan development. 

TABLE 2-4 DECISION AID - SPECIFIC FACILITIES ROLES IN THE REGIONAL 

EMSCS 

Action if Answer QUESTION Action if Answer 
is "NO" __ _ __ is "YES~- ---- ---- -

If my facility is 
not a Comm Center but 
is a hospital or 
ambulance service in 
the region and desires 
to pa.rtici~te in the 
regions EMS program, 
continue with this 
decision aid, 

Is my facility 
a Comm 
Center? 
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TABLE 2-4 (Continued) DECISION AID - SPECIFIC FACILITIES ROLES - -
IN THE REGIONAL EMSCS 

Action if Answer QUESTION 
is "NO" _ _ __ _ 

Action if Answer 
is "YES" 

Find proper category 
for my facility 
further along in 
this Decision Aid 

Establish a plan for 
installing a direct 
telephone line ser
vice between the Comm 
Center and the hospi
tal emergency room. 
See Section 3.2.6 of 
this report for recom
mended facility. 

None 

Is my facility 
a hospital hav
ing emergency 
care facilities? 

Does my hospital 
emergency de
partment have 
sufficient act
ivity to warrant 
a radio for di
rect communi
cations to ambu
lance services? 
See Section 
3,2.10 (Message 
Traffic) for in
formation which 
defines need for 
radio usage, 

Does my hospital 
have .emergency 
medical personnel 
and/or ambulance 
technicians who 
should be radio 
J:8ged? 
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If my hospital expects to 
participate it should pro
vide a common carrier (tele
phone circuit) to the Comm 
Center. See Section 3.2.2 
for detailed requirements 
and Section 3,4,7 for 
specifications, 

Establish a plan for pur
chase, installation and 
licensing of a radio base 
station, See Section 3,2,2 
of this report for de
tailed requirements and 
Section 3,4,7 for specifi
cations, 

Include in plan for radio 
base station the ability 
to provide a paging cap
ability, See Section 3,2,8 
for requirements and 
Section 3.4.7 for specifi
cations. 



TABLE 2-4 (Continued) DECISION AID - SPECIFIC FACILITIES ROLES 

IN THE REGIONAL EMSCS 

Action if Answer QUF,STION Action if Answer 
is "NO" ls "YES! ____ _ 

Find proper category 
for my facility in this 
Table, 

Seek the most 
effective facility 
in the region. 

Is my facility an 
ambulance service 
and/or rescue unit? If my service plans to par

ticipate, develop the plan 
for equipping ambulances and 
rescue units to relate pro
perly with the Comm Center 
frequency channel and the 
law enforcement Mutual-Aid 
channel, Provide a line to 
the Comm Center for request 
notifications on a 24 hour 
per day basis, See Section 
3,2,3 for detailed require
ments and Section 3,4.4 for 
specifications, 

Is my facility a 
local government, 
public safety or 
law enforcement 
agency? 

If my facility plans to par
ticipate in EMS communi
cations see Section 3,2,5 
for requirements and Section 
3,4 for specifications of 
equipment needed for par
ticipation, 

All citizens who live in Iowa can expect to benefit, in time of emergency, 

from a fully operational EMSCS, Each public and private facility serving 

in the provision of emergency actions has a pa.rt to play in the cooperative 

efforts required to make possible a system of this magnitude. Many of the 

required communication linkages can be enabled from telephone circuits 

already installed and operational, When emergency communications is re

quired, message accuracy and a minimum response time to requests is re

quired, This can be accomplished through cross linking telephone lines 

via phone patch with the radio channels by which emergency messages to 

mobile units are communicated, Many agencies will need little additional 

equipment other than the phone patch for developing viable linkages with 

the Comm Centers, 
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The Communications Plan of Section 3 details the syRtem rRquirements and 

specifications for terminal and link equipments which are needed to onable 

the system to work effectively. 

2.3 EMS COMMUNICATIONS SYSTEM (EMSCS) OPERATIONS STATEWIDE 

Emergency req_uests do not respect jurisdictional boundaries, state, county 

or city lines. Conversely, these boundary lines should in no way impair 

the service response time, quality of service or area of coverage for the 

operational EMSCS. 

The systea plans developed herein recognize regional boundaries based up

on county lines. Twenty (20) EMS regions (See Figure 2-2) are designated 

within the State of Iowa. Regional planning, 

1. Utilizes the health planning actions of interested persons in 

an area small enough for the Regional Health Planning Councils 

to manage details and coordinate iarticipating facilities. 

2. Provides regions large enough for the economical employment of 

a specialized radio system to allow ambulance-to-hospital com

munications over an area equal to or greater than required for 

a normal ambulance run. 

The system provides ambulance-to-hospital communications without requir

ing each hospital to have a radio base station although the system accom

modates hospital base stations and will operate more effectively when the 

hospitals which receive large numbers of emergency patients can communi

cate with ambulances via their own radio systems. 

The effective operation of the EMSCS depends upon the voluntary cooper-

ation of many groups which may serve or be served by it through cooper-

ative action. Hospitals are served through an ability to be informed of 

patient condition prior to arrival. This information allows advance 

preparation for a crl.tical c~se. The ambulance service is improvM through a 

request and dis:pa.tch system which allows a shorter response time for 

starting a.nd completing their run. Law enforcement and public safety 
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agencies are sPrved through an ability to obtain needed emerp:ency services 

(amh11 'lanr.,~ and ron<:110 un1tn) to promptly rel1flvo the trauma vlct1.m and 

r.n11torA normal cond 1 t1.onn aftr-,r a h1.p;hway accident ncone or. cUoaster. 'l'he 

c1.t1:r.on on Lhe hlp;hwo.y, al home, at work, or in pursuit of recreation can be 

aaourod of more responsive rescue or hospitalization should misfortune or 

accident occur to him or his family. 

The EMSCS truly serves a large segment of total health care and trauma relief 

and can be an adjunct to health and public safety. The EMSCS implementation 

does not require an entirely new system for it depends upon many system elements 

already in existance which, by use of this plan, can now be integrated for more 

efficient and broader scale usage. For example, an EMS Comm Center might not 

be a new dispatch center but could be achieved by modifications to an existing 

dispatch facility. 

The radio system operated by the Comm Center is largely new and uses frequency 

channels not used generally today and yet it provides functions ofttimes supplied 

today through municipal, county and state public safety radio base stations. 

The communications system planned herein is capable of serving a larger area 

than the usual county or municipal system and a smaller region than served in the 

state public safety radio system. The system is statewide in operation and 

should become an integral part of a statewide radio system serving both highway 

safety and localized public emergency service agencies. 

There are also requirements for inter-state cooperation with adjoining states. 

It is known that the states of Minnesota, Wisconsin, Illinois, Missouri, and 

Nebraska are planning EMS communications systems. The statewide frequency channel 

for ambulance-to-hospitals is the same for most of these states which will allow 

interstate transfer ambulances to communicate when required. 

It is recommended that the responsibility for developing the EMSCS Comm Center 

implementation, operation and maintenance be vested in the Department of Health, 

Community Health Services. Agreements may be made with other state, county 

and municipal agencies for various activities which are a pa.rt of this re

sponsibility. 

It is recommended that the technical planning responsibility for the EMSCS be 

that of the Department of General Services, Communications Division. Joint 

responsibilities must be exercised through action of the EMS Section of 

the Dep:trtment of Health, the EMS Advisory Council and the EMS 
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Communications Task Force to implement the plan. Regional Health Plan

ning Councils, the Iowa Hospital Association and other agencies will 

have responsibilities in various degrees. 

It is recommended that those responsible for the EMSCS engage in inter

s tate EMS communications conferences to develop joint system plans to 

enable a maximum of commonality of standard procedures and to avoid 

channel interference of harmful proportions. Digital dialing, tone codes, 

procedural signals and frequency plans need to be agreed upon. Medical 

data telemetry standards should be developed and FCC petitions should be 

presented to assure an economical and implementable system development. 

Legislation should be developed and enacted which assures the implement

ation and continuity of this system and its integration with other state

wide telecommunications system elements. 

Budgets must be developed and funding obtained through cooperative action 

of planning agencies responsible for the implementation of Comm Centers, 

purchasing ambulance radios, and for hospital and law enforcement/public 

safety agency terminal installations. 
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3.0 COMMUNICATIONS SYSTEM PLAN 

The EMSCS Pla.n provides for upgrading some existing local systems to meet 

the EMSCS per.f'orma.noe requirements and to allow an orderly integration 

with new communications system elements as they are installed. 

During the construction, installation and operational lifetime of any 

system, methods are needed to detect and correct system deficiencies be

fore a penalty in performance or cost is realized. Deficiencies in this 

category may bes 

1. Inadequate radio signal propagation reliability. 

2. Interference of co-frequency operations, 

3. Message traffic overload on a channel, 

The following sections develop system parameters and standards for the 

principal system elements, frequency plans, and message traffic/system 

response time relations. Specifications are provided for radio links, 

telephone links and terminals. Lists of equipment and specifications for 

the various system elements are given, licensing guidelines, operational 

procedures and recommended procedures for utilizing and evaluating the 

EMSCS are detailed. 

While certain of these will need to be periodically updated as technology 

changes, general close adhere.nee to the implied standards is recommended 

for assuring an orderly growth and high performance during the system con

struction and during initial years of operation. 

3.1 GENERAL SYSTEM REQUIREMENTS 

Several system functional requirements must be met to assure an adequate 

capability and performance. These requirements relate to the link oper

ations and equipments needed between a Comm Center ands 

1, Ambulance service and rescue unit (operations center) 

2. Enroute ambulance and rescue mobile units, 
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3. Hospital switchboard and hospital emergency room. 

4. Law enforcement a~ency's dispatch control console. 

5• Other EMS Comm Centers and Civil Defense Emergency Operations Centers. 

System functional requirements must be met for terminal operations and 

for the equipments needed at thes 

1, Comm Center 

2, Hospital Emergency Room 

3, Ambulance operations center 

4. Cooperative law enforcement/public safety agencies 

5, Ambulance and rescue mobile units 

6, Remote communications base stations in the region 

These link requirements and specifications relate to the general system 

diagram shown on Figure 3-1, Generic configurations are established for 

each EMS region in Iowa. Each may be readily visualized upon noting the 

Comm Center stations and hospital location, The functions of the system 

terminals and links were described briefly 1n Section 1 and in Section 

2,2 and are detailed in the following sections, 

3.2 SYSTEM REQUIREMENTS - SPECIFIC TERMINALS 

The EMSCS best serves the state, region and community when in each region 

it can meet the functional requirements, 

Greater appreciation for the system and its elements is gained through 

development of the specific requirements for each terminal and for the 

links into and from these terminals, 

3.2.1 COMM CENTERS 

The Comm Center has several elements regardless of its location and 

operational organization, The following paragraphs describe these elements 

and the different configurations in which they may be used. 
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COMM CENTER ELEMENTS 

The fundamental Comm Center elements are1 

1.. The telephone Call Director. 

2, The call recorders 

3. The "phone pa.tch"s 

4. The communications control console(s) 

5. The radio base station transmitters, receivers, tower, antenna, 

and transmission line and control console, 

6, The emergency power 

7, The control link to any remote base station(s) 

8, The remote base station(s) 

In the Iowa EMSCS there are three basic configurations required in Comm 

Center radio base station operations, These are shown in Figure 3-2 fora 

1, A local radio base stations 

Where the radio communications reliability for the region is 

adequate when the base station is located within a few hundred 

feet of the Comm Center, 

2, A remote radio base stations 

Where · the Comm Center location is not oentrally located to pro

provide reliable radio communications to all parts of the region, 

a remote location for the base station is necessary, In this 

configuration a remote radio base station site is selected at 

distances· up to several miles from the Comm Center and is re

motely controlled via a common carrier link, 

Notes Telco control is recommended for initial implementation 

although the control link may be a microwave link when several 

separate channels are controlled and monitored, 

3, A local plus remote radio base station(s) - Multi-station remote 

bases1 

Where the Comm Center location requires a local base station and 

one or two remote bases for the primary regional signal coverage 

and for communicating into remote counties, (There are two 

regions, 5 and 16, requiring a two-remote-base configuration, 

These bases are controlled from the Comm Center via two sets of 
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control lines. The remote base station(s) must be provided with 

emergency power. Eaoh of the above configurations require simi

lar equiJ)llent specifications which are found in Section 3. 4 .1 , 

The FM radio system operates in a sinp,le frequency simplex, push-to- talk 

mode on frequency channels A, B, and R (for specific region see Section 

3,2,7). Digital dialing and tone coded squelch are used on channels A and 

R to provide an alert signal to a desired receiver and to avoid unwanted 

communications being heard in emergency rooms (See Section 3,2.11), 

Each base radio station will be equipped with at least two separate re

ceivers, each capable of two-frequency priority scan reception. One re

ceiver will have its priority on the statewide channel. Both receivers 

scan all ehannels for signals, and when the squelch is opened the audio 

is allowed to pass via the control link audio line to the CoM Center. 

At remote base stations the outputs of both receivers can be placed on 

two pairs of telephone lines to conserve leased line operating cost for 

the system, 

At the Comm Center the two-receiver audio outputs can be split into two 

speakers, one on the left and one on the right, to allow the operator to 

differentiate. Further differentiation of the received channel is 

brought about by using a tone actuated indicator light on the console 

for one of the channels which allows an absence of the indicator light 

to indicate the other channel, Thus, two speakers and two control in

dicator lights will allow the operator to know which channel has the in

coming signal so he can select a corresponding transmit frequency. 

Incoming EMS request calls are received and recorded by the dispatcher 

through the Telco Call Director. Dispatch action and inforution to 

ubulances and hospitals is transferred to appropriate lines via the 

Card Dialer and Call Director, Radio transmissions to ambulances and 

rescue units are handled in the normal two-way radio operations by the 

dispatcher. Direct communications between the hospital emergency room 

personnel and ambulance mobile units can be phone patched via the 

dial-up or dedicated telephone line between 
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the hospital and the Comm Center. The radio base station is connected 

via a phone patch into the telephone line to the hospital. The dispatcher 

monitors the patched link. 

RADIO SYSTEM DESIGN PARAMETERS 

The Comm Center radio base station and remote base system parameters are 

shown in the following paragraphs. 

The parameters have been selected to provide acceptable quality base/mo

bile radio communications and to produce a minimum of interference from 

region to region. The signal reliability predictions are based upon the 

Spectra Radio Communication Prediction Program (SRCPP) (Reference 3). 
This program was utilized to estimate the nominal antenna heights and 

power levels required for the expected statistical characteristics of the 

region. This program has proved its capability to accurately character

ize base-to-mobile radio communications performance and recognizes the 

statistical variations of the physical characteristics of the radio sig

nals, the terrain, the transmitting and receiving equipment parameters, 

and external noise. 

It is recommended that upon selection of an available site for base sta

tions and prior to procurement of site and equipment, the SRCPP or 

equivalent should be utilized for analysis of the communications from a 

specific site, Site acreage, tower heights and attendant site develop

ment costs can be greatly reduced through this technique. 

The Comm Center radio parameters ares 

1. Service Probability Index - 50% minimum level (The confidence 

level at which word intelligibility 

of over 95% will be obtained for the 

specified time availability and lo

cation variability). 

2. 

3. 
Required Signal to Noise 

Time Availability 

- 50 dB (1 Hz predetection bandwidth) 

- 0.95 (a protection factor which 

assures the required signal-to-noise 
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4. Location Variability 

5, External Noise Grade 
(Mobile and Base) 

6. Receiver Sensitivity 

7• Terrain Roughness 

8, Antenna Gain 

9. Antenna Height 

10, Transmission line 

is obtained 95% of the time) 

- 0.70 (Possible mobile locations are 

assumed to be better than the worst 

30%). 
- Suburban (Grade 3) which assumes a 

moderately quiet radio noise lo

cation remote from high voltage 

power lines and busy thoroughfares. 

- Less than 0.4 microvolt for 20 dB 

quieting in 16 F3 modulation. 

(Assumes that an antenna coupler 

is used when there are multiple re

ceivers per antenna). 

- A value representing the terrain 

roughness in each region. 

- Base stations 8 dbi, omni or as 

listed Table 3.2-1 

Mobiles 1 dbi 

- Bases Radiation center as listed 

in Table J-1, 

Mobiles 6 feet (Roof top mount) 

- 7/8 inch diameter when length ex

ceeds 150 feet (foam dielectric) 

1/2 inch dia.lileter Heliax when length 

is under 150 feet (foam dielectric) 

11, Transmitter output power - Base station and mobiles 100 watts 

These parameters were used to determines 

The approximate reliable coverage radius, 

The antenna heights, 

The antenna gain/directionality, 

and most importantlys 

The radio base and remote base station(s) location in each region, 

This information is listed in Table 3-1, 

Notes Similar parameters were used for the estimation of hospital radio 
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-~---~-------------
TABLE 3-1 REGIONAL COMM Cl!ffi'ER AND REMOTE BASE SIGNAL COVERAGE AND ANTENNA PARAMETERS 

COMM CENTER REMOTE BASE 
50% S.P. 50% S.P. 

Antenna Radius of Antenna Radius of 
Reg height and Coverage height and Coverage 
No. Location type{~uiE~ AmbLP~e Location t;r~ AmbLPage 

1 Decorah 160 feet 36/26 Elkader 180 feet 31/21 
(DB-214-2)E-W DB-225-2(SE) 

2 Mason City 260 feet 50/29 Woden 80 feet 31/21 
DB-224 Omni DB-225-2(W) 

3 Spencer North of 80 feet 31/21 
Ruthven DB-224,0mni 

4 Sheldon Boyden 260 feet 40/29 
DB-224,0mni 

I 5 Sioux City 80 feet 40 feet 
~ DB-22l.J..,Omni 31/21 Onawa DB-224,0mni 28/15 --.J 
I East of 80 feet 

Washta DB-214-2(NW-SE) 

6 Storm Lake Varina 80 feet 
DB-224,0mni 31/21 

7 Fort Dodge Vincent 80 feet 
DB-224,0mni 31/21 

8 Cedar Falls/ Denver 320 feet 
Waterloo DB-:-224,0mni 42/34 

9 Dubuque Asbury 260 feet 
DB-224E 40/29 
(NW-SE) 

10 Davenport 260 feet 
DB-224,0mni 40/29 



TABLE 3-1 (Cont.) REGIONAL COMM CENTER AND P.EMOTE BASE SIGNAL COVERAGE AND AJiTEN NA F~ERS 

COMM CENTER REMOTE BASE 
50% S.P. 50% S.P. 

Antenna Radius of Antenna Radius of 
Reg . height and Cove;mge height and Coverage 
No. Location ty-pe{~ui:e} AmbLP~e Location type Amb/Page 

11 Cedar Rapids 260 feet 
DB-224E(E-W) 40/29 

Iowa City 160 feet 
(Special) DB-224,0mni 36/26 

12 Marshalltown 320 feet 
DB-214-2(NW-SE) 42/Y-i, 

13 Des Moines Bondurant 320 feet 
DB-224,0mni 42/y.i, 

!- 14 Atlantic Adair 160 feet 
0:, DB-224,0mni 36/26 I 

15 Carroll 260 feet 
DB-214-2(E-W) 40/29 

16 Council Bluffs 240 feet 40/29 Portsmouth 160 feet 
DB-224,0mni DB-214-2(E-W) 28/15 

Imogene 80 feet 
DB-224,0mni 31/21 

17 Creston Shannon City 160 feet 
DB-214-2(E-W) 36/26 

18 Chariton 320 feet 100W 
DB-225 SE 42/Y4, 

19 Ottumwa 320 feet 100W 
DB-225 (SE) 42/34 

20 Burlington (911) West 160 feet 
Burlington DB-224E(NE-SW) 36/26 

- . ..... . ----- .. ->. - - ---
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facility base station signal proi:e.gation. These are discussed in Sect

ion 3.2.2. 

3.2.2 FACILITY DESIGN PARAMETERS 

HOSPITAL-NON-COMM CENTER (NO RADIO BASE) 

The terminal for a single hospital in a region is relatively simple as 

shown in Figure 3-3, Terminal equipment can be added to the existing 

telephone system to provide a dial or dedicated direct linkage between 

the Comm Center and the hospital emergency room, In the case where the 

hospital operates an ambulance service, a direct linkage to the ambulance 

operations center is also required. In the Emergency Room and Ambulance 

Operations Center a wall desk set unit or Telco "Spokesman" is utilized 

to monitor and respond to communications, 

Telephone lines are recommended for communications to other regional 

hospitals unless the hospital has become a pm;rt of the Civil Defense EOC 

emergency system which will allow usage ofa radio point-to-point channel, 

A tape cassette record.er usage is recommende~ in the Ambulance Operations 

Center for purposes of assuring that disi:e.tch information for ambulance 

personnel was properly received and transferred, 

HOSPITAL TERMINAL WITH RADIO BASE 

A hospital terminal within a region having a relatively large message 

load should utilize the foregoing telephone linkages to Comm Centers 

and other hospitals and additionally employ a two-way radio base station 

to communicate directly with ambulances carrying emergency patients to 

it. Refer to Section 3,2,10 to establish the message traffic load at 

which this action would be appropriate. The radio base station will be 

operated from the emergency room via a remote desk set with a monitor in 

the ambulance operations center when there is an ambulance service. The re-

ceiver complement is just as used in the Comm Center base station. 
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Each hospital radio system will be assi,l'{?led a digital dialing code and a 

TCS tone. (See Section 3.2.11) 

The radio base station may be used for emergency personnel paging as dis

cussed in Section 3.2,8. Hospital radio base station~ for communications 

with ambulances,should operate to a communications radius of approximately 

twenty (20) miles. Paging of emergency personnel, when using SERS fre

quencies, should be restricted to ten - (10) miles or· less. Paging trans

mitter power levels are ofttimes increased to compensate for the lower 

sensitivity page receivers, This should be avoided on SERS frequencies. 

Generally the antenna height above average terrain should be approximately 

forty (40) feet. The transmitter power output should be fifty (50) watts 

or less, The antenna should have 6 dBi gain and an omnidirectional pat

tern. When the installation of the system is being planned, the specific 

siting related to terrain and tower height must be completed by communi

cations engineers skilled in this work to meet the criterion of 50% service 

probability at twenty (20) miles with restriction of signal coverage be

yond a twenty (20) mile radius, This design will prevent inordinate 

signal interference with the Comm Center operation and between hospitals 

in most regions, 

HOSPITAL 'I'ERMINAL - METROPOLITAN RADIO 

Metropolitan regions having two or more closely located hospitals require 

additional considerations if the Comm Center message traffic warrants a 

radio system (Section 3.2.10) in the hospital, 

For each hospital to acquire a radio systems 

1. Would produce an interference potential which can easily reduce 

the effective channel capacity below that required in the area, 

2, Would be inordinately expensive, 

3, Could reduce the expected benefits of the entire regional EMSCS 

operations. 

The problem can be resolved as recommended in the following design 
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arrangements 

1. Install a single radio base station having a shared usage by 

the hospitals, This base station specification is similar to the 

recommended equipment for a regional hospital, Section J .4.6, 
except in the remote control and audio linkages. 

The remote desk or wall sets are connected onto a dedicated tele

phone line via parallel controls via phone patch to intercon

nect all hospital emergency rooms to the radio input/output 

system. 

2, The frequency used by this facility will normally be the primary 

(R) channel, to reduce potential interference with Comm Center 

traffic, The operational benefit is to allow two-channel oper-

ation in the region and thus achieve an increased message traffic 

capacity. 

3, A designated hospital should provide the location of control for 

the base station dependent upon local arrangements for financing, 

operations, licensing a.nd maintenance of the facility. 

4. The terminal equipment and control could be located at the Comm 

Center, however, the radio base station must be separated from 

the Comm Center base a mile or more to avoid receiver overload when 

there is simultaneous transmission required on an adjacent channel, 

Each should be provided with a source of emergency power. 

This operational system is recommended for Des Moines, Cedar Rapids, Water

loo/Cedar Falls, Sioux City, Council Bluffs, Burlington, Mason City, and 

Davenport as the EMSCS is initiated, Other multiple hospital cities are 

advised to review the operational advantages and the traffic load justi

fication criteria, Additional recommendations are shown in the Implement

ation and Cost Summary, 
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3,2,3 AMBULANCE OPERATIONS CENTERS 

The amhulance oµerations center are Rerven by dial up or dedicaten tele

phone lines to the Comm Center ann associated terminal equipment, Line 

numbers vary dependent on traffic but must be sufficient to carry the re

quests wit~ 4 maximum answer time of fifteen (15) seconds, A rotary number 

arrangement and a sufficient number of desk sets or extensions are required 

to serve the needs, Administrative telephone number(s) should be separated 

from the emergency rotary to avoid blocking the emergency lines, (Sec-

tion 3,4,2), It is recommended that an on-line recorder be employed to 

assure that disJ:)8.tch information is received correctly, Figure 3-4 shows 

the connection diagram, Optionally, a scanning type monitor radio receiver 

for the A, R, and P channels may be utilized, 

3,2,4 AMBULANCE VEHICLE 

The radio equipment in the vehicle is shown in Figure 3-5• The trans

ceiver for voice communications is capable of four-channel operation 

on channels A,R (region), C and a spa.re (for channel designation, see 

Section 3,2,7), Its primary radio usage is for voice communications with 

Comm Centers while enroute to an emergency or when transferring patients 

long distances. After the patient is settled in the ambulance and the 

receiving hospital determined, the Comm Center dispatcher will establish 

a direct link between the receiving medical facility and the ambulance 

via a patch through the Comm Center or direct the ambulance to use the 

hospital base station channel, 

An extended control unit is supplied so that voice communications may be 

enabled from either the ambulance driver or the attending medical techni

can(s), 

Provision can be made to utilize a portable transceiver to communicate 

with the ambulance should it become necessary to perform medical assistance 

away from the ambulance. Utilization of channels A or RE recommended, 

Refer to Section 3,2,9 for a description of the required system elements, 
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poeBih111tiAs and problems in utilizin~ medical data telemetry. 

While the recommended EMSCS utilizes the VHF SERS high-band channels, 

Channel Z (37.10 MHz) equipment is presently utilized for law enforce

ment and local government communications and local EMS communications. 

This equipment may continue to be utilized so long as cross licensing 

of ambulance radio is approved and the system has viability. It is not 

desirable to expand use of this channel for it has much interference 

from local government and law enforcement priority traffic. In regions 

where ambulances carry the Channel Z equipment a temporary installation 

of remote control lines to the local Channel Z base station is advised 

durin~ the period of EMSCS equipment installation. It is more important 

to have an operational ~MS link than to wait for a complete installation, 

Phone patch equipment may be utilizen with Channel Z equipment output to 

cross link with terminal lines, 

J,2,5 LAW ENFORCEMENT AND LOCAL GOVERNMENT 

Communications linkages are necessary and important between the Comm 

Center and law enforcement/local government agencies (public safety). 

Fi~re J-6 shows the diagram of these linka~es. 

Terminal equipment required to acquire these linkages is minimal because 

telephone lines and terminal equipment is used. A phone patch is recom

mended to cross-link the agency's radio base channels via the Comm Center 

to the ambulance ·vehicle, This is a required feature because the ambu

lance is not generally equipped to receive the local radio channel of the 

law enforcement or public safety. A phone patch makes possible limiting 

the number of requir8d ambulance frequency channels and the resulting 

complexity, Good practice minimizes complexity in ambulance vehicle 

communications equipment operation, 

The State tactical (mutual-aid) frequency of 155.475 MHz (Channel C) is 

specified in this plan for ambulance vehicle use in making emergency 
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contacts with law enforcement vehicles. This is a new development having 

many direct benefits to emergency communications. It is recommended 

that the Iowa Department of Public Safety develop a procedure for control

lin~ the usa~e of this channel, which permits ambulance and rescue vehicles 

to be licensed for its use only for emer~ency communications with public 

safety and law enforcement mobile units, 

3.2.6 TELEPHONE SYSTEM 

EMS REQ.UEST ENTRY 

There is presently no uniform method within most communities and in rural 

areas of Iowa by which accidents are reported or emergency medical ser

vice is requested. This results in delay in obtaining assistance and 

sometimes multiple requests for service. In order to correct this situ

ation, it is recommended that provision be made statewide for EMS re

quests to be handled by the telephone system on a region-by-region basis 

in the manner described below, Details relating to a specific regional 

implementation should be handled first by contacting the State Communi

cations Division, (515) 281-3336 who may refer contacts to Mr. Jess C. Lang, 

Data Communications Manager - State Government, Northwestern Bell Talco, 

Des Moines, Iowa 515-281-6974. 

In the larger metropolitan areas of the state, a single seven digit tele

phone number for the regional EMS Comm Center will be listed under 

AMBULANCE inside the front cover of the local telephone directory, In 

addition, all requests for an ambulance which are made directly to a lo

cal telephone operator by dialing "O" will be transferred directly to the 

Comm Center serving the metropolitan EMS region, 

Smaller communities and rural areas are often served by a mixture of in-
• 

dependent telephone companies and Northwestern Bell Telco, Each of these 

companies have either separate community directories or a single directory 

serving several communities. Furthermore, the telephone companies trans

mission network and switching arrangements are not constructed with con-
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I 
sideration for governmental divisional boundaries. This makes it very 

difficult to list a single seven-digit number inside the directory front 

cover for a wide area request. It is possible, however, to list under 

AMBULANCE the single number "O", for Operator, Whenever a person dials 

"O", the answering operator, irrespective of geographical location, knows 

the community originating that call, As soon as the operator has deter

mined that the caller wants an ambulance, the call can be routed to the 

r egional Comm Center serving the ori~inating area, The cost of this 

telephone call will be charged to the Comm Center and has been estimated 

to average one dollar ($1.00) per EMS request. 

It is recommended that each Comm Center have at least two incoming emer

gency telephone lines on a rotary sequence in order to handle a second 

incoming EMS request, if the first line were busy. In larger areas more 

than two rotary lines may be necessary to meet a criterion that emergency 

service request calls should be answered 1n fifteen (15) seconds, 

911 EMERGENCY REPORTING 

The 911 emergency reporting system was announced in 1968 by the Bell 

System (Reference 9), By dialing 9-1-1 all emergency calls within a de

fined area are connected directly to a central emergency switchboard, 

Two Iowa communities, Burlington, and Clinton, in cooperation with North

western Bell Telco have 911 systems in operation, These emergency Comm 

Centers handle all incoming 911 calls involving police, fire and ambu

lance/rescue units 1n those communities, Metropolitan areas and possibly 

the entire state will eventually have 911 systems operating, The ability 

to use a 911 system for an entire EMS region will depend on a number of 

factors, including but not limited to the desires of governmental units 

involved, cooperation of the several telephone companies providing ser

vice to the region, &11d the region~ willingness to pa;y for ·the service, 

The primary contact on 911 systems at Northwes~ern Bell Telco is given in 

the first paragraph of this section, 
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RECORDING OF EMS ~UES'l'~; 

At each Comm Center, the incoming EMS request lines will be provided with 

terminations for a beeper and tape recorder. The beeper is required to 

comply with FCC Rules and Regulations for recording of interstate tele

phone conversations and for intrastate recording determined by Iowa State 

Tariff Regulations. 

It ls recommended that a petition be prepared by cognizant state officials 

for elimination of the beeper requirement for emergency services communi

cations recordin~. The tape recorder will record all conversations on 

the incomin~ EMS request lines. This allows the Comm Center operator to 

"play back" the tape in the event he or others have a question as to the 

location provided. and directions given for the requested emerp;ency medical 

service and can provide legal authenticlty should it be necessary to intro

duce the recordin~ as evidence in a Court of Law. 

The Comm Center telephone instrument or Call Director (See Section J.4.2) 

will be equipped with a "Post-record" button which will allow the Comm 

Center dispatcher to record his own pertinent comments immediately fol

lowinp; a request record. These data can include but not be limited to 

such :1.tems as date, and time the request was received, serial number of 

request data sheet, which ambulance/rescue unit was dispatched, the ambu

lance de-parture time, etc. 

Cassette recorders available have no provision to indicate that the "end-of

tape" is approaching. Therefore, it is recommended that the Comm Center 

Operational Procedures Manual contain the requirement that the quantity 

of unused tape in the cassette is to be checked and recorded in the log 

at the beRinning of each shift and at the end of the emergency request or 

post-record section. When ten (10) percent or less record time remains 

the cassette should be turned over or replaced if that is the end of the 

second side. Whenever a cassette is turned over or permanently removed 

from the recorder, the 0 no-record" tab on the top edge of the cassette 

should be broken out. This prevents accidental re-use of that cassette 

thus destroying the message contained thereon. 
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The recorder cassettes should be filed in a special storage cabinet in 

which the tapes will not be effected by magnetic fields which can destroy 

the recorded messages. The cassettes should be stored until such time as 

there is little possibility that they will become a part of any litigation. 

It is recommended that the length of time required for EMS record reten

tion be included in any pending EMS related legislation. 

COMMON CARRIER SERVICES 

The need for statewide communications between Comm Centers and into the 

special Comm Center at University Hospitals makes highly desirable the 

followinR recommendation. It is recommended that GSA Telpak and/or a -------
common carrier facility be considered in future expansion plans for link-

ing the Comm Centers and providin~ communications links from Comm Centers 

to hospitals and ambulance service operators. 

J.2,7 SERS FREQUENCY UTILIZATION 

The radio frequencies which are available for use in the EMSCS are the 

Special Emergency Radio Service (SERS) frequencies listed in Volume V, 

Part 89, Public Safety Radio Service, Section 89, 525 (f) of the FCC 

Rules and Regulations. See Appendix A of this report. 

As outlined in the sections below, all EMS voice communications in Iowa 

will use the high-band SERS frequencies. 

CHANNEL DESIGNATIOBS 

In order to establish a convenient reference to the SERS frequencies used 

in Iowa EMSCS, the following designators will be useds 
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Channel 

A 

B 

C 

D 

Rl 

R2 

R3 

R4 
p 

z 

Frequency MHz 

155.340 

155.235 

155.475 

154.280 

155.325 

155.355 

155.385 

155.400 

155.295 
37.10 

Purl?.2,se 

Hospital-to-ambulanoe, Comm 
Center-to-Ambulance, Ambu
lance- to-Ambulance (State
wide) 

Comm Center-to-Comm Center, 
Civil Defense (EMS), Hospi
tal to Comm Center (State
wide point-to~point) 

State Public Safety Mutual Aid 

Mutual Aid, Fire (Non-SERS) 

Regions 3, 9, 13, 16, 20 

Regions 1, 6, 10, 14, 12 

Regions 2, 4, 11, 15, 18 

Regions 5, 7, 8, 17, 19 

Statewide EMS Paging 

Statewide local government/ 
law enforcement 

Other specific channel designators may be established by APCO as the need 

arises. Two-way radio communications for EMS in Iowa will not make use of 

the low-band SERS frequencies under this plan. However, some of them 

(See Appendix A) can be used for one-way paging activities as is discussed 

in Section 3.2.8. 

The EMSCS described in this report is open ended with respect to the use 

of the UHF SERS frequencies. A further discussion of the use of these 

frequencies appears in Section 3.2.9 on Medical Data Telemetry. 

SERS FR~NCY COORDINATION 

In order to promote the orderly assignment of SERS frequencies, it is 

recommended that Iowa SERS frequency coordination be established under 

the cognizance of the A~sociated Public-Safety Communications Officers 

(APCO). "This frequency advisory committee must be so organized that it 

is representative of all persons who are eligible for radio facilities in 

the service concerned in the area the committee purports to serve."* 

* FCC Rules and Regulations, Part V, Section 89,15(b) (2), 
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Thia means that the APCO oouittee must include persons representing the 

state organizations and professional societies for 

- hospitals, 

- ambulance/rescue unit operators, 

- phys1o1ana and veterinarians, 

- disaster relief organizations, 

- school bus operators, 

- beach patrols, 

- isolated area establishments, 

communication standby facilities, 

- emergency public communication facilities. 

The interests of several of these functions could be represented by the 

State Director of Communications or his designee. 

The current assignments of SERS frequencies in Iowa are shown in Table 

3·2, This table is presented to provide a data base for future APCO SERS 

frequency coordination activities and provides in this report a basis 

for EMSCS frequency selection recommendations. 

SERS FREQUENCIES BE'IWEEN 155,160 and 155,295 MHz 

The eight (8) lowest 155 MHz SERS frequencies may be assigned for use by 

any person, agency, organization, comtany, etc. who qualified under Part 

89, Subpart P of the FCC Rules and Regulations and who are listed in the 

first paragraph of the SERS Frequency Coordination section. The number of 

licenses issued to those qualified in Iowa and within a seventy five (75) 

mile band adjacent to the Iowa borders on the frequencies, 155,160 MHz 

through 155,295 MHz, are shown in Table 3-2. These frequency assignments 

do not appear to fonn a pattern other than possibly geographical, because 

there has been no previous Iowa SERS frequency coordination activity. 

The assignment of any of this group of eight (8) SERS frequencies is 

important to the EMSCS because improper systematic assignments could result 

in equipment complications and uncontrollable interference, 
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TABLE 3-2 APPROXIM"m NUMBBR OF FCC LICENSFS I$UED IN AN AREA ENOOMPASSING IOIA PLUS 2~ ~ nrro THE 

ADJACENT STATES 

FCC Licenses Issued in Iowa FCC Licenses Issued Within Z2 Jalles of 
Iowa Border 

Ill 

] -s:: al · Ill 
0 ID aS t~ 0 .... a J-4 IQ CD ~ s:: +' 

SERS(VHF) 
.... +> aS 

~ 
0 ~ IQ ..-1 .... 0 H ..-1 

~ .-I aS .... r:: co C: 0 .... IQ J-4 ~ 
..._,, s 

High-Band. ~§! 0 .... ,-t aS IO IQ 0 C: :;j .... J-1 0 .... ,-t ~ CD C: 0 0 A ,-t \I'\ 

Frequency IQ CD 0 p.. ,5 a .... 0 11} aS ['.. 
ti) 1! Ill >, +' .c: ID .0 ,-t IQ (ll . +> 

MHz 
::E: Cl) .c: CD 0 0 ~ CD .... ,-t .... .... 0 o+ 
!¥JO A e, >. ti) ::i:: :z :E: H ;3 :E: ti) 8 

155.160 1 12 1 0 1 6 2 2 1 0 2 28 

I 

°' 
155.175 1 1 0 0 0 1 0 0 0 1 0 4 

f 155.205 0 5 0 0 0 0 1 0 0 0 1 7 
155.220 0 7 2 0 0 2 . 6 2 0 3 1 23 

155.235 B 0 0 0 0 0 1 0 0 0 0 1 2 

155.265 0 2 0 0 0 0 1 1 0 0 1 5 
155.280 0 9 1 3 1 3 5 4 · 0 0 1 27 
155.295 p 0 0 1 0 0 0 1 3 0 0 0 5 
155.325 Rl 0 0 0 1 0 1 0 5 0 0 0 7 
155.340 A 0 0 0 9 0 2 5 6 0 2 0 22 

155.355 R2 O· 0 0 0 0 0 0 0 0 0 0 0 

155.385 R3 0 0 0 0 0 0 0 0 0 0 0 0 

155.400 R4 0 0 0 1 0 1 0 1 0 0 0 3 

• • • • 111 .. __ .. - a•· .. Ill - • _., 
..., - -



Since there are no FCC licenses issued in Iowa and only two licenses 

issued within the seventy five (75) mile band surrounding Iowa, 

1 . It is recommended that 155.235 MHz be used statewide for hospi

tal-to-hospital, Comm Center-to-Comm Center and Comm Center-to

hospital point-to-point emergency communications. Antenna 

height and radiated signal power for these point-to-point com

munications should be consistent with distance, location and 

terrai n considerations. 

2. Jt is recommended that the use of 155.235 MHz point-to-point 

radio channel be implemented only when its function has been 

included in a Civil Defense area plan for regional disaster 

operations. This will conserve radio spectrum and make possible 

a relatively clear channel when natural and man-made disasters 

threaten or strike and when common carrier facilities are dis

abled. At other times, common carrier and telephone facilities 

should be utilized for point-to-point communications channels. 

Providing there is no favorable resolution of the FCC Docket 19643 to allow 

EMS personnel ~~in~ on the 157.450 MHz channel, it is ~ommended that 

the SERS 155.295 MHz (Channel P) be utilized for statewide paging of medi

cal and ambulance technician personnel by hospital and ambulance oper

ations. See Section 3.2.8. 

SERS FREQUENCIES BETWEEN 155~ AND lli.400 MHz 

The five (5) SERS frequencies 155.325 MHz through 155,400 MHz are "avail

able for assignment only to hospitals eligible under Section 89,503 and 

to those ambulances which submit a showing that they render coordination 

and cooperation with a hospital authorized on this frequency",* FCC 

Rules and Regulations Part V, Section 89.503 read.s1 

* FCC Rules and Regulations, Part 5, Section e9,525 (f) (17). 
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"89.503 Hospitals 

(a) Eligibility 

"Institution or establishments offering services, 
facilities, and beds for use beyond twenty four 
(24) hours in rendering medical treatment". 

All the current assignments of these frequencies shown in Table 3-1 
concurs with this regulation. 

1. It is recommended that the 155.340 MHz frequency be used for 

statewide communications between ambulances and Comm Centers, 

utbula.noes and hospitals, and between ambulances. This pro

vides radio communications between any ambulance traveling in 

Iowa and a Comm Center, Emergency personnel paging on this 

frequency is permitted by a Comm Center but must be limited 

to EMTA's, other ambulance personnel and cardiac arrest teams. 

(See Section 3.2.8) 

2. It is recolllJllended that the regional frequencies of 155.325, 
155.355, 155.385, and 155,400 MHz be used as an additional 

channel within an established. EMS region when traffic loading 

or special operations justify their assignment. 

SERS FREQ,D_~QIES - REGION.AL PLAN 

Figure 3-7 shows a recouended EMS regional frequency assignment plan using 

the four SERS hospital/ambulance frequencies discussed in previous para

graphs. This plan is developed to minimize interference between co-fre

quency regions, By using the same antennas and base station locations as 

used for 155.340 MHz, coverage of the region will be provided. These 

regional frequencies will be used to prevent interference on the statewide 

frequency in those regions which are expected to have heavy message traffic 

loading. Interference is mitigated. in two ways1 

l. Through use of an additional channel. 

2. Through the ability to use tone squelch on the A and R channels com

bined with digital dialing on both channels. See Section 3.2.11 

It is recommended that all regions having a hospital radio base station 
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operate the facilities on the R channel, Refer to Section 3.2.10 for 

recommendations of regions where· this exists. 

Region 11 (Comm Center - Cedar Rapids) has a special situation and will 

operate on 155.385 MHz (Channel R3) because the University of Iowa Medi

cal Hospitals and the Veterans Hospital are located twenty five (25) 
miles distant with University Hospitals utilizing a radio facility oper

ating on 155.340 MHz, This operating frequency arrangement is necessary 

because a large number of patients are delivered daily from all parts of 

Iowa and from adjacent states to these medical facilities. (See Sec

tion 3,7), 

Region 13 (Comm Center - Des Moines) currently has a large private ambu

lance service operating on 155,325 MHz (Channel Rl), This frequency has 

been selected as the regional frequency to reduce the volume of message 

traffic on 155,340 MHz generally used by ambulances bringing patients 

into Des Moines from other areas both inside and outside the region. 

Other regions utilizing two channels will benefit to a lesser degree 

initially but as the system becomes fully equipped, message traffic will 

grow rapidly, 

The use of these regional frequencies presents a special situation with 

respect to existing FCC Rules and Regulations, Section 89,525 (C) speci

fies that "mobile systems in Special Emergency Radio Service will be re

stricted to the use of only one frequency•••••" This EMSCS frequency 

arrangement will require special review and coordination by the aug

mented APCO EMS Frequency Coordinating Committee and requires a submission 

to the FCC for approval of mobile operation on both the statewide fre

quency when an ambulance/rescue unit is in transit outside his assigned 

region and on the regional frequency when in service within his assigned 

region. 
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PRIVATE AMBULANCE USE OF RADIO FR,mQ,UENCIES 

Private ambulances participating in EMS may be licensed to carry radio 

equipment for communication on the assigned SERS frequencies when they are 

operating in conjunction and in cooperation with the regional medical 

facilities and Comm Center (FCC Rules and Regulations Section 89.525 (f) 

(17). 

If private ambulance services require radio communications directly with 

their own operations center headquarters,,!! is recommended that they be 

licensed by the FCC for operation on one of the Industrial Radio Service 

frequencies under Part 91. Sach mobile operation will probably require a 

separate set of radio equipment in the ambulance. Communications via the 

Comm Center to the ambulance operations center is expected to suffice for 

most services. 

It is recommended, however, that no ambulance service either public or 

private be allowed to operate a base station on the assigned statewide 

or regional EMS frequencies unless it is the Comm Center for that region. 

This obviously does not preclude the monitoring of the EMS frequencies, 

if that is desired, 

MUTUAL AID - FIRE FREgUENCY 

Channel D (1_54.280 MHz) is a statewide fire mutual aid frequency used by a 

number of ubulance/rescue units which operate in conjunction with a fire 

department. In those regions where this channel is widely used or when its 

usage increases, the Comm Center and some hospitals in that region may 

find it desirable to monitor and/or communicate on this channel, 
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3,2,8 RADIO PAGING 

Han lo pap;inp; ta an "optional 1 y reoommen<i en" 1r.M1JCS requirement. That 1 s, 

the rrimary functioning of the EMSCS does not depend on the use of radio 

pa.~ing, However, the efficient dispatch of hospital cardiac arrest teams 

and ambulances/rescue units may require radio paging of their emergency 

personnel. Therefore, it is operationally desirable to provide radio pag

ing equipment at certain hospitals and at certain ambulance operations 

centers in the regions. The power output and range of such paging trans

missions must be limited to a radius of ten (10) miles or less from a non

Comm Center installation. Paging on the SERS channels from the Comm Center 

of facility emergency :personnel is allowect,for interference can then be 

controlled adequately. 

tf11i!RGENCY MEDICAL SERVICES PERSONNEL 

It is recommended that the radio paging of EMS personnel take place on the 

statewide base-to-mobile frequency (Channel A) or on the four (4) design

ated regional channels and that such activity should be limited to paging 

EMTA's, other ambulance/rescue unit emergency personnel and to hospital 

cardiac arrest teams. The latter teams can be included in the paging 

function on this frequency, inasmuch as they are paged infrequently and 

the messa.(-1:es are very short, thereby contributing a minimum amount to the 

channel message traffic loading. Paging on these frequencies will be per

fomed only by the Comm Center dispatcher and should be limited to ten 

(10) different paging codes to reduce the potential interference of this 

service. 

OTHER MEDICAL AND HOSPITAL PERSONNEL 

It is recommended that administrative radio paging or communications for 

other medical and hospital personnel from the Comm Center base or remote 

base station be conducted on a separate non-SERS frequency (or low-band 

SERS for one-way paging). This activity can include two-way communications 
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and/or one-way -pa.gin~ for hosp1.ta1. personnel, such as physicians, nurses, 

nrlmtnietratora, malntc,,nance men an<l p;uar.rls, as dtwmed nocem:ia.ry. However, 

thorrn local oommunicat1ona or pap:1np; fl.cttvities nhould be conducted usinp; 

nn antonna he1Rht and/or radiated o1.~nal power which will proviQe a radius 

of coverage of approximately ten (10) miles surrounding a typical Iowa 

hospital/community, This will ~reatly reduce the possibility of inter

ference between those functions using the same radio frequency in the sepa

rate communities. Hospitals now performing these functions on one of the 

SERS frequencies should not be requested to alter their equipment until 

some compelling reason (e,g, interference with ambulance communications) 

comes to the attention of the Iowa SERS coordinating committee (APCO), 

The FCC has under consideration (Reference 10) Docket 19654 under which 

it is proposed to allocate 157,450 MHz to Special Emergency Radio Services 

for medical paging systems in hospitals, Several types of available equip

ment will permit one-way paging transmissions on this frequency allowing 

use of the same eg_uil)lllent as for SERS radio communications, In the case 

of two-way paging operations it will be necessary to install a separate 

receiver on 157.L~50 MHz at the Comm Center or at a hospital/ambulance 

facility. 

Should the FCC not approve the use of 157,450 MHz for paging in hospitals, 

it is recommended that the SERS (high-band) frequency of 155.295 MHz (Chan

nel P) be allocated for hospital, medical and ambulance personnel iaging 

subject to the restrictions of the antenna radiation height and transmit 

power output limits of Section 3.2.2, 

Four separate SERS low-band VHF frequencies are now available for one-way 

pa~ing from hospitals. These frequencies are 35.6h, 35.68, 43.64, and 43.68 
MHz, It is recommended that their use in Iowa be coordinated by APCO (See 

Section 3.2,7) and that assiP,nment of these frequencies be in accordance 

with a four-frequency geometric assi~nment plan developed for the prevent

ion of interference between the facilities involved. It is important to 

note that paging activities on these low-band SERS frequencies will require 

a separate radio transmitter and antenna from that used in the EMSCS, 
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'3,2,9 MEDICAL DATA TELEMETRY - UHF 

M,,C"l1cn.l data tAl..,metry 1n th1r1 re-port, r.,fere to the act of transmittinp; 

n patient' e Pn<.r. from some remote or mobile location by radio or tele-phone 

to a hospital for medical analysis, The importance and use of medical data 

telemetry from ambulance or portable equipment will increase in the future 

as the EMTA training and legislative actions permit them to administer 

medication when in direct communication with a doctor, 

In 1972 the FCC restricted medical data telemetry to seven (7) pairs of 

frequencies in the UHF SERS band, These frequencies and their uses are 

listed in Appendix A and are shown diagrammatically in Figure 3-8. Pre

sently, no medical data telemetry transmissions are permitted on high-band 

VHF frequencies, This means that if ambulance or rescue unit vehicles are 

to have a portable medical data telemetry capability they must also be 

equipped with a UHF repeater, a portable cardiac monitor and a two-way voice 

transceiver in addition to the VHF radio voice communication equipnent 

complement. The Comm Centers and hospitals must also be equipped with 

correspondin~ UHF eq_uipnent, 

The restriction of medical data telemetry to UHF frequencies is probably 

correct for large metropolitan areas but is of questionable necessity in 

largely rural areas, like Iowa, since UHF has approximately thirty (30) 

percent smaller reliable siR11al coverage area than high-band VHF signals, 

Furthermore, the use of pairs of frequencies to accomplish medical data 

telemetry and coordinating voice transmissions from an-ambulance/rescue unit 

is also a questionable necessity for simultaneous voice and data trans

missions are technically feasible, The use of portable UHF equipment for 

transmission from the patient to the ambulance for relay to the hospital 

would, however, be necessary, 

Letters requesting reconsideration of this seemingly unnecessary and un

economic operational restriction have been sent to the FCC by the Depart 

ment of Health, Iowa Hospital Association and at least one county operated 

ambulance service, To date these have produced only negative responses 

from the FCC, It is recommended that the petitioning of the FCC to 
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authorize high-band SERS medical data telemetry be continued. It is also 

~ommended that close contact be developed with other largely rural states 

and encouragement to petition for the telemetry permission as they become 

aware of the same situation in planning and implementing their EMSCS. 

3.2.10 MESSAGE TRAFFIC CHANNEL LOADING 

After the installation and during the early operational period of the 

EMSCS, the message load will increase. The high injury density regions will 

develop a large traffic on channel A. This increase may exceed a desirable 

criteria in a period of one (1) to two (2) years. Other regions will not 

exceed the criteria for perhaps a decade, When the system response for a 

re~ion is found excessive and fails to meet criteria, it is necessary to 

utilize the frequency plan for the region, as shown in Section 3.2.7. This 

plan anticipates the load and recommends initial implementation of certain 

regional frequency channels. 

The figures and. graphs which are presented in the following pages allow for 

a careful analysis of the regional situation as conditions change, From 

these it is possible for the state and planning authorities to recommend 

the utilization of two channels and that major receiving hospitals acquire 

a radio system. 

The term load of a communications channel defines a fractional channel 

occupancy (Erlang), This is a function of a number of messages per hour 

multiplied by the average len~h of these messages. The Erlang channel 

occupancy then is the fraction of .the hour a channel is occupied with 

messa~e traffic, Figure J-9 shows the dependency of a single channel load 

on messages per hour for various message lengths, Figure 3-10 shows the 

two channel system load for the same circumstances. The channel load §.Y.stem 

Q~iterion for a one or two channel system should not exceed a maxtmum of 

50% of 0.5 for an eighteen (18) second message length. As the message length 

increases it can be seen that the number of messages per hour rapidly 

~iminishes for a given channel load, 
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The wait time for a user to find a clear communication channel is a very 

important parameter in providing satisfaction and effective use of a com

munication system. Figure 3-11 and 3-12 are indicative of the wait time 

which may occur for one and two channel systems respectively versus the 

number of messages per hour and for message lengths of 6, 12, 18 or 24 

seconds. The waiting time criterion for a responsive system should not 

exceed a message length. 

It may be assumed that the average message length will be between twelve 

(12) and eighteen (18) seconds, therefore a single channel system can con

ceivably carry peaks of one hundred (100) messages per hour without ex

ceeding the channel load or wait time criteria. 

At approximately one hundred eighty (180) to two hundred (200) messages 

per hour even the two-channel system traffic may at times exceed the load 

and wait time criteria established. On the basis of survey information 

in the, gtate of Iowa, this should not become a problem for many, many 

years, even in the busy regions, since peak EMS communications generally are 

less than one hundred (100) messages per hour. 

Interference of hospital-to-ambulance communications or from Comm Center

to ambulance operations in different parts of the region may cause a need 

for a second channel before the message traffic conditions exceed the 

traffic criterion, for in a given region or from region-to-region, inter

ference can be considered a part of message traffic load. In several 

regions, this report recommends a second channel be implemented when the 

system is first installed when the required services for ambulance and 

emergency room radio links can create a message traffic rate of twenty 

(20) per hour. 

The criterion for overall EMSCS delay time for emergency calls should 

never exceed two (2) minutes. Delay time is the elapsed time between the 

receipt of a citizen request for aid until the time an ambulance operations 

center is notified and committed to action. 
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MESSAGE TRAFFIC ANALYSIS BY REGIONS 

FTom the survey portion of the study data, it is posaihle to estjmate the 

preAent time averap;e messu,e rate for each re~ional Comm Center were it 

now operative, This was computed from1 

Yearly# of EM deliveries X # of messages transferred 
per region per delivery 

# hours in year 

The number of message transfers per delivery was found during the study 

to be eighteen (18) for a hospital based ambulance. (Reference 5,) 

The results show a wide range of rates from 0.28/hour in District 14 to 

12,5/hour in District 11. Peak to average ratio of message rates has been 

founQ to be about 5,0 to 1 considerin~ the patient is delivered in 1/2 

hour or less from the time of request. In hi~h population density regions 

this peak figure couad approach 150/hour. 

Regions 5, 8, 10, 11, 13, 16, and 20 now exhibit a message flow rate 

sufficiently great to recommend that the larger hospitals in the region 

have radio contact with the ambulance in order to relieve the message load

ing at the regional Comm Center, For the most part, the remaining districts 

do not appear to be in any present danger of being overloaded with EMS 

message traffic, 

A measa~e rate per hour criterion to be used for future plannin~ in es

tablishing a radio system for hospitals or hospital groups is at a time 

when the Comm Center for the region has a message rate of forty (40) to 

fifty (50) messages per hour at peak load or when the related criteria 

are being exceeded regularly. 

Table J-3 shows the peak message/hour load obtained from survey figures 

taken during this study. These are approximate, for not all the emergency 

admissions were reported and not all the admissions were emergencies, how

even, they are indicative of the real situation, 
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3.2.11 SELECTIVE CALLING 

During the on-site survey, it became evident there was a general need to 

eliminate the unwanted communications "noise" from the emergency room 

radio monitor. This criterion combined with the following additional 

operational criteria requires a combination of digital dialing and tone 

squelch, 

1, Alert/call only the facility with which communication is desired. 

2. M&kes necessary dialing a facility only once per message from the 

amblklanoe even though the message may consist of several trans

missions. 

3• Allow meeting the FCC Rules and Regulations, Part 89.52J(b) 

which requires the monitoring of a channel prior to transmission 

on it. 

4. Provide a future system ex:pa.nsion to allow message routing through 

a Comm Center or a hospital base station message routing system. 

These selective calling techniques combined with a relatively simple pro

cedures provides an ability to meet all the preceding criteria with re

latively low cost. 

DIGITAL DIALING 

Digital dialing when used on radio links is very similar to the function 

of a dial telephone. A series of audible tone pulses are transmitted 

which correspond to the digits of the dialed number. The receiver has a 

pulse decoder which responds only to its unique number, the response to 

a matching pulse sequence (number) is signalled by both an audible sound 

and an indicator light. 

Upon receiving a positive signal the handset or microphone can be taken 

"off-hook" which connects the receiver output to the earpiece or loud 

speaker. The operator now may transmit an answer by depressing the push

to-talk transmit switch. 

When the message sequence is completed, the handset may be returned to its 

cradle and the "on-hook" condition restored. This breaks the connection 
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anr\ requiree redial1np; to 1.n1tiate a measap;e. 

Durln~ the period when both ende are off hook and the transmit switch is 

off, hoth the receivers provide an output of any other signals on the 

channel regardless of the dial code used. This can allow unwanted trans

missions to be heard. (Reference 11). 

It is recommended that digital dialing be used in the EMSCS to initiate 

radio communications with system base stations. Thus, any communications 

from a mobile radio unit (ambulance, rescue unit, etc.) to any base station 

or between base stations of the EMSCS must be initiated by dialing a 

unique dial code at the calling station. An ambulance always operates 

with its radio turned on in a monitor mode and therefore does not need 

a unique dial code. The ambulance radio audio output carries all activity 

on the channel. It is recouended for dialing simplicity and to make them 

self-reading that the dial cod.es used 1n the EMSCS be four-digits 1n length 

and be established in the following manners 

1. The first two (2) digits will be identical to the number of the 

region in which the called station 1s located. Region numbers 

smaller than ten (10) will be preceded by a zero. (See Section 

2.0 for region number designations.) 

2. In a similar manner the third and fourth digits will specify the 

station facility being called according to the following list, 

01 

02 through 10 -

Comm Centers 

Special Situations ,(The special Comm 

Center in Iowa City operating in con

junction with the University Hospitals 

is assigned dial code "1102" in order 

to identify it separately from the 

Region 11 Comm Center in Cedar Rapids,) 

11 through 29 - Hospitals 

31 through 59 - Ambulance Services 

61 through 69 - Fire Departments 

71 through 79 - Law Enforcement Agencies 
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3, 

88 

99 

- Region "ALL HOSPITAL CALL'' 

- Regional "ALL CALL" 

In addition, dial code 9999 will be an "ALL CALL" to all EMS 

radio stations within communication range of the calling station, 

Some typical digital dial codes area 

0501 - - - Region 5 Comm Center, Sioux City 

0711 - - - Region 7, Hospital 

2031 - - - Region 20, Ambulance Service 

1361 - - - Region 13, Fire DeJ;B,rtment 

1071 - - - Region 10, Law Enforcement Agency 

TONE COD~D SgUELCH 

Tone coded squelch (TCS) is a method of selective calling in which a sub·· 

audible tone is transmitted continuously be a station during all of its 

transmissions, Presence of the tone is detected. in the called station 

receiver and allows the voice output to be connected to the earpiece of 

the handset or to the loudspeaker, Its use requires that the transmitter 

of each station be equipped with selectable tone generators and that the 

receiver contain a tone detector specifically adjusted for the assigned 

tone of the facility. 

Tone coded squelch is particularly useful when a nUJ11ber of users share 

the same radio channel (frequency) and do not wish to hear the other's 

communications, (Reference 11) In the EMSCS each mobile radio will be 

equipped. with a tone generator capible of eight (8) selectable tones. 

Each base station will be equipped with a similar tone generator and a 

single tone detector for its assigned TCS frequency, 

Operationally, the calling station operator sets the tone code selector 

switch to the unique tone for the station being called, lifts the desk 

set or mici,,phone (off hook), listens to assure the channel is not oc~ 

cupied, dials the dial code for the called station and when acknowledged 

by it, he transmits. Notes (1) If the called station is a mobile unit, 
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rl1al1.n1,; 1M not requirerl., (2), 'J'he rece1vnr havinp; a tone codo dntector hns an 

1111 toma t tr. ton~ decocle dina h 1 inp: f ea turn wh tch a llowA thn opera tor to mon 1. tor 

Lho cho.nnol hr-ifor.a he transmits. 

It is recommended that in the EMSCS, tone coded squelch be used to keep the 

Comm Center and hospital base station receivers "quiet" except for transmissions 

intended specifically for that facility (See Section 3.2.2). 

It is Eecommended that a tone coded squelch regional frequency plan be used on 

155. 31~0 MHz ( Channel A) statewide frequency. The TCS frequency plan will reduce 

the possibility of hearing adjacent region Comm Centers when they operate on 

Channel A. The TCS frequency plan recommended will be assigned to Comm Centers 

as shown on Figure J-7. The Comm Center dispatcher will be able t o monitor 

his regional activities on the Channel A f or these communicat i ons will utilize 

that region's •res frequency . Adjacent region activity can be monitored by 
disabling the TCS decode. 

The hospital radio receivers for all channels must each have a unique TCS tone 

frequency assi~nment in addition to the digital dial code. This feature allows 

meetin~ system criteria and offers operating simplicity in the ambulance, The 

ambulance operator sets a TCS tone for the EMS facility he is dialing regardless 

of the frequency channel he uses. This simplifies his procedure although it is 

not always a requirement to transmit a tone. Later system additions may require 

the tone. 

It is recommended that the seven(?) other specific tones available for use in 

each region have their geographical and facility assignments coordinated by the 

State Communications Division in cooperation with the Iowa EMS Advisory Committee 

from the following EIA (See Reference 8) Group B tone coded squelch frequencies 

and desi~nated as showni 
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Tone No. Freq .Hz 

1 82,5 

2 94,8 

3 110.9 
4 127.3 

Channel R in the Comm Center base station 

decode (RF squelch only will be utilized), 

AUTOMA TT C Mf•~SSA(;E ROUT_IN0_ 

!.0110 No. E.~• Hz 

5 146.2 

6 167.9 

? 192.8 

8 225.7 

receivers will have no tone squelch 

The operational features of the combined digital dialing and TCS makes 

technically possible an automatic message routing system for the regional 

channel. This could be implemented at either a Comm Center or at a 

multiple hospital base station, An operational advantage would be gained 

in high traffic density regions through avoidance of the dispatcher or 

base station operator having to manually patch a radio call to the specific 

facility, Operations would proceed as though each facility had its own 

"party line" receiving channel. (Reference 11.) 

This feature may be installed later in the life of the EMSCS and is not 

recommended for initial implementation for there is presently no equipment 

design which will perform this function as required. 

EMS COMMUNICATIONS DIRECTORY 

Digital dialing and tone coded squelch implementation requires a State 

EMSCS Communications Directory. 

It is recommended that the office of the Iowa State Communications Division 

periodically issue an EMS Communications Directory. This directory will 

list and cross reference the various facility TCS tones and dial codes by city, 

county, region and EMS function in alphabetical order. 

The directory will provide the necessary information for an ambulance 

driver or EMTA to establish needed communications even though operating 

outside of his usual reP,ion. Dispatchers will utilize the directory for 
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base-to-base intercommunications. 

It is recommended. that in the directory listing the digital dial codes 

and the TCS tones be combined into one nWDeric designation in the fol

lowing orders 

1. The four- digit dial code. 

2. A dash to separate the two parts. 

3. A single digit which represents the TCS tone in accordance with 

the recommended designations. 

A typical example would bes 

0201-3 

where the "02" means Region 2, "01" specifies the Comm Center in 

that region (Mason City) and "3tt specifies that on Channel A that Comm 

Center uses Tone 3 (110,9 Hz) :for TCS. 

Notea Region 2 is assigned regional frequency, Channel R 3. 

It is ~ommended that all participating ambulances be assigned a four

digit nUJ11eric designator for purposes of identification in the following 

manners 

1. The first two (2) digits will be identical to the number of 

the region in which they are normally assigned. Region numbers 

smaller than ten (10) will be preceded by a zero. 

2. In a similar manner, the third and fourth digits will specify 

the individual ambulance in the region. 

3• This designation provides a unique code for each ambulance in 

the state for call identification, location and inventory. 

These ambulance designations and the location of their permanent station 

should be given in the EMS Directory. 

It 1s recommended that this directory also contain listings of the medical 

2-codes· and the atanda:rd :police 10-codes discussed in Section 3.6. 

It may be desirable to include in the directory, maps of the larger metro

politan areas of the state showing the main traffic arteries and the lo

cation of the various medical facilities. 
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3•3 SYSTEM EVALUATION CRITERIA 

Methods are provided for evaluation of the EMSCS in terms of performance 

effectiveness and overall cost. From these two factors, a performance 

index or a quality factor can be computed by forming a ratio of the 

performance effectiveness to the system costs. When consistency is 

utilized in computing the terms making up the performance effectiveness 

and when the costs are accumulated consistently throughout the state, 

the quality factor ratio can be compared statewide and remain useful 

during the life of the system, 

There are three (3) primary questions to be answered in determination of 

a systemws performance effectiveness, 

1, Does the system link those who should be served? 

2, Does the system provide a user responsiveness in terms of both 

time-required-to-complete-a-message and the number of messages 

that need to be transmitted versus a number of messages which 

were not completed because of interference or other unreliable 

operations? 

3• Is the system completely installed and operational in accordance 

with its plan? 

Numerical factors can be assigned to each of several performance effect

iveness terms, These numerical assignments can be based on a normalized 

index of measurement. In the following para.graphs several system evalu

ation criteria are established which may be employed by the EMS Communi

cations Task Force and by State Communications Division personnel who 

are responsible for assessment of the EMSCS performance and determining 

its quality indices. 

~VALUATION OF THE EMS_.Q.OMMUNICATION§ SYSTEM PERFORMANCE 

1, The EMSCS Installation Evaluation is found on the basis of a 

ratios 
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2. 

# Comin Centers and remote # Comm Centers and remotes 
bases ].Q_a_!!!led. __ _ _ ____ __ _ _ __ not installed __ __ . 

II Comm Centers and romoto 
bases -planned 

This factor has a numerical quantity of one or less and is 

unity for a completely installed and operational system, 

(Notes No hospital communications systems are included, for 

these should be considered apart,) 

A Comm Center Requests-Performance-Effectiveness-Evaluation 

can be formed based on records of thes 

# of Requests Received # of Requests Referred 
Directly - or Lost 

# of Requests Received 
Directly 

A second way of assessing the regional or statewide capability 

is to form the Telephone Emergency Service Factor ratio con

sisting of thea 

# of telephone exchanges which 
handle and transfer EMS 

# of telephone exchanges which 
are not connected to Comm 
Centers reguests ---- - - - --- ----

# of telephone exchanges which handle 
and transfer EMS requests 

J. Another performance evaluation of importance is the Radio 

Operations Area Factor formed by ratio ofa 

Area of the region served 
reliably by EMS communi
cations 

Area of the region 

Area not served reliably by 
EMS Comm Center 

(Notes This ratio can be formed for a region or for the state 

to equal advantage,) 

4. To assess the Ambulance Service Participation Performance a 

numerical ratio may be formed equal tos 
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# of licensed or registered 
radio equipped ambulances 

# of non-radio equipped 
- ----'-'am=-b~ulances 

# of ambulances that are licensed or registered 

5• A Hospital Participation Performance Evaluation equals: 

# of EMSCS hospital # of emergency rooms not 
emergency rooms - linked to an EJ1S QoJl!)ll~C~nter 

# of EMSCS hospital emergency rooms 

6, The Law Enforcement Participation Factor for the region or 

state agencies in developing communications linkages with the 

EMSCS can be assessed in terms1 

# of law enforcement agencies # of non-participating law 
linked to EMSCS enforcement agencies 

# of law enforcement agencies linked to EMSCS 

This evaluation term should consider two factors of performance: 

1, Law enforcement dispatch terminal equipped with a phone patch 

link with the EMS Regional Comm Center, 

2, Numbers of mobile units having Mutual Aid frequency EMS Channel 

C capability for contact with ambulance service vehicles, 

EVALUATION OF SYSTEM RESPONSE 

The system-response-time-to-user-requests evaluation is dependent on sev-

eral factors and has elements of congestion and queuing theory involved 

in its analysis. Section 3,2,10 considers these factors and provides 

curves of performance in terms of importance to the system user, Evalu

ation of response time then involves usage of index factors such as time to 

answer an incoming request line, probability for a clear channel (channel 

load) in the system, message length, and wait time of users when they 

utilize the system. Degrading effects of interference, unreliable operations 

and downtime can enter into the specific system effectiveness in terms 

of response time and must be cared for in a manner which is separated from 

the standard message response teas. 
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Evaluation of response time can depend on several assumptions. An assumed 

criterion for an emer~ency medical communications syst~m considers the average 

meaaago lenKth to be in the order of ei~hteen (18) to twenty (20) seconds, 

With thiB messa.p;e len~th and an average channel load factor not exceeding 0,5, 

which means the channel is occupied 50% of the time, then approximately one 

hundred (100) messages per hour per channel can be transferred, With this 

number of messages per hour and an eighteen (18) second message length, the 

wait time for another user to obtain a clear channel is approximately one 

message length, and should not exceed twenty (20) seconds, 

For use in evaluation, the Comm Center dispatch personnel should maintain 

records of numbers of messages per hour and the length of the messages. This 

will enable a specific evaluation in terms of wait time for clear channel, 

The evaluation method assumes the system is operating one hundred percent 

(100%) effective if message wait times do not exceed the twenty (20) seconds 

criterion, however, if the average of message wait time exceeds twenty (20) 

seconds, the Message Performance Effectiveness is formed, 

20 seconds (maximum wait time) 
Actual average message wait time, seconds 

Notes This performance value can exceed unity and accordingly provides a 

wei~hting factor of importance in overall system effectiveness, 

A criterion for the time required for an EMS Comm Center dispatcher to answer 

any emergency request line is recommended to be fifteen (15) seconds (three 

(3) rin~s). 

Arrangements should be made with the Telco to conduct "blocked call .. studies 

each ninety (90) days on each Comm Center's emergency lines, A report of this 

data should be made to the Communications Division, State of Iowa to assure 

each center has a capability of meeting the fifteen (15) second answer criterion, 

Interference, unreliable operation producing system downtime in a given 

period due to operational or maintenance problems should be cared for on the 

basis of a nonnalized fractional ratio derived as follows: 

Total time in a period - Downtime 

Period Length 
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TOTAL SYSTEM EFFECTIVENESS 

The above evaluation factors may be summed and formed into a system Total 

Performance Effectiveness Factor in the following ways If one assumes that 

all the above factors are equally weighted, calculate a total effective

ness factor by multiplying together each of the fractional values formed 

above. The product of these will be the total performance effectiveness 

of equally weighted factors. 

It may be found desirable to weight differently certain factors in accord

ance with their effect on total system performance. A suggested method for 

using a variable weighting index for this is submitted as an examples 

Example 
Assumed Performance Weighted 

Performance Effectiveness Terms Weightin_g X Effectiveness Performa.nce 

System Installation 2.5 .9 r:: 2.25 

Service Requests Directly Honored 1.5 .75 r:: 1.125 

Area Served .8 .95 .. .76 

Ambulance Participation 1 .70 "" .70 

Hospital Emergency Room 
Participation 1 .80 to .so 
Law Enforcement Agency 
Participation 1 .so = .so 
System Response Time 1 1.5 = 1.5 

If these weighting factors are multiplied times the actual-experience 

evaluation performance term, the weighting of performance of that term can 

be properly related to the whole. 

If each of these weighting and effectiveness factors were multiplied to

gether, as shown, the effectiveness of the entire system would be a factor 

of 1.29. This may be related to a percentage effectiveness by dividing the 

result by 3.0, the product of the weighting factors. In the assumed figures 

this provides an overall effectiveness factor of o.43. This method is 

perhaps the most useful and meaningful in the determination of an entire 
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system cost/performance quality. 

COST ASSESSMENT 

System installation, operations and maintenance costs should be collected 

for reference. Generally these may be recorded for each terminal in a 

re~ion. These terminals, of course, are those of the Comm Centers, hospi

tal emergency rooms, and the radio-equipped mobile units which are involved 

in the ambulance and rescue operations. The actual costs of adding terminal 

equipnent in law enforcement can be included if done consistently throughout 

a re~ion. These actual costs can then be totaled for a region to use in 

the re~ion cost index. The region costs may be totaled to derive a cost 

index for the entire state. 

While the system quality factor can be assessed on the basis of installation 

costs only, it is desirable to add into the cost figures some prorated time 

for total system operation and maintenance for a period of ten (10) years, 

for example . Assumin~ all the re~ions are compared on a consistent basis, 

they may then be compared one to the other for performance effectiveness 

and in terms of quality for region to region. 

Notes While operational costs depend very much on the choice of Comm Center 

location and sharing of personnel, the maintenance cost for a public safety 

communications system can be estimated as 8% of the initial system cost which 

is adjusted each year by a 5% inflation rate. 
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3.4 EMSCS EQUIPMENT SPECIFICATIONS 

The following equipment sptr,c1ftcat1ons are preparert for utilization 1n 

requests for quotations from land -mobt1e communications equipment sup

pliers. These specifications are written to allow several bidders to 

respond responsively to meet the requirements of the overall system. 

3.4.1 COMM CENTER BASE AND REMOTE BASE STATION SPECIFICATIONS 

GENERAL, 

Primary Power, 

Frequency Ran~ea 

Circuitry a 

Number of channel.a 

Compliance a 

RECEIVER, 

Sensitivity, 

Selectivity, 

Intermoda 

Modulation Acceptance(EIA)1 

Spurious and Ima~es1 

Frequency Stability, 

Squelch Types1 

Digital Decoder, 

Squelch Sensitivity, 

117 VAC, 50-60 Hz 

132-171+ MHz 

Tubes or solid state 

4 (remote controllable) 

Specific Frequencies, 

155. 3L~O 
155.235 
155.xxx R channel for region 
155.xxx spare 

FCC type accepted, part 89, DOT approved. 

o.4 uV for 20 dB quieting 

-80 dB@ ± 30 KHz (EIA ··SINAD) 

-80 dB (Eik·SINAD) 

± 7 kHz 

-90 <lb 
0 6 0 ± 0.0005% from -30 C to+ 0 C 

Carrier plus tone-coded squelch using 
one of eight (8) possible EIA tone 
code frequencies 

4-digit decode; pulse train of 1500 Hz 
± 22 Hz of 10 to 20 pulses/second. Any 
reset required shall be automatic uith 
handset or the equivalent of going 
"on-hook!. 

0.25 uV at threshold 
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RECEIVERs (Continued) 

Audio Responses 

Audio Output(J.2 ohms)s 

Within +land -JdB of 6 dB/octave de
emphasis characteristics (600 ohms balanced) 

5 watts at less than 5% distort!~n 

The foregoing description is for a single receiver, The initial implement

ation of a base station will require two receivers which at a later date 

can be modified by adding a crystal for a second frequency (in each re

ceiver) which will be scanned at a rate not to exceed 4 times/second for 

incoming signals, 

Receiver No, 1 * 
Receiver No, 2 

TRANSMITTERs 

Power Outputs 

Spurious and Harmonicss 

Frequency Stabilitys 

Modulations 

Audio Responses 

Hum and Noise Levels 

Audio Distortions 

Tone coded squelch required 

Priorit,r 

155.340 

155.xxx ** 

Secondarr 

155.235 

155.xxx (spare) 

100 watts into 50 ohms 

-80 dB 
0 6 0 ± 0,0005% from -JO C to+ 0 C 

16F3 ± 5 kHz for 100%@ 1000 Hz 

+ 1 -3dB of 6 dB per octave pre-emphasis 
characteristic 

-50 dB 

Less than 5% 

* 
** One of the followings 155,325, 155.355, 155,385, or 155,400 MHz 
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ANTENNA COUPLING UNIT1 

The antenna coupling unit is required when more than one receiver is con

nected to the same antenna to prevent the loss of signal to the receivers. 

The coupler, in effect, provides amplification to make up the losses 

resulting from shunting the additional receiver across the antenna feed 

line. 

* 

Operating Ranges 

Number of Receivers1 

Minimum Bandwidths 

150 - 160 MHz 

Up to four (4) 

250 kHz on either side of center fre

quency (155.280 MHz) with no degrad

ation of receiver performance. * 

This coupler is adequate for SERS frequencies. Should a frequency 

outside of the coupler range be TEtquired for monitoring, for example, 

a fire or law enforcement frequency, a separate antenna or a wider band 

coupler would be required. 
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EMERGENCY POWER SYSTEM, 

If emergency electrical power is not available at the place of installation 

for the Comm Center or the remote base station, an LP gas power motor

~enerator plant is required to permit continued operations under disaster 

or emergency conditions. Equipment to be powered by the emergency electri

cal RenP-ratinR system has been confined to the radio transmitter and re · 

ceivers, the remote control for these, the console, and the emergency 

11Rht1ng for the operator. 

Power capability, 

Voltages 

Frequency, 

Phase1 

Load Transfer, 

Crankcase heater with 

thermostat options 

Starting Battery, 

Enclosure and 

Fuel Tank1 

2500 watts for towers having a height less 

than 200 ft1 4000 watts for towers requiring 

lighting. 

120 VAC 

60 Hz 

Single 

Automatic motor start with utility power fail

ure. Optional automatic retransfer of load 

to utility power upon its restoration. 

To be used if power unit is installed 

in unheated enclosure. 

Battery shall be trickle charged from com

mercial power to ensure fully charged bat

tery for automatic motor-generator starting. 

A suitable enclosure for the power unit 

shall be provided. As a minimum it should 

provide shelter from precipitation and 

have reflective surface to sunlight. 

Ventilation provided by a thermostatically 

controlled fan shall be included. 

A fuel tank shall be located within the 

enclosure and have the capacity sufficient 

to run the emergency power system for a 

minimum period of 2'~-hours. It is recommended 

that the fuel be a liquified gas petroleum 

product. 
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ANffiNA FOR BA.SE ST,lllQl!.i. (4 types of antenna) 

Eleotr1oal Data 
Frequency Range, 

Bandwidth, 

VSWR1 

150 - 160 MHz 

10 MHz 

1.5 to 1 or less 

Nominal Impedance, 50 ohms 

Gain (over half-wave dipole), 

Bi-directional pattern, 3.6 dB (DB-214 or equivalent) 

Omni pattern, 6.0 dB (DB-224 or equivalent) 

Offset pattern, 

Semi-circular pattern, 

Maximum power input 1 

Lightning protection, 

Mechanical Data, 
Material, 

Maximum exposed area 

(fiat plate equivalent), 

Wind ratings 

9.0 dB (DB-225-2 or equivalent) 

5.0 dB (DB-225-2 or equivalent) 

500 watts 

Direct ground 

1. Aluminum for masts and radiating 

ele11ents 

2. Mounting clamps - steel,(stainless 

or protected from dissim111ar metal 

errosion) 

Less than 3.5 ft. 2 

Survival (w/o ice) 100 mhp. 

Survival (1/2" radial ice) 74 mph. 
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AN'I'ENNA TRANSMISSION T!.INE_!. 

1f trannm1.rm1.on 11.no lenp;th does not exoood 150 foot, use 1/2 1nch dia 

meter, foam dielectric , cooper conductor, polyethylene jacketed coaxial 

cable or equivalent. For transmission line exceeding 150 feet in length 

use 7/8 inch diameter (same as above material) coaxial cable or equivalent. 

Loss characteristics@ 152 MHz not to exceeds 

1/2 inch, 

7/8 inch, 

1.06 dB per 100 ft. 

0.57 dB per 100 ft. 

Installation kit for coaxial line should be obtained from the coaxial line 

supplier and include the following, 

(1) Suitable connectors to mate with antenna and rf equipment 

(2) Tie wires for securing coax to the tower 

(3) Polyethylene tape 

(L~) Tube of silicone for waterproofing connectors 

\ 
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ANTENNA TOWEfu 

Heights 

Supports, 

Wind Loading Capabili tya 

Materials 

Finish a 

40 t o 320 feet (See Table 3- 1) 

Guyed 

Must comply with the appropriate sections 

of Eli specifications RS-222-A 

Tubular steel 

Hot-dipped galvanized (after fabric

ation) with a minimum of 2 oz. of zinc/ 

square foot 

1 Note, All accessories for roof mounting (if possible) guying and 

lighting are to be included in the pricing. 

2 Note, Antenna height ie a critical item and should be established by 

a reputable engineering firm which has the necessary experience 

in propagation prediction analysis to make an analytic recom

mendation for the actual site to be used. 

j Notes For cost estimation (as used in Section 4 of this report) 

purposes a tower construction without microwave antenna cap

ability was used, 

4 Note, Tower lighting and Painting (Ref, FCC Rules, Part 17, Subpart C) 

Lighting and painting is normally required by the FAA when antenna 

structures exceed 200 feet in height above ground, 

The Federal Communications Commission reviews all applications for proposed 

antenna structures with respect to possible hazard to air navigation and will 

inform the applicant whether there is a requirement that the applicant file a 

Notice of Proposed Construction or Alteration (FAA Form 7460-1) with the Fed

eral Aviation Administration, Painting and lighting specifications will be 

assigned by the FCC to individual antenna structures as a part of the notifi

cation and approval cycle. (See Appendix B,) 
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PAGING EQUIPMENT (OPTION), 

GENERALt 

Frequency, The 155,340 MHz frequency is reserved for 

EMS communications with ambulances and 

limited to Comm Center paging for EMS 

personnel, When paging equipment is 

used with a hospital based radio station, 

the transmitter carrier frequency shall 

be 157.450 MHz channel currently under 

FCC consideration or 155,295 (Channel P) 

if the rule making for use of 157,450 MHz 

is not approved, 

Circuitry, Solid State 

Number of tone coded 

channels, 20 min. 

Coding, 2-tone sequential1 tone range 288,5 -

1433,4 Hz, tone spicing 2,8% 

Option 1A Tone alert only 

Option lB Tone and voice 

RECEIVER ("PAGER") 1 

Field Strength Sensitivity, 20 uV/meter -20 dB quieting 

5 uV/meter-paging 
0 0 Frequency Stability, ± .0025% from -10 C to +50 C referenced 

to +25° 

Spurious and Image 

Rejections At least 40 dB 

Battery, Nickel-cadmium (rechargeable) 

Size and Weights Compatible with wearing or clipping to 

shirt or coat pockets, 1,e, approximately 

4-1/2" high x 2-1/2" wide x 3/4" thick, 

Decoder, See general information above 
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ENCODER, (Paging Equipment, continued) 

Tones, 

Power requirements, 

Tone Outputs 

BATTERY CHARGER, 

5 basic tones (in range 288,5 - 1433,4 Hz 

spaced 2,8%) allowing 20 channel codes 

115 VAC, 50-60 Hz 

Adjustable, 0-1 volt across 600 ohms 

(1) Single unit, 14 ma, 12-hour charge cycle 

(2) Multiple unit charger for simultaneous charging of 5 units 

3,4,2 CONTROL CONSOLES FOR COMMUNICATIONS CENTERS 

3,4,2,1 Communications Center Vith Local Base Radio Stations 

3,4.2.1.1 ~ ~ e_0_ntrol1 

Even though the radio station is locally controlled, it is recommended 

that a tone control console be used for future flexibility of location 

changes. No DC pa.th shall be required, The scheme used shall be one 

which does not permit false colllll&llds to be sent and have sufficient cap

ability to control the four frequency transmit and receive station, 

Control tones shall be momentary (not to exceed 200 ms in duration) ex-

cept for a push-to-talk control tone which shall be continuous during 

transmitting period, A notch filter shall be used to suppress this con

trol tone to preclude loss of intelligibility of the voice transmission. 

Expansion capability shall be possible to perlllit a ainimum of two additional 

control functions. 
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3.4.2.1.2 Transmit Fre~uencies1 

Initial system will require that three (3) transmit frequencies be con

trolled for each remote base. The remote control console shall be capable 

of being expanded to a total of our (4) transmit frequencies. 

3.4.2.1.3 Receivers Audio and Controls 

Initial system implementation will require that three (3) receiver channels 

and tone squelch or digital decoder disable circuits be routed to CofflJII 

Center console for each installation. This shall be ca:i;able of being 

expanded to four (4) receiver channels at a later date. Partial audio 

muting shall be provided on all selected receiver outputs. Four-wire 

audio circuitry or equivalent shall be used to permit sep!l.rate audio paths 

for each receiver 1n the two receiver installation. A visible indication 

shall be provided on the operator console for identifying the receiver 

channel 1n which a signal is present. 

3.4.2.1.4 Transmit Audios 

Compression amplifiers shall limit the audio change to no more than 3 dl3 at 

transmitter with a 30 dB input change at the control console microphone 

input. 

3.4.2.1.5 Transmit Indicators 

Indicator lamp at control console shall be actuated by push-to-talk cir

cuitry and be provided as required by the FCC Rules and Regulations. 

3.4.2.1.6 Receiver Sguelcha 

A preset two-level, remotely controlled squelch shall permit receiver 
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operation at tight as well as threshold squelch signal levels. 

3.4.2.1.7 Digital Encod~)'."• 

A digital dial encoder which provides a pulse train (10 ± 2 pps) of a 

1500 Hz tone shall be an integral part of the operator console. All ten 

numerical digits shall be available for dial codes. 

3,4,2,1,8 Digital Decoders 

A decoder disable switch shall be included on the operator console. 

3.4.2,1.9 Phone Patcha 

An integral part of the console shall be a phone patch which will permit 

a standard telephone connection to the transmitter and receiver equipment. 

Voice operated (VOX) relays shall control the transmitter push-to-talk 

circuitry and require no interYention by the 6onun Center operator during 

the norma.l. course of the conversation except to monitor the circuit. Out

put of the phone patch to the telephone line shall not exceed -9 dBm. A 

compression aaplifier shall be incorporated which holds the input to a 

transmit audio circuit to within 3 dB for a 30 dB change in the output of 

the telephone audio. Distortion introduced by the phone :i:atch shall not 

exceed 5%. 

3.4.2.1.10 Base Station Monitoringa 

The eol'llJll Center console shall have indicators which show the operator the 

status of the following functions, 

1, Emergency power cut-over, 

2. Tower lights (if required) operational 

3. Security violated/enclosure open 
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3.1~.2.1.11 Meohanical/H~ Factors Requirements, 

Placement of controls shall not exceed the confines of an area approxim

ately 11-4 inches wide by 32 inches high at a distance not to exceed 18 

inches from the center of the operator!s chair. Ideal panel slope away 
0 from the vertical is 20. 

Forms and files used by the dispatcher in the performance of his duties 

shall be located well within his reach in drawers provided in the console 

pedestals and under the table top. 

3.4.2.1.12 A_Qcessories_a 

1. Studio quality, swivel mounted, dynamic cardiod microphone. 

2, VU meter to monitor transmit audio level. 

3, Separate speaker and volume control for each remote receiver 

group. Visual indication, as previously specified, shall pro

vide the operator with information necessary to detennine which 

remote receiver channel has signal.present, 

IJ, Digital clock 

5, Foot operated transmit switches, 

6. Headset/lip microphone with cord and jack (optional) 

7, A transmit counter and running time meter (to the nearest 0.1 

hour) shall be connected to the push-to-talk circuit to pennit 

message traffic loading analysis to be made. 
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3,4,2,2 Communications Center With Remote Base Radio Stations 

3.1~.2.2.1 ~ of Controls 

The remote controle console shall be the same as desdrtbed. for the local 

control except that it is connected to standard telephone lines - no de 

path required, A Telco line, type RT, 2002, or voice grade shall be 

satisfactory, 

J.4.2,2,2 Balance of Control Console ~cificationa 

The remainder of the functional control requirements are the same as 

specified previously for the local control console, 

3,4,2,3 Station Control for Multiple Remote Radio Base Stations, 

The station control console for a Comm Center which utilizes two or more 

transmitter-receivers requires duplication of the control functions as 

described for the single station control, For the control of two remote 

(or one local and one remote) stations, the utilization of two individual 

tone control consoles is the least expensive and would provide the oper

ator/dispatcher with a relatively efficient control center, i.e., no undue 

dispatcher physical motion is required to operate, Although there would 

be some duplication of functions, this is desirable for it would allow the 

transfer of one control console to the other position either by physical 

transfer or "alternate line" switching, Alternate line switching merely 

transfers the control console from one telephone pair used for control of 

the first remote equipment to the other control for the second site of 

remote equipment. This arrangement ~rovides a backup configuration and 

permits continued operation of the primary station should a malfunction 

occur in its control console, 
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For the Comm Center with three (3) radio stations under its control, it 

is possible that three (3) separate control consoles adjacent to each other 

could be used at one operating position and still provide the operator/ 

dispatcher with a functional arrangement. This arrangement would readily 

allow a division of control to permit two operators to work when traffic 

becomes heavy, such as, under disaster mode of operations. 

There is a need, therefore, to consider the possibility for a customized 

control console to eliminate the further duplications of microphones (or 

lack of a common transmit audio line), transmitter push-to-talk circuits, 

digital dialers, and the like. The customized. control console allows a 

design which would optimize the multiple control functions, the tying 

together of common functions, and inclusion of i~proved human factors 

involved 1n the control of the stations. Open-ended growth possiblities 

can also be incorporated in the customized console to allow for easier 

expansion of capability at a later date. 

Initial cost of the customized control console may be higher, but it is 

eventually more cost effective to have the flexibility to add functions 

for increased EMS communication activity. 

3.4.3 TELEPHONE SUBSYSTEM FOR COMM CENTER 

The Comm Center telephone subsystem configuration will consist of, as a 

minimum, the capability to provide the following& 

1. 

2. 

Two incoming business lines for receiving EMS requests. These 

requests will originate as local calls (number to be dialedas 

listed under "AMBULANCE" in local directory) or as telephone 

operator transferred requests originating 1n outlying areas of 

the region. The telephone numbers assigned for this purpose are 

to be the first two 1n a rotary sequence of ten (10) nlllllbers 

to be reserved with the telephone company. 

A second set of three (3) telephone numbers in the sequence which 

are on the same rotary are to be used to communicate with the 

hospitals in the region as well as law enforcement agencies, 
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fire departments, and rescue units. The last number in this 

group can be used by the Comm Center operator for general ad

ministrative or low priority communications. Also, these three 

(3) numbers should be classified as "unlisted" and made known 

only to the agencies requiring access to the Comm Center oper

ator. 

3• The telephone lines are terminated in a multiline instrument, 

such a.s a "Call Director" or equivalent, with lighted push 

buttons on all lines. other required features are as follows, 

1. Hold 

2. Add-on 

3. Gard dialer 

4. Phone patch connection interface which is transferrable 

to any incoming line. 

5. Tape recorder connection including "beeper" on first two 

lines (incoming EMS requests) of the five on rotary. One 

pushbutton switch per record.er which actuates the re

cord.er for post recording through the telephone handset. 

4. Optional dedicated lines ma.y be desired for direct connection to 

law enforcement agencies or ambulance firms. Normally this is 

not necessary unless local telephone service is marginal or the 

message traffic load merits such service. If more than a few 

miles separates the Comm Center and the agencies, the cost be

comes a significant factor at $3.00/mile/month plus termination 

charges. 

3,4,4 TAPE RECORDER 

A tape record.er, cassette type, connected to ea.ch incoming EMS request 

telephone line will provide a record for 1.Jlmediate or long term reference 

to verify infonnation received from the requestor. The starting and stop

ping of the recorder should be automatic and simultaneous with the tele

phone handset when taken off-hook and when being returned to on-hook. In 
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I 
the stopping case, an additional five (5) seconds run of blank tape will assist 

in the retrieval process. Post recording on the tape immediately followin~ 

the actual request permits the ad.din~ of supplementary information for 

internal use, such as, number of ambulances diapatchen, time of day, date, 

etc., using the telephone instrument as the recorder microphone. A high 

quality cassette tape recorder will be satisfactory for this purpose keep-

ing in mind that reliability and life of the recorder may be dependent on 

reputable manufacturers with availability of local service and maintenance. 

The starting and stopping circuitry can be procured from companies speci

alizing 1n telephone attachments. 

3.4.5 AMBULANCE RESCUE VEHICLE COMMUNICATIONS EQUIPMENT (SERS FREQUENCIES) 

The receiver-transmitter (R/T) unit shall be a 4-channel 136-174 MHz range, 

with channel scan/priority lock capability. A digital dialing encoder 

shall be included with the control head for the R/T unit. The following 

are minimum requirements for specific operational functionss 

GENERAL1 

* 

Primary Powers 

Frequencies a 

Circuitry1 

Environments 

FCC Compliance, 

Performance Criteria1 

One of the followings 

12 VDC (negative ground) 

155.340, 155.475 MHz. 
155.xxx (Regional Frequency)* 

155.xxx (To be determined) (Rescue vehicle 

may utilize fire mutual-aid frequency). 

Solid State 
. 0 

Operational temperature range -30 C to 

+6o0 c. Relative humidity of 90-95% 
Licensable under FCC Rules, Part 89 
Applicable EIA Standards shall be used to 

define and determine performance character

istics. 

155.325, 155.355, 155.385, or 155.400 MHz. 
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RECEIVER, 

Sensitivity, 

Selectivity, 

Intermoda 

Modulation Acceptance, 

Spurious and Images, 

Frequency Stability, 

Squelch Typea 

Squelch Sensitivity, 

Audio Outputs 

Frequency Scans 

TRANSMITTER1 

Power Outputs 

Spurious and Harmonica, 

Frequency Stability, 

Modulation, 

Audio Response, 

Hum and Noise Levels 

Audio Distortions 

0.5 uV for 20 dB of quieting 

-75 dB (EIA-SINAD) 
-75 dB (EIA-SINAD) 
± 7 KHz 

-85 dB 

-.000.5% from -30°c to +6o0 c ambient 

(+25°c reference,± 15% primary voltage) 

Carrier with optional tone coded squelch 

field modification at a later date. 

0.25 uV@ threshold 

5 watts at less than 10% distortion with 

1000 Hz tone/3000 Hz deviation 

Four- frequency scan with priority 

selection capability 

100 watts into 50 ohms 

-80 dB 

+ .0005% from -30°c to +6o0c a.mbient 

(± 25°c reference,± 15% primary voltage) 

16F3 (± 5 KHz for 100%@ 1000 Hz) 

Within +land -3 dB of 6 dB/octave pre

empha.sis, 300 to 3000 Hz 

-40 dB from desired reference level at 

3 kHz deviation with 1000 Hz modulation 

Less than 10% at 1000 Hz, 60% maximwa 

deviation. 
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I 
CONTROL HEADs (For ambulance driver operational position) 

Frequency Selections 

Squelch Control 

Volume Control 

Power ON/OFF switch 

Ii channels 

Digital dial units Illuminated (maybe separately mounted) 

Scan ON/OFF and channel priority select 

Carrier "ON" Indicator 

Tone Coded Encoders Shall be capable of producing from one 

to eight (1-8) ETA standard tone fre

quencies. Initial installation may be 

one or two frequencies dependent on 

facility requirements 1n the region 

with expansion possibilities to eight 

(8) frequencies 1n a field modification. 

REMOTE CONTROL1 (For 8Jllbulance attendant, not required in Rescue Vehicle). 

Handset hook unit with volume and squelch controls 

Handset with push-to-talk switch 

Cabling to control head 

Optionals Digital dial unit and R/T frequency 

seleotion oapa.b111ty 

Foot actuated push-~o-talk switch 
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ACCESSORIES 1 

Speakers 

Microphone, 

Antennas 

Cabling Harness 

Maintenance Manual 

Dash mount 

Noise cancelling, hand held with push

to-talk switch 

1/4 wave, unity gain, whip (ASP-690 or equiv

alent) mounted on roof center, 24 inches or 

more away from all lights and siren bars. 

Antenna to be supplied with rooftop mount 

and 17 feet of coaxial cable (RG-58/U), 

J.4.6 OPTIONAL LOW BAND VHF MOBILE COMMUNICATION EQUIPMENT 

It is probable in some areas of the state that the existing communication 

links between the county law enforcement and many municipality agencies 

will continue to utilize 37.10 MHz. The following specifications describe 

a single-channel receiver/transmitter which may be installed 1n the ambu

lance as a companion unit to the high-band receiver-transmitter previously 

specified. Depending on the expected length of time that it will be uti~ 

lized and the funds available, these units could be procured as recon

ditioned units from reliable sources rather than as new manufactured products, 

GENERAL! 

Primary Power 

Frequency a 

Circuitry1 

FCC Compliances 

Performance Criteria, 

12 VDC (negative ground) 

37.10 MHz 
Tubes or solid state 

Licensable under FCC Rules, Part 89 

Applicable EIA Standards shall be used 

to define and determine performance 

characteristics, 
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RECEIVER, 

Sensitivity a 

Selectivity a 

Modulation Acceptances 

Spurious and Image 

Rejection, 

Frequency Stability, 

Squelch types 

Audio Outputs 

TRANSMI'ITERa 

Power Output, 

Spurious and Harmonics1 

Frequency Stabilitya 

Modulation, 

Audio Response, 

Audio Distortion, 

Hum and Noise Level, 

CONTROL HEAD1 

0.5 uV for 20 dB quieting 

-85 dB at± kc (EIA-SINAD) 

± 7 KHz (SIA-SINAD) 

-85 dB 

+ .002% over temperature range ·-30°C 

to +6o0 c ambient ( +25°c reference) 

Carrier with sensitivity of 0.25 

at threshold 

5 watts at less than 10% distortion 

90 wattsinto 50 ohms 

-80 dB 
0 +6 0 ± .002% from -30 C to O C ambient 

(+25°c reference) 

16F3 (+ 5 KHz for 100% at 1000 Hz) 

±, -3 dB if 6 dB/octave pre-emphasis 

characteristics from 300 to 3000 Hz 

Less than 5% at 1000 Hz, 60% deviation 

40 dB below 60% rated deviation at 

1000 Hz. 

Provide the following controls, 

Squelch 

Volume 

Power - ON /OFF 

Transmit Indicator (red) 
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ACCfWSORI ICJu 

DBsh mount speaker 

H&nd held noise-cancelling microphone with push- to- talk switch 

Antenna 

Cabling harness 

Maintenance manual 

3.4.7 REGIONAL HOSPITAL RADIO BASE STATION 

A regional hospital frequently can enhance its EMS operation by instal

ling and operating a base radio station with the capability of communic

ating with ambulances enroute and paging of EMS personnel. The equip

ment specified is purposely a low power transmit unit to limit the signal 

propagation range to prevent interference to adjacent parts of the region. 

GENERALt 

Primary Power, 

Frequency Ranges 

Circuitry, 

Number of Channels, 

Specific Frequencies, 

Compliance, 

120 VAC, 60 Hz 

136 - 174 MHz 

Solid state (preferred) 

four (I}) transmit and four ( 4) receive 

Transmit Receive 

155.xxx MHz 155,XXX MHz (Channel R) 

155,340 MHz 155,340 MHz 

155°235 MHz 155°235 MHz 
157.450 MHz* 157.450 MHz (Optional for 

hospital personnel paging) 

FCC type accepted, Part 89 

* A 3 dB degradation in power output allowable from specified power output. 
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RECEIVER, 

Sensitivity, 0.4 uV: 20 dB quieting 

Selectivity, -80 dB@± 30 KHz, (EIA-SINAD) 

Intermod1 -80 dB, (EIA-SINAD) 

Modulation Acceptance (EIA)1 ± 6.5 KHz minimum 

Spurious and Images, 

Frequency Stability, 

Squelch Types 

Squelch Sensitivity, 

Audio Responses 

Audio Output (3.2 ohms)a 

Channel Scans 

TRANSMITTER, 

Power Outputs 

Spurious and Harmonics, 

Frequency Stabilitys 

Modulations 

Audio Responses 

Hum and Noise Levels 

Audio Distortions 

-90 dB 
0 +6 0 ± .0005% from -30 C to 0 C 

Carrier and tone-coded squelch (squelch 

tone to be determined) 

0.25 uV at threshold 

Within + 1 and -3dB of 6 dB/octave 

de-emphasis characteristics from 300 

to 3000 Hz (600 ohm balanced output) 

5 watts at less than 5% distortion 

All implemented. receiver frequencies 

(up to 4) shall be scanned with the 

ability to preselect one frequency as 

priority. 

50 watts into 50 ohms 

More than 70 dB below carrier per EIA 

specification 

+ .0005% from -30°c to+ 6o0 c 

16F31 + 5 kHz for 100%@ 1000 Hz 

+l, -3 dB of 6 dB/octave pre-emphasis 

characteristics 

-50 dB below± 3 KHz@ 1000 Hz reference 

level 

Less than 5%@ 1000 Hz± 3 kHz deviation 
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STATION CONTROL 1 

Station shall be controllable from the transmitter/receiver equipment 

front panel ae a desk top installation. A remote desk set shall be avail

able for installation in the emergency room to provide direct communic

ations over the transmitter/receiver and an intercom function to the oper

ator at the main control console. 

Included in the console shall be a transmit counter and a running time meter 

which is actuated by the push-to-talk circuit. 

Station control for multiple hospital usage of one hospital based transmit

ter-receiver equipment is possible and cost effective by utilizing either 

piralleled controls or standard telephone connection via phone J:8tch. 

The paralleled control provides complete control over the remotely located 

transmitter-receiver, but costs approximately $1,000.00 at 1973 prices 

plus requiring a dedicated telephone line pair from hospital-to-hospital. 

The alternate installation uses a standard telephone connection between 

the remote hospital emergency room .and the hospital with the transmitter

receiver equipment. Telephone patch 1s used to permit communication 

with the ambulance from the non-radio equipped location, i.e., same as for 

operation between non-radio equipped hospital and the Comm Center. 

Each hospital grouping requires review to select the most cost and per

formance effective solution to their installation. 

ANTmNNA SYSTEM, 

The anteMa recommended is a 5 dBi omni (equivalent to DB-222) mounted 

at 40 feet effective height. The antenna feed-line should be 1/2 inch 

coaxial cable with foam dielectric, copper conductors for runs not ex

ceeding 100 feet. For longer antenna coax feeds, select a cable such 

that line loss does not exceed 1.0 dB. 
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PAGING E9.UIPM!i!NT1 

See cteecr.tption under Comm Center equipment specification for pa.gin~ 

equipmen t (o-ption), Section 3.,hl 

EMERGENCY POWER1 

It is assumed that hospitals have an emergency power system and that an 

outlet can be provided for the radio station. Expected a,c. power re

quirements under transmit conditions should not exceed 500 watts. 

3.4.8 EMERGENCY ROOM DESK,/wALL TELEPHONE SET 

The primary purpose for having a telephone set in the hospital emergency 

room area is to provide direct communication between the emergency room 

personnel and the ambulance EMT's who are bringing in the patient, Two 

types of desk/wall sets are available and depending on the communication 

l inks installed-at the hospital, one or both are required. 

For the proposed regional EMS communication system which has a central

ized Comm Center with radio equipment, the normal :i:ath between any hospi

tal emergency room and the Center would be via telephone line, Hence, 

the standard telephone deskset would be utilized with the recommended 

addition of the Telco "Spokesman" (a speaker/amplifier attached to the 

telephone) to permit monitoring the telephone line without holding the 

handset. 

The second type of wall/deskset would be used when the emergency room is 

located in a hospital which has radio base station equipment for communi

cating with ambulances directly, This is actually purchased as a part of 

the radio system and is an extension of the primary control console lo

cated elsewhere in the hospital, The transmit indicator light on the remote 
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wall/daskset shall be actuated whenever the transmitter 

any of the remote controlB which are 1n parallel. 
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I 
3,5 RADIO STATION LICENSING 

All base and mobile radio stations operating in conjunction with the EMSCS 

must be licensed by the FCC under provisions of the Communications Act of 

1934 as amended, These several stations will operate under the Public 

Safety Radio Services or Industrial Radio Services, Part 89 and 91, respect

ively, of the FCC Rules and Regulations. 

It is recommended that all FCC licenses for Regional Co1n11 Centers be handled 

by the Iowa Hospital Association with coordination provided by the Iowa 

APCO Frequency Coordinating Couittee. These licenses will be in the SERS 

and cover the statewide EMS Channel A (155,340 MHz), the R Channel regional 

frequency (See Section 3,2,7) and the point-to-point Channel B (155,235 MHz). 

Included aa pa.rt of the Channel A and Channel R license should be the 

number of ambulance/rescue unite that will operate in the region under 

the provisions of that license, 

All non-Cou Center hospitals with a radio base station transmitter oper

ating in the EMSCS must be licensed on one or more of the frequencies 

assigned by the FCC for SERS, This license may be obtained by filing an 

application directly to the FCC but with notification to the Iowa Hospital 

Association and after obtaining the frequency coordination action of APCO, 

The SERS frequencies for which a license should be obtained should be the 

regional channel (R), 155,340 MHz (Channel A) and depending on the Civil 

Defense plan the point-to-point frequency (Channel B) of 155,235 MHz. 

Refer to Section 3,2,8 if paging activities are contemplated and obtain 

licenses for the paging channel frequency available, A monitor receiver 

must be obtained for monitoring the paging channel prior to transmission, 

The ambulance/rescue units which operate in conjunction with the several 

hospitals in a region will be licensed as the mobile units covered by the 

Comm Center licenses for operation on the statewide EMS Channel A and 

regional Channel R, Theae mobiles must also be capable of operation on 

the statewide Public Safety Mutual Aid frequency (155,475 MHz) and as a 

consequence must be included in the FCC license issued to the Iowa Depart-
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ment of Public Safety. 

If any of these mobiles are to carry transmitting equipment on 37.10 MHz 

they must be authorized by their local government licensee to operate as a 

mobile in the Local Government Radio Service. If they need to transmit on 

a local fire department frequency they must be included in the number of 

mobiles listed on the local Fire Radio Service FCC base station license. 

Increasing the number of mobiles associated with a particular license may 

require a modification of that license, 

In making application to the FCC for a radio license for EMS communications 

the following application forms will be neededa 

FCC 400 - Application for Radio Station Authorization (except for 
Iowa counties listed under FCC Form 425). 

FCC 410 - Instructions for completion of FCC 400 

FCC 425 - Application for Radio Station Authorization in the 
following Iowa counties, 

Cedar, Clinton, Dubuque, .Jackson, Jones, Muscatine, Scott 

Use FCC 410 Instructions with FCC 425 

FAA 7460-1 Notice of proposed construction or alternation of an 
antenna 

FCC 405A Renewal of Radio License 

Appendix B contains excerpts from Subptrt Band C of Section 17 of the FCC 

Rules and Regulations which may be used to determine if FAA 7460-1 must be 

filed, 

Data needed to complete FCC Form 400 includes the following itemsa 

1. Operatin~ frequency 

2, Number of base (fixed) transmitters 

3. Number of mobile units which will be operating in the EMS region 

4. Type of emission (20F3) 

5• Transmitter power input (200 watts for Comm Center and 100 watts 
for Regional Hospital) 

6. Name and address of hospital in whose name the license is to be 
issued or the Iowa Hospital Association for Comm Center licenses. 
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7, Location of the transmitter(s) 

(a) City 

(h) County 

(c) Btate 

(d) Latitude 

(e) Longitude 

8 . Statement of eligibility (Item 15) 

FOR COMM CENTERS 

"This station will provide coordinated communications within the Iowa 
EMS region (list number) consisting of , , , , counties, 
The radio will be used only for the transmission of messages necessary 
for providing efficient medical services." 

FOR HOSPITALS 

"Applicant is an institution offering services, facilities and 
beds for use beyond 24 hours is rendering medical treatment, 
Radio will be used only for the transmission of messages 
necessary for providing efficient hospital service," 

9. Name of Radio Services "S-pecial Emergency" 

10, Class of Stations Base and Mobile 

11, Area of operation of mobile units 

12. Location of transmitter control points 

13, Overall height above ground of tip of antenna 

14, Overall height above ground of antenna supporting structure 

15, Point of communications Base-to-mobile 

In filling out these several application forms, use originality and specifi

cally stat e the purpose for which the equipment will be used and the area 

of coverage required, A competent communications consultant may be of aid 

i n completi ng t he applications, No filing fee is required for license 

appl i ca tions from hospitals, non-profit ambulance/rescue organizations and 

governmental agencies, 
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J,6 OPERATOR TRAINING AND PROCEDURES 

DISPATCHER RESPONSIBILITIES I TRAINING, AND OPERATIONS 

DISPATCHER RESPONSIBILITIES, 

The primary res-ponsibility of the Comm Center Dispatcher 1s to receive in

com1n~ EMS requests and dispatch the most appropriate service (most fre

quently, an ambulance) to the scene ·of the emergency. "Appropriate" ser

vice is defined as the one closest, if available, and one epeeially equip

ped to serve an emergency of a certain type, i,e,, coronary arrest. A 

list of dispatcher functions and activities follows, 

Dis~:t_qherFunctions1 

Receive ~equest for 8ervice 

Detennine ambulance service most able and available 

Dispatch ambulance via ambulance operations and pa~e EMTS's (op

tional) 

Notify Law Enforcement or Public Safety 

Notify hospital 

Participate in triage or setup a link between EMT's and hospital 

Emergency Room 

Request assistance if needed 

Notify hospital of ambulance estimated arrival time 

Connect direct link between ambulance and hospital ER via Comm 

Center links or hand off radio communications between ambulance 

and hospital when that link exists 

Monitor the events leading to patient delivery and assist wherever 

possible 

Maintain ambulance and hospital facility files, location directory, 

and other action files. 

Exercise command and control authority over the regional EMSCS 

A secondary responsibility of the dispatcher is to keep his communication 

system fully operational, Any loss of service capacity or degradation of 
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, 

the Comm Center links must be detected and corrected quickly, Backup or 

alternate routing procedures need to be developed and used when catastrophic 

failure strikes a normal system, 

The dispatcher needs to maintain current information on all regional medi

cal facilities, ambulance vehicle availability, road conditions, and any 

other data pertinent to providing efficient direction to EMS personnel. 

He must provide adequate record logs for legal proceedings and performance 

evaluation, 

TRAINING AND 9.UALIFICATIONS FOR DISPATCHER AND AMBULANCE RADIO OPERATORS 

The selection and training of qualified personnel for the Comm Center 

dispatcher function is important in the ultimate success of the EMSCS 

operations. The selection of qualified personnel to enter training needs 

assurance that such personnel have stable personalities, clear and well 

enunicated speech, familiarity with medical and public safety terminology, 

(or at least, the capability to learn it quickly), and a modest technical 

knowledge or experience in the operation of relatively complex communi

cations equipment, 

Havin~ selected a suitable group of personnel for training, a formal class

room instruction session should be provided which includes the following 

subjects a 

1. Responsibilities of EMSCS Dispatcher 

2, Telephone skills 

3, Radio telephone voice techniques for base and mobile stations 

4, Law Enforcement (Public Safety) and Civil Defense communications 

interface techniques and procedures 

5, Equipment demonstration and practice in using mockup of or an 

operational EMS communication system 

6, Provide testing and certificate of accomplishment for those who 

are successful in meeting requirements of the course, 

The foregoing concise outline is based on recommendations published by DOT, 

November 1972 and covers both the base station and ambulance radio operator's 
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training (Reference 6). The course should be augmented to include special 

information tailored to the Iowa EMS regional concepts and plans. After 

initial development and trial usa~e the course and materials should be 

certified for instructional usage by the Iowa Vocational Schools, 

Following the formal classroom activity, a period of "on-the-job" training 

in an operational Comm Center with a trained operator is recommended, This 

would reinforce the classroom experience and provide a smoother transition 

to the actual operation where people's lives are dependent on quick re

sponse and a minimum of operator errors. 

Periodic disaster drills and exercises should be planned and conducted to 

maintain the Comm Center dispatcher's operating expertise in a qualified 

condition. His day-to-day, normal EMS request handling activity will keep 

his skills current for routine operation, but functioning under the stress 

and confusion of the disaster mode requires a disciplined and knowledgeable 

operator. Each drill will ~int up deficiencies and the critique will help 

resolve problems which can minimize errors in an actual disaster operation. 

Based upon performance ratings, additional training .sessions should be avail

able for skill develo}lllent. 

OPERATIONS MANUAL1 

The EMSCS "Operations Manual" will provide a means of unifying EMS communi

cations procedures within the State of Iowa. A manual is recommended similar 

to the DOT-EMS Operators Manual (Reference 6) or the Mississippi Hospital 

Association Manual (Reference 7). These manuals detail the equipment 

operation, emergency operating procedures, day-to-day operating procedures, 

and provide a directory of codes and of services. The distribution of the 

manual should be controlled so that changes can be routed to all manual 

holders as they occur. 

It is recommended that preparation and distribution of this manual be the 

responsibility of the Communications Division, State of Iowa. 
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PROCEDURAL SIGNALS 

A procedural cone usinp: 10-signals has been developo<i and adopted by the 

Aasoctaterl. Public Safety Communications Officers Inc. (APCO) and is un i ver

sally used for nationwide public safety radio operations. The official 

APCO 10-signal list of 1 March 1969 is shown in Table 3-4 with an asterisk 

to designate those codes having a specific EMS significance. 

It is recommended that these be used by Comm Center operators and ambulance 

attendants in radio procedures. This will enhance message brevity and 

conciseness and consequently message traffic can be handled more rapidly. 

The 10-signals also will provide a common communications language for inter

district and inter-state patient transfer and reduce intelligibility diffi

culties. 

Many of the APCO 10-signals are specifically referenced to law enforcement 

and public safety but there are not sufficient medical terms in the listing 

for medical communi cations. As a consequence it is recommended that a 

standard set of medical signals be adopted by the EMS Advisory Committee 

for statewide use in Iowa. 

A sug~ested set of medical 2-signals developed and now in use by the Area 

Ambulance Service stationed at Mercy Hospital in Cedar Rapids are shown in 

Table 3-5• Those signals listed beyond 2-26 have been added to the list for 

purposes of this report to include certain procedures not previously design

ated. This signal list is open-ended for additional growth and could become 

standardized for nationwide use after a period of development. It ls 

recommended that no attempt should be made to merge the 2-signals with the 

10-signals as only dangerous confusion will result. However, they should be 

used together since they are mutually complimentary. 

Effort by the De:rartment of Transportation Highway Safety Program Communic

ations Section is continuing to develop a broad medical signal listing and 

operating procedure capable of direct keyboard input to a medical data file 

processing system. It is recommended that this activity be followed closely 

during the EMSCS development period. 
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TABLE 3-4 APCO 10-SIGNAL LIST 

10-0 caution 

*10-1 Unable copy - change location 

10-2 Signal good 

10-3 Stop transmitting 

*10-4 Acknowledgment (OK) 

10-5 Relay 

*10-6 Busy - unless urgent 

*10-7 Out of service 

*10-8 In service 

*10-9 Repeat 

10-10 Fight in progress 

10-11 Dog case 

*10-12 Stand by (stop) 

*10-13 Weather - road report 

10-14 Prowler report 

10-15 Civil disturbance 

10-16 Domestic problem 

10-17 Meet complainant 

*10-18 Quickly 

*10-19 Return to 

*10-20 Location 

*10-21 Call••••• by telephone 

10-22 Disrega:rd 

*10-23 Arrived at scene 

*10-24 Assignment Completed. 

10-25 Report in person (meet) 

10-26 Detaining subject, expedite 

10-27 (Drivers) license information 

10-28 Vehicle registration information 

10-29 Check for wanted 

*10-30 

10-31 

10-32 

*10-33 

10-34 

10-35 

*10-36 

10-37 

Unnecessary use of radio 

Crime in progress 

Man with gun 

EMERGENCY 

Riot 

Major crime alert 

Correct time 

(investigate) suspicious vehicle 

10-38 Stopping suspicious vehicle 

*10-39 Urgent - use light, siren 

* Denotes applicability to Ambulance Co:mmunication 
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TABLE 3-1-1, ( Continued) APCO 10-SIGNAL LIST 

*10-40 Silent run - no light, siren 

10-41 Beginning tour of duty 

10-42 Ending tour of duty 

*10-43 Information 

10-1-1,L~ Permission to leave •• , ,for,. 

10-1~5 Animal carcass at •••• 

10-46 Assist motorist 

10-47 Emergency road repair at •• 

10-48 Traffic standard repair at •• 

10-49 Traffic light out at •• 

*10-50 Accident (F, Pl, PD) 

*10-51 Wrecker needed 

*10-52 ..Ambulance needed 

10-53 Road bloakad at••• 

10-54 Livestock on ht~hway 

10-55 Intoxicated driver 

10-56 Intoxicated -pedestrian 

*10-57 Hit and run (F, Pl, PD) 

10-58 Direct traffic 

*10-59 Convoy or escort 

10-60 Squad in vicinity 

lG~~l Personnel in area 

10-62 Reply to message 

10-63 Prepare make written copy 

10-64 Message for local delivery 

10-65 Net message assignment 

10-66 Message cancellation 

10-67 Clear for net message 

10-68 Dispatch information 

10-69 Message received 

10-70 Fire alarm 

10-71 Advise nature of fire 

10-72 Report progress on fire 

10-73 Smoke report 

10-74 Negative 

10-75 In contact with 

*10-76 En route 

*10-77 ETA (Estimated Time Arrival) 

*10-78 Need assistance 

*10-79 Notify coroner 

10-80 through 10-99 are not applicable to medical communications 

* Denotes applicability to Ambulance Communication 
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I 
TABLE 3-5 PROPOSED 2-SIGNAL .LIST FOR EMSCS I -EMS 2-SIGNAL 

2-09 ALCOHOL INTOXICATION I 2-lOA POSSIBLE DOA 
2-lOB PROBABLE DOA 

I 2-11 CARDIAC 

2-12 HEAD INJURY 

2-13 UNCONSCIOUS I 
2-14 SEIZURE 

2-15 PREGNANCY I 2-16 SEVERE HEMORRHAGE 

2-17 POSSIBLE INTERNAL INJURY 

I 2-18 DIABETIC SHO(l( 

2-19 MENTAL CASE 

I 2-20 POISON OVERDOSE 

2-21 SEVERE BURN 

2-22 CVA ( CARDIO-VASCULAR ACCIDENT) I 
2-23 FRACTURE 

2-24 MEDICAL PROBLEM UNKNOWN I 2-25 INVALID TRANSFER 

2-26 DIREm' ADMIT 

I 2-2? PHYSICIAN REQUIRED (AMBL.) 
2-28 PHYSICIAN ON DUTY (EMERGENCY ROOM) 

2-29 VITAL SIGN TRANSMISSION (AMBL.) I 
2-30 VITAL SIGN TRANSMISSION CLEARED (EMERGENCY ROOM) 

2-31 END VITAL SIGN TRANSMISSION (AMBL, ) I 
2-32 PHYSICIAN DIAGNOSIS TRANSMISSION (EMERGENCY ROOM) 

I 
I 
I 
I 
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3,7 SPECIAL SYSTEMS 

STATE UNIVERSITY HOSPITAL - IOWA CITY 

The facilities of the State University Hospitals and its medical schools 

are a special resource for emergency medical services in the State of Iowa, 

Thia requires a special communications system consideration beyond that of 

the specific regional Comm Center, 

Many emergency and long term patients with special medical requirements are 

transferred daily into Iowa City. The communications facility, therefore, 

should be able to communicate with ambulance vehicles using Channel A as 

they approach the Iowa City vicinity, This special Comm Center should be 

more closely linked with other regional Comm Centers in the state so that 

communications can be established quickly between the emergency personnel 

in other EMS regions and appropriate personnel in the University Hospital 

facilities, This will require a special Comm Center having a larger number 

of incoming common carrier lines than the average Comm Center. A greater 

weighting should be given to the implementation and use of the Channel B 

radio point-to-point operations for other than Civil Defense activities, 

A radio linkage is feasible from Iowa City to the Cedar Rapids, Ottumwa, 

Davenport, Burlington, Marshalltown and Waterloo Comm Centers, This provides 

a major disaster redundancy for common carrier communications channels over 

the entire eastern half of Iowa and provides ability to reach an unaffected 

Comm Center which can patch into a usable common carrier trunk, 

The establishment of common carrier GSA Telpak usage between EMSCS Comm 

Centers in the state is worthy of planning effort due to the special require

ments of the University Hospitals Comm Center. 

The Comm Center at University Hospitals could also serve Johnson and Washing

ton County ambulance operations as a normal Comm Center since it can cover 

these two counties more completely than the regional Comm Center in Cedar 

Rapids. Local considerations may dictate that the special Comm Center in 

Iowa City should be operated by the Johnson County sheriff's office in close 

cooperation with the University Hospitals, 
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COUNCIL BLUF'FS 

The HP-alth Planning Council of the Mid-lands includes several Nebraska 

counties, Omaha, Nebraska has a 911 system presently serving in an emer

~ency communication request role which is a model for the Midwest. (Re

ference 9, page 2L1-). 

These special features can be augmented readily by providing a Comm Center 

in this area which cooperatively provides linkages between the Omaha 911 

and the Iowa EMSCS which can provide radio ambulance service to a range of 

approximately thirty five (35) miles into Nebraska if desired. 

It iR recommended that the Mid.lands Health Council consider this cooper

ative linkaKe between Nebraska and. Iowa and develop a maximum area EMSCS, 

Note, The Comm Center could be located in either state. Hospital radio 

facilities could be shared in a similar fashion between these of Omaha 

and Council Bluffs, 

J,8 CENTRAL COMPUTER USAGE 

The EMSCS program operations in the future would benefit greatly through a 

development to utilize a central state data system for file and retrieval of 

emer~ency medical services inventories and recor.ns, This could be achieved 

from the utilization of an expanded TRACTS data system, The TRACIS network 

is attractive since it is available to many local law enforcement agencies 

and to all Iowa Police Radio base stations. Because of the recommendation 

that the EMSCS be planned and implemented through state agencies, it is 

relatively easy for the system to have access to the computer terminal network, 

The implementation of a data filing and retrieval system should be planned 

to have the following minimum capabilities1 

Keyboard entry of ambulance service requests (logging) and the 

disposition of these requests, This information would aid in the 

development of traffic records for public safety and would save 
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manual loggin~ and record keeping at each region. It would allow 

centralized report preparation and summarization and could allow 

each region to call for a summary of its records periodically for 

review and analysis. 

Keyboard entry of trauma victim condition and case data. This 

would operate somewhat in the manner that is being developed for 

the Illinois Trauma Registry and would be an optional feature 

that could assist in a medical records study, and to provide a 

visibility of the EMSCS functional performance. 

A computer file and retrieval system to allow for the updating of 

volatile inventory information. The dispatch operator in the Comm 

Center must maintain a hospital/ambulance facility and capability 

inventory which should also include a key personnel inventory and 

contact information for these key personnel. Much of this in

fonnation could be kept in a periodically updated directory, how

ever, there is a fairly large turn-over of facility and personnel 

requiring an uµiate addendum to any periodically published dir

ectory. The computer therefore would provide a marked assistance 

in the publication of these directory volumes. 

Access to a vehicle accident or trauma scene location system. 

A computer terminal and access to it from the dispatch location 

at the Comm Center could provide current conditions summaries 

for updating the routing files. The volatile data for changing 

the file could be provided through the Highway Commission or 

through various public safety reporting sources. 

It is recommended that the Department of Health work cooperatively with the 

Departments of General Services, Public Safety and other State agencies to 

develop a central computer usage capability for emergency medical services. 
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4.0 IMPLEMENTATION AND COST SUMMARY 

Qfil!.ERAL AP~ROACH 

The Communications Plan, Section 3, has detailed the desi~ of a statewide 

EMSCS via generic subsystem groups of equipments for Comm Centers, hospi

tals, ambulance/rescue vehicles and law enforcement/public safety agencies. 

Recommendations are developed for the county composition of regions, for 

the Comm Center location, and for the remote base station locations in 

each region. Information was derived in the survey on which ·to base recom

mendations for hospital EMS radio system installations needed to mitigate 

messap;e traffic loads which will develop in the highly populated regions. 

These factors provide a solid base upon which to develop the EMS~ imple

mentation plans and the required budgets for a phased construction of 

Comm Centers and the communication links into public and private hospitals 

and to the ambulance service operations. This section develops these 

plans for a five (5) year time-phased installation period. Iowa needs 

the EMSCS and should attempt implementation in less than five (5) years, 

if possible. 

The rationale for re~ional priorities assumed herein is based on a joint 

weighting of message traffic load (needs), current regional planning ef 

fO?ts, and an estimation .of the financial flow required per year to accom

plish these tasks. 

It is recommended that the EMSCS implementation be assured through joint 

agency budgeting for Comm Center, ambulance and hospital installations. 

Federal funds should be available from the Department of Transportation, 

Highway Safety Act, the Law Enforcement Administration Agency, the Civil 

Defense Agency, and various agencies of Health Education and Welfare. 

Preparation of proposals to obtain support of these agencies is the re

sponsibility of the Iowa Department of Health, General Services, Public 

Safety, with cooperation of the Office for Planning and Progralllllling and 

the EMS Advisory Councils, Obtainin~ matching funds from public and pri

vate a~encies should be sought through regional health planning councils 

and hospital and ambulance associations. Multiple purchases should be con

sidered for CoMm Center, hospital a.nd ambulance equipments to reduce costs. 
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IMPLEMENTATION CRITERIA AND REGIONAL SELECTION 

In order to establish implementation plans and cost estimates, it is 

necessary to determine a regional Comm Center implementation priority 

and to determine which regions should have EMS radio base stations at 

hospitals in addition to the regional Comm Center stations. The follow

in~ criteria were used in the determination of those regions where hospi

tals should have radios, 

1. Regions in which the estimated initial peak message traffic loading 

through the Comm Center, if no hospital base stations were util

ized, is greater than twenty (20) messa~es per hour, 

Notes This is a different criterion than in Section 3,2,10 

and is used to allow both for errors (omission) in data on which 

present message load is based and the growth of message traffic 

expected. to occur shortly after the EMSCS becomes operational, 

2, More than one major medical facility is located in the region. 

3, Two or more hospitals are located in a city even though they 

are jointly served by a Comm Center. 

Using these criteria, Cost Tables 4-1 and Table 4-2 were developed. This 

shows the specific cities in which hospitals already have or should have 

radio base stations, An accurate estimate for the cost of bringing these 

installations to EMSCS standards is difficult to develop because several 

hospitals have some radio equipment. To assure a common base for estimation 

of maximWII costs, a standard cost for these installations based on all 

new equipment purchase is $4,550 per hospital (1972 list prices), This 

cost is detailed in Appendix C under Type F and Type H, 

The estimated cost of the electronic/electrical equipment, construction 

and site costs for the Comm Center and associated remote base stations 

in each of the regions is given in Table 4-2, The total estimated cost 

for these stations based on 1972 list prices is $583,748. The develop

ment of these costs is detailed in Appendix c. The estimated cost of each 

of the regional Comm Center and Remote Base Station installations listed 

in Table 4-2 includes a chain-link security fence which encloses a 20 

feet by 20 feet area at the base of the antenna tower and includes an 
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TABLE 4-1 REGIONAL HOSPITAL BASE STATION SELECTION 

Approximate 
Regional Message Hospi ta.ls Which nU111ber of 

Comm Center Traff le Load Should/Do Have ambulances in 
R ion Location Peak Mes Radios Region (Jan 1973) 

1 Decorah < 20 17 

2 Mason City 26 Mason City - Mercy 29 
Charles City* 

3 Spencer <20 Spencer* 13 

4 Sheldon <20 13 

5 Sioux City >20 Sioux City* 26 
I Onawa* 

I-' 

"$-
6 Sto:rm Lake <20 23 I 

7 Fort Dodge <20 Fort Dodge - Bethesda* 18 
Fort Dodge - Mercy* 

8 Waterloo 32 Waterloo 37 

9 Dubuque >20 Dubuque - Mercy* 16 

10 Davenport 21 Davenport - Mercy* 21 

11 Cedar Rapids 63 C.R. - Mercy/st. Lukes* 33 
Iowa City University Hospitals 

12 Marshalltown <20 19 

* Currently has 155 MHz SERS Radio Equipment but it is not known if the equipnent meets EMSCS specifications. 
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TABLE 4-1 ( Continued) 

Regional Message Hos pi ta.ls Which 
Coma Center Traffic Load~ Sho~d/Do Have 

Region Location Radios (Peak Messag~hour) ---
13 Des Moines _56 Des Moines (Several) 

Boone* 

14 Atlantic <20 

15 Carroll <20 

16 Council Bluffs 23 Council Bluffs - Harlan* 

17 Creston <20 

18 Chariton <20 

19 Ottmrwa <20 

20 Burlington 28 Burlington Memorial* 

TOTAL 

* Currently has 155 MHz SERS Radio Equipment but it is not known if the equiJlllent meets 
EMSCS specifications. 

Approximate 
number of 
aJllbulances in 
Region(Janl973) 

60 

18 

lJ 

40 

16 

14 

21 

_!L 

464 



TABLE 4-2 REGIONAL ~CS IMPLEMENTATION ESTIMATED COOT SUMMARY (1972 PRICES) 

Total Weighted 
Cost""" Electrical Regional Pri ority 

Comm Center ReaoteBase Type :Equipment Construction Installation for Regional 
Region Location Location Nuaber Costs Costs* Costs la:Qlementation 

1 Decorah D $6,650 $8,399 13 
Decorah B 5,600 8,399 
Elkader B 5,600 s.112 

$17,850 $21,915 $39,765 

2 Mason City G $ 9,700 $17,309 8 
Woden B -2.1.2.00 ~itll'.2 

$15,300 $22,426 $37,726 

3 Spencer A $ 5,100 12 
•' North of r-' 

vJ Ruthven B s,§oo $ s.112 ~ 

$10,900 $ .5,117 $15,817 

4 Sheldon A $ 5,100 2 
Boyden B 5.600 $1z 1 }09 

$10,700 $17,309 $28,009 

5 Sioux City E $11,700 $ .5,117 2 
Onawa B 5,600 .5,259 
Washta B s.600 __5.iill_ 

$22,900 $15,493 $)8,393 

6 Storm Lake A $ 5,100 17 
Varina B s.600 $ s.112 

$10,700 $ 5,117 $15,817 

* Includes $1,000 for installation of a 20 ft. by 20 ft . securit y fence surrounding the tower base 
and equipment enclosure. 

-H- See Appendix C for detailed cost estimates. 
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TABLE 4-2 REGIONAL EMSCS IMPLEMENTATION ESTIMATED COST SUMMARY (1972 PRICES) 

Total Weighted 
Costi fif- Electrical Regional Priority 

Comm Center RemoteBase Type F,quipment Construction Installation for Regional 
Region Location Location Number Costs Costs* Costs Implementation 

7 Fort Dodge A $ 5,100 s 11 
Vincent B 5,600 $ 5,117 

$10,700 $ 5,117 $15,817 

8 Waterloo A $ 5,100 5 
Denver B 5,600 $22,437 

$10,700 $22,4-37 $33,137 

9 Dubuque A $ 5,100 9 
Asbury B 5,600 $18,009 

I $10,700 $18,009 $28,709 r--' 
\.,._} 
...,.J 

l 10 Davenport C $ 8,450 aas,009 $26,459 6. 

11 Cedar Rapids C 
Iowa City (Special) 

$ 8,450 $18,009 1 

See Section 3.7 C ~ 9,329 
$ ,900 $27,338 $44,238 

12 Marshalltown C $ 8,450 $22,897 $31,347 10 

13 Des Moines A $ 5,100 3 
Bondurant B 5,600 $22,897 

$10,700 $22,897 $33,597 

'ii- Includes $1,000 for installation of a 20 ft. by 20 ft. security fence surrounding the tower base 
and equipment enclosure. 

** See Appendix C for detailed cost estimates. 
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TABLE 4- 2 REGIONAL EMSC3 IMPLEMENTATION ESTIMATED COST SUKJol.ARY (1972 PRICES) 

Total Weighted. 
Cost-H- Electrical Regional Prior ity 

Comm Center RemoteBa.se Type Equipment Construction Installation for Regional 
Region Location Location Number Costs Costs* Costs Im:elementat ion 

14 Atlantic A S 5,100 14 
Adair B 5,600 s 9,329 

$10,700 $ 9,329 $20,029 

15 Gar:roll C $ 8,450 $18,009 $26,459 14 
16 Council Bluffs D $ 6,650 $14,613 4 

Portsmouth B 5,600 5,117 
Imogene B 5,600 5,117 

$17,850 $28,847 $46,697 
17 Creston A $ 5,100 15 

Shannon City B 5.600 $ 9,329 
$10,7·00 $9,329 $20,029 

18 Chariton C 5 8,450 $22,287 $30,737 16 

19 Ottumwa C $ 8,450 $22,287 $30,737 16 
20 Burlington A $ 5,100 7 

West 
Burlington B s,600 $ 9,329 

$10/100 $ 9,329 $20,029 
$583,748 

* Includes $1,000 for installation of a 20 ft. by 20 ft. security fence surrounding the t ower base 
and equipment enclosure. 

-IHI- See Appendix C for detailed. cost estimates. 
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equ1pnent enclosure. Some regions may consider this degree of protection 

i nadequate and may wish to include a lar~er area at the base of the tower 

to enclose the antenna guy anchors. In that event, the installed cost of 

the fencing may be estimated at $10 per running foot. 

The weighted priority discussed above for impleMentation of EMSCS is also 

listed in Table 4-2. Using this weighted priority, a five (5) year imple

mentation program results in the yearly expenditure shown in Table 4-3• 
These expenditures are based on 1972 list prices and have been adjusted 

for a five (5) percent annual inflation rate. This table also includes 

the cost of adding the specified radio equipment to the estimated four 

hundred sixty four (464) ambulance vehicles in Iowa and is based on a 

$2,300 per ambulance (1972 list price) adjusted for a five percent (5%) 
annual inflation factor over the 1974 through 1978 proposed implementation 

period. 

The estimated cost of several items of specific EMSCS effort are detailed 

below. Table 4-3 includes the estimated maximum cost of the system engine

ering for specific facilities for each year's implementation. 

SPECIFIC EMSCB EFFORT REQUIRED DURING PHASED IMPLEMENTATION 

The EMSCS presented in this report is generically complete. However, 

several additional items of effort are necessary to assure specific pro

blem solutions in each region's implementation and in the operation of 

several unresolved elements of the system. These include1 

Preparation of a communications procedures (dispatcher's) manual 

Preparation of a dispatcher training materials 

Detailed signal coverage analysis for specific installations 

System engineering for specific facilities 

The first two items could be prei-red by an advisory committee, however, 

the two final items must be prepared by competent communications system 

engineers. 

-139-



I 
I-' 
+=" 
0 
I 

TABLE 4-J ESTIMATED ANNUAL EXPENDITURES FOR TOTAL REGIOOAL EJl5CS IllPLEMENTATION COSTS* 

Co1111 Center Hospital 
Reaote Base Ambulance Base** 

Fiscal Regions F.qui iaent Radio Station System Total 
Year 

1974 
1975 
1976 
1977 
1978 

* 
** 

Implemented. Construction Equipment Equipment Engineering Illpl ementation 

4, 5, 11, 13 $ 1_51.,449 $ 334,719 $ 20,5o6 $ 24,255 $ 530 ,929 
8, 10, 16, 20 139,270 306,192 31,545 25,468 502,475 
2, 7, 9, 12 131,505 229,244 16,531 26,741 404 ,021 
1, 3, 14, 15 124,309 179,062 28,078 331 ,449 
6, 17, 18, 19 124.210 228.084 22,482 ]81 1zz6 

$ 670,743 $1,277,301 $ 68,582 $ 1)4,024 $2,150 ,650 

Based on 1972 list prices ad.justed for an· annual inflation rate of 5%. 
Does not take into account any existing 155 MHz equi:pnent since it is not known if the 

equipment meets EMSCS specifications. 

--~-----~----------
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The detailed scope and an estimated cost to produce the items for these 

additional efforts is as followss 

Preparation of training materials1 

Personnel dispatcher application form 

Dispatcher job description 

Development of dispatcher course materials (10 hour course) 

Teaching aids 

Specific training of a class of ten (10) students for ten (10) 

class hours 

Training an instructor who would provide continuing instruction 

Estimated. total $ 9,000 

Notes It is expected. that an operational EMSCS terminal could be used 

for instruction. 

Preparation of EMSCS Procedures Manuals 

Develop operational procedures for the EMSCS Comm Center, hospi

tal terminals, ambulance and law enforcement/local government 

terminals 

Print and bind manual (loose leaf binder) 

Provide one hundred (100) copies 

Estimated Total $ 7,500 

System Engineering for ~pecific facilities in each region, 

Provide detailed radio signal coverage analysis for each facility 

in the region when the exact ~eographical location for the antenna 

has been selected. 

Determine the required antenna height, antenna gain and its dir

ectivity for the Comm Center local base, remote base stations and 

hospital base station locations. 

Provide a layout plan equipment installation for the Comm Center 

including location of console, terminal equipment placement, remote 

control wiring design. 

Prepare purchase orders for equipment and assist in bid review. 

Perform expediting of equipment and services including telephone 

equipment. 
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Supply assistance for FCC license applications and for develop

ment of a filing system for ambulance/rescue unit availability, 

hospital facilities availability, emer~ency vehicle routing and 

other specific regional data. 

Conduct tests of system pelltfomance after completion of installation 

and assist in selection and training of personnel, 

Esti111&ted Total per Region t 5,500 

The coat of this effort may be reduced significantly if the work is per·· 

formed in one scope for a group of four or more regions, It is recommended 

that an estimate be obtained for those items of scope for which assistance 

is needed at the start of specific regional (or regional groupings) systems 

planning, 
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5.0 RECOMMENDATIONS 

There are several categories of recommendations made in this report. 

These are collected and grouped for ease in recognition of responsibilities. 

Several other recommendations may be recognized in the plan, however, these 

were believed to be less urgent to display although they should not be 

considered unimportant or negli~ible. 

A. ORGANIZATIONAL RECOMMENDATIONS 

la. It is recommended that the responsibility for developing the EMSCS 

Comm Center implementation, operation and maintenance be vested in 

the Detartment of Health, Community Health Services. 

lb. It is recommended that the technical planning responsibility for the 

EMSCS be that of the Department of General Services, Communications 

Division. 

2. It is recommended that the EMSCS disaster and major emergency 

operational modes be considered in the emergency pretaredness 

plans of the Iowa Civil Defense especially as related to point

to-point radio communications. 

3. It is recommended that the selection of the specific organizations 

which operate the Comm Centers be accomplished through mutual 

concurrance of those agencies having responsibility for statewide 

communications, medical services and public safety. 

4. It is recommended that those responsible for the EMSCS organize and 

engage in interstate EMS communications conferences to develop joint 

system plans to enable a maximum of commonality of standard procedures 

and to avoid radio channel interference of harmful proportions. 

5• It is recommended that the Office of the Communications Division 

develop and periodically issue an EMSCS directory. 

6. It is recommended that all FCC licenses for regional Comm Centers 

be handled by the Iowa Hospital Association with coordination pro

vided by an augmented APCO Frequency Coo:tdinating Committee. 
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7• It is reooMended that the Office of Communications Division 

work cooperatively with other a.p;enciee to develop a central computer 

usa.p;e oapa.b111ty for emergency medical services. 
8. It is recommended that pending ambulance license legislation require 

that all a.mbulances/reecue units operating in Iowa be .equipped with 

two-way radio equipments meeting the EMSCS requirements by 1978. 

B. OPERATIONAL AND PROCEDURAL RECOMMENDATIONS 

1. It is recoJllllended that the EMscs ·n1rectory list the various in-

service digital dial codes by city, county, region and EMS service 

function in alphabetical order. Also, provide a list of the 

specific tones used in tone coded squelch by the various medical 

facilities and Comm Centers. This direc-t.ory will contain list

ings of the medical 2-codes and the Public Safety APCO 10-codes 

discussed 1n Section 3.2.6. Also, the directory will list all 

participating ambulances by a four (4) digit numeric designator. 

2. It is recommended that the 10-signal and 2-signal procedures be 

used by COM Center operators and ambulance attendants for oper

ations. No attempt should be made to merge the 2-signal with 

the 10-signal as only dangerous confusion will result. 

3, It is recolllJftended that training programs and dispatching proce• 

dures be established prior to the commencement of EMSCS operations. 

A formal operator's manual should be developed similar to the D<Yr/ 

EMS operator u.nual, Reference 6, or the Mississippi Association 

Manual used for their EMS (Reference 7). Responsibility for 

development and approval of these programs shall be vested with the 

Communications Division, State of Iowa. 

4. It is recommended that the Comm Center Operational Procedures 

Manual contain the requirement that the quantity of unused tape 

in the cassette is to be checked and recorded in the log at the 

beginning of each shift and at the end of the emergency request 

or post record section. 

5. It is recoMended that the length of time required for EMS record 

retention be included 1n any pending EMS relating legislation. 
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6. It Js recommended that a system for EMS requests be rleveloped 

through the statewide telephone system on a region-to-reRion basis 

in the manner described in Section 3.2.6. Responsibility for 

nep;otia.tion of these arranp;ements shall be acco:roed the Communi

cations Division, State of Iowa. Specific regional implementation 

problems involving the telephone company should first be taken to 

the Communicatione Division, S,tate of Iowa. 

c. DESIGN STANDARDIZATION RECOMMENDATIONS 

1. It is recommended that the following EIA, Group B tone coded 

squelch frequencies be used on a regional channel (R-Channel) 

when such operations is approved by the EMS Advisory Commit-

tee, These are 82.5, 94.8, 110.9, 127.3, 146.2, 167.9, 192,8, 
and 225•7 Hz, 

2, It is recommended that upon selection of an available site for 

base stations and prior to procurement of site, a complete analysis 

of the communications from that site be performed to assure re

liability of communications and to avoid undue interference, 

D. EQUIPMENT RECOMMENDATIONS 

1. It is recommended that a metropolitan hospital radio operational 

system be implemented (Section 3.3.2) for Des Moines, Cedar Rapids, 

Waterloo/Cedar Falls, Sioux City, Council Bluffs, Burlington, and 

Davenport as the EMSCS is initiated, 

2. It is recommended that GSA Tel:pak or common carrier facilities be 

considered for linking the Comm Centers in the development and 

expansion of those services. 

3• It 1! recommended that each Comm Center have at least two (2) 

incoming emergency request telephone lines on a rotary sequence 

in order to handle incoming EMS requests, if the first line were 
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buay. The criterion for performance shall require that all calls 

for •ergency service be answered in fifteen (15) seconds, 

4. It 1s recommended that a tape recorder be employed in all CoJDJ1 

Centers for insuring that dis:pa.tch information is received corf 

rectly. 

E. FCC, FREQUENCY COORDINATION AND IOWA TARRIFF NO, l RECOMMENDATIONS 

1. In order to promote the orderly assignment of Special Emergency 

Radio Service (SERS) frequencies, 1.t is recommended that the Iowa 

SERS frequency coordination be established under cognizance of 

the Associated Public Safety Couunications Officers (APCO). 

2. (a) It is recommended that 155.235 MHz be used statewide for 

hospital-to-hospital CoDlll Center-to-Cou Center and for Comm 

Center-to-hospital point-to-point emergency couunica.tions. 

(b) It is recoJ1111ended that the use of 155,235 MHz point-to-point 

radio channel be implemented only when its function has been in

cluded in Civil Defense area plan regional disaster operations, 

3, Providing there is no favorable resolution of the FCC Docket 

19643 to allow EMS personnel :paging on the 157.450 MH~ channel, 

it is recommended that the SERS 155,295 MHz (Channel P) be utilized 

for statewide :paging of medical and aabulance technician personnel 

by hospital and a.abulance EMS radio sys teas. Radio systems thus 

used will not have more than a ten (10)-mile operational service 

radius in voice paging services. 

4. (a) It is recommended that the SERS 155.340 MHz frequency be used 

statewide for all couunications between ambulances and CoM 

Center, ambulances and hospitals, and between ambulances. 

(b) It is recommended that the SERS frequencies of 155.325 MHz, 
155.355 MHz, 155,385 MHz, and 155.400 MHz be assigned for use in 

a regional 4-frequency plan when traffic loading or a special 

operation 1s ~uired 1n the EMSCS, 
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5. It is recommended that no ambulance service, either public or 

private be allowed to operate a base station on the assigned 

statewide or regional EMS frequencies unless that service is 

the Comm Center for that region. 

6. It is recommended that the radio paging of EMS personnel (emer

gency) take place on the statewide base-to-mobile frequency 

(Channel A). Such activity should be limited to paging EMTA's, 

other ambulance/rescue unit emergency personnel, and to hospi

tal cardiac arrest teams by the Comm Center dispatcher only. 

7• It is recommended that administrative paging or radio communi

cations to other medical and hospital personnel from the Comm 

Center or its remote base stations be conducted on a frequency 

channel other than those assigned in the VHF high- band SERS 

grouping. 

8. It is recommended that the use of the four (4) separate SERS 

low-band VHF frequencies be coordinated by APCO (See Section 

3.2.7) and that assignment of those frequencies for one-way 

paging be in accordance with the four-frequency regional assign

ment plan shown on the map of Figure 3-7• 

9. It is recommended that the development of medical data telemetry 

(MDT) usage be followed closely to anticipate the need and provide 

the recommended way to incorporate in the EMSCS. It is also 

10. 

recommended that close contact be maintained with largely rural 

states as they become aware of their needs in MDT when they begin 

to plan and implement EMSCS. 

It is recommended that the Iowa Tariff No. 1, Telephone Exchange 

Service, be amended in Part IV Section 3, 3rd Revised Page 121 

To revoke the regulation requiring a recorder tone device (beeper) 

when recording from telephone lines used in public safety and emer 

gency medical services. This gains an improved message intelligibility 

and reduces the operating cost. 

11. It is recommended that there be a working arrangement developed between 

the Telco and State Communications Division to add a provision for 

telephone operators answering dial "O" for emergency calls and making 

an immediate transfer to the nearest EMSCS Comm Center. This pro-
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F, 

vision shall require the telephone comP3,ny to print appropriate 

instructions in all its directories regarding the use of this 

emergency service. 

PROGRAM IMPLEMENTATION RECOMMENDATIONS 

1. It is recouended that the EMSCS implementation be assured through 

joint agency budgeting for Comm Center, ambulance and hospital 

installations. Federal funds should be available from the Depart

ment of Transportation, Highway Safety Act, the Law Enforcement 

Administration Agency, the Civil Defense Agency and various 

agencies of Health Education and Welfare. PreP3,ration of pro

posals to obtain support of these agencies is the responsibility 

of the Iowa Department of Health, General Services, Public Safety, 

with cooperation of the Office for Planning and Programming and 

the EMS Advisory Council. Obtaining matching funds from public 

and private agencies should be sought through regional health 

planning councils and hospital and ambulance associations. 

2. It is recommended that the Department of Health work cooperatively 

with the De:pe.rtments of General Services, Public Safety and other 

State agen.cies to develop a central computer usage capability for 

emergency medical services. 
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§ 89.525 Frequencies available to the Special Emer
gency Radio Service. 

(a) The frequencies or bands or frequencies listed 
herein ere available for assignment to stations In the 
Special Emergency Rndio Service subject to the con• 
dltlous and limit11tlons ot this section. 

(b) The amount of separation between assignable 
freqmmcles listed In this section does not ne<.-essa rily 
lndlc-ate the amount of frequency separation reriulred 
tor systems operation; accordingly, grants ot adjacent 
channel assignments In all bands shall be In the dis• 
cretlon of the Commission. 

(c) The operation of. mobile systems In the Special 
Emergency Radio Service will be restricted to the 
use of. only one frequency; providing that (1) an addi· 
tlonnl frequency may be authorized when mobile relay 

-stations are authorized pursuant to paragraph (b) of 
thl~ section; and (2) one or more additional frequencies 
In the 460 MHz banu may be assigned, &!i ·l\-.eded, for 
biomedical telemetry operations In accordance with 
paragraphs (f) (2), (4), (5). and (8) of this section. 

( d) Frequencies Indicated normally tor base and 
mobile "tatlons In the Special F1mergency Radio Serv• 
Ice will be authorized to fixed stations also subject to 
the condition that h1u-mful Interference will no. be 
can11ed to the mobile service. 

(e) '.rhe following tabulation Indicates the fre
quency or bands of frequencies, the class ot station ( s) 

to which they nre normnlly available, nucl the specific 
at-1slgnment llmltotlons, which are developed lu para. 
graph (t) of this soctlon: 

Frequency or bnn<I CIR.ss or statlon(s) Limitation, 
---------1-----------1----

kHt 
2000 to 3000 ••••••. ••••• •••• 1 FIJed ••••••••••••••••••••••••. l 9 
2726............. . .. . ...... Ba,ie nnd mobile.............. 10 
3201. •••• • ••••.•••••••••••.. .•••• do •...••..•.••••...•.•.••. • ..•••••••••• 

MHt 
33.02 • ••• ••••••• •••••••• ••. ••••• do ....•••...•••.••••••..••. 8 
33.<>4 •• • ••••••••••••••••••.• • ••• do ....•••..•..••••••••••.•...•••••••••• 
33.06. ··-················· .•••• do......................... 6 . 
33.08 .•••••••• ••••••.••••...•••• <lo ••••••••••••••••••••••••••••••••••••• 
33.10 . . •......... .. ....... . ..... do......................... 6 
36.64.... . .. . ......... . .. . . Base.. . .... . .................. 12, 13, 17 · 
36.68 •••.••.•.•..•..•••••• • ...•• do. ...... . ................. 12,13, 17 
37.00.. •• ... .. .... . .. .. . . . . Base nod mobile........ . ..... 6 
ar O◄. ........... ....... ... . .. c1~ .•• ••••••••• • •••••••••• . 6 
37.\lll .. .. . ..... . ... . ..... . .. . . . . do............... .. .... . ... 6 
.a.114 ..... .. ..•....•• .... .. Bll.18 . . . ... . .... . ... . .......... 12,17 ' 
43 .1111 •• •• •••• ••• ••• . •• ••• .• •••• do. . . . . . . . .. .. .. .... .. . . . . . 12, 17 
44.0~ . . . . . ... . .. . .. . ... . . . . Bue 1111<1 ruohll•. •• . .. • . . . . . . . 14 
46.1111 • • ••• •••••••••••••••• •• •••• '10............... .......... 14 
46.00 •••••••• •• •••••••••• •• . •••• rto .................. ....... 14 . 
4~.04 . ......•... . .....•.. ...... . do ...... . ... . .............. 15 
47.41 ••••••••••••••• • •• •••• •• ••• do....... . ................. 7 
47.◄6 ... . ...•. ......•... ... ..... do ....•......... . ..................••.• 
47.IIO •••••••••••••••• ••••• • ••••• do 
'7 .M ••••••••••••••••••••••••••• do 

. :Ht:::::::::::::::::::: :::::~::::::: ::::::::::::::::::j:::::::::: :: 
72.00 to 76.00.............. Operational fbP<l .............. 3 
155 160 •••••••.••••..•... .. Uase nnd mobile •••. -......... I~ 

18 

(For frequoncle~ g5z MHt 
anc.l nbove, see t b9.101) 
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APPENDIX A, 

FL>DERA.L CO)f:\lt '.,ICATIONS COMl\fIS·SIO~ 

RULES AND· REGULATION.3 

(f) Explanation ot assignment ·umitatlims appear• 
log in the frequency tabulation of paragraph (e) of 
this SE'<'tlon: 

(1) For two.frequency systems, separation between 
bnse a!KI mobile transmit frequencies is 5 MHz. 

(~) This frequency may be assigned to dispatch am• 
bulances and personnel operating biomedical telemetry 
units In this service under an area•wi'(}e radio com• 
munications - pian-:--Tliis- lrequency is also available 
for this purpose in the Fire and Local Government 
Radio Services. 

(3) The frequenrles available in the band 72 to 76 
MHz are listed in § 89.l0l(c). These frequencies, , 
which are shared with other services, are available · 
only in ac<'ordanre with tbe provision~ of § IUUOl. 

( 4) This frequency is available for assignment to · 
hospitals under § 89.503 for communication with medl• 
cal-care vehicles nnd personnel equipped with biomedi~ . 
cal telemetry cal)libillty. "Cse ot this frequency is fur• 
ther authorized for telemetry or voice trausmlssions ! 
from a portable telemetering unit to an ambulance ' 
for automatic retransmis.~lon (mobile/relay) from a 
patient to a hospital or other medical-care facility. 
When using telemetry emisidon, the continuous car
rier mode of operation Is authorized !or this frequency. 

(5) This fr~uency Ill available for assignment to 
operate mobile biomedical telemetry units in nmlml· 
ances and other medical-care vehicles, or when hand•· 
carried by medical personnel. F2 and F9 emission may 
be authorized; F3 emission may nlso be · aurborlzed 
on a secondary basis when required for the telemeter• 
ing activity. When using telemetry emission, the con• 
tlnuous carrier mode of operation is authorized for 
this frequency. 

(6) This frequency ls shared with the Higb,uy 
Malntenanre Radio Service. 

(7) This frequency la reserved for afl!llgnment only 
to National organlzat1001 eetabllsbed tor dlsuter r~ 
lief purpoee11. 

(8) Thill frequ,•ncy muy be a1111l1cned prtmnrlly for 
mobile dl!!pntch rt>111,onse by amb11l11nces and per11onnel 
opt'rntlng blonwdlcul telemetry units In this service 
under an area•wlde rndlo communlcutlons plnn in· 
volvlng central dispatching on the associated base• 
mohlle frequency 400.,i25 or 460.500 :\!Hz. When author• 
ized for this <llspatch response purpose, this frequency 
may be U!led on a secondary basis for the purposes and 
in the manner set forth in subparagrapbs (1), (5), 
unrt (11) or this paragraph. 

(9) Appropriate frequen<'les In the band '2000-8000 
kilohertz which are designated in Part sa of this chap
ter as available to Public Ship Stations for telephone 
communication with Public Coast Stations may be as
signed on a secondary basis to special emergency fixed 
stations for communlc-atton with PubHc Coast Stations 
only, provided surh stations are located in the United 
States and the following conditions are met: 

(I) That surh fixed station Is established pursuant 
to the eligibility proT'islons of § 89.515 and that tbe , 
Isolated area involved Is an Island or other location 
not more than 300 stah1te miles removed from tbe de-
11lred point of communication and Isolated from that 
point by water. 
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(Ii ) That evidf'nC'e ls submitted showiiig that an 
11rrn11:{1>roeut hns liet•n mode with the coast station 
llct-11 ,i--~ tor the hautlllng of emergell<'Y communications 
peruiittf'(f by § 81.:J()2 (b) of thl11 chapter and 
§ fill.51:"i{d), 

(Ill ) Thnt operation ot the special emer,:ency fixed 
atution sh111l at no time C'Onfllet with any provis ion of · 
Pnrt 3'.j of ILis thnpter and further, that such operation 
In gerierul shn ll ronform to the practices employed by 
l'nbllc Ship Stntlons for rudiotelephone communication 
with the same Public Coast Station. 

(10) Tlli~ frequeucy Is shared with the State Guard 
H11(.}lo ServlC'c. 

(UJ :\l<Jhlle 11 t11tlonH :iuthorhw<l to opPrnte on this 
tr1-!]11enc.r nmy lw 11,:p (l to 1•xte11tl the range of tl'llnS• 
ml~slon hetwren 1111rt 11hte telemete rin){ units nml 

( 12/ Thi!! frec1uency will l>e assi!{ned only for one· 
wny pni;lng comm unieu tlnns to mobile receivers. 'l'rnns
mlsslorn1 for the purpos!' of activating or controlling 
r t-mnre ohJt'Cts on t hi s frequency are not authorized. 

( 13) Prior to Octoher 1, 1074, no fi!!Slgnments will 
ue mrHle on the treque11c·y 35.64 :\!Hz ";thin 40 miles 
or the center or Houston, 1.'P:-cas, Portland, :\Jaine, 
Charle~ton, ,vnit Virglnln, Boi;ton, ::\l11ssachusetts, and 
Blnghamt,m, New York; or on 35.68 )!Hz within 40 
mile':! of the center of Portland, l\Jnlne, Boston, ?.las-
1:rnthn sPt.ts , Hinghnmton, :\"ew York, and Charleston, 
,v1->+t VJri.:lnln . T hi' centers of cities nre tnken ns the 
rerer ... nce points indicn tecl on pnges 22&-238 tYf the 
U.S. Department of Commerce pnl>llcatton "Air-Line 
Dl11tn11ces BetwePn Citief! In the United Stntes." 

(H) [Reserved] 
(1!>) Avnllabll• !or lli<'llgnment: Provilfed, That until 

tnrth~r order of thf! Commls11lon. a11plkatlon Is accom
punlp() hy 11 written nnd "' lg11pd Rtat<>ment that llct>nsees 
or all ~tntloos. excluding Spednl Emergency stations, 
located within a rncllus of 7/'i mlleR or lhP propoocd loca
tion nnd nuthorized to 0J)f'rnte on a frequency 30 kHz 
or IP11s r emoved tinve conrurred with such assignment, 
or 111 1tC'cOm1Jnnled by an ncci:ptnbl<' engineering report 
Indicating that harmful Interference to the oper11tlon ot 
sut·h existing stations wlll not be caused. 

(If.I) Avallnble for developmental oper11tlon : Pro
vi1i ed, That 

(I) Tbe proposed station lOC'atlon Is removed by at 
!Past 40 miles from the station lo<'ation of eRch other 
station, not including those nuthorlzed to other Special 
EmergenC'y llcPosees, which ls authorl:i:ed to operate on 
frPQuencles 30 kHz or less removed; and 

(II) The applicstlon Is accompanied by n lnitten and 
signed st11tement that the ll<'ensees of all stations, 
e:r<'luding Special Emergency licensees, loca ted within 
11 ra<llos of 75 miles of the proposE>d Ioc11tion nnd author
lzE'd to operate on a fre<}uency 30 kHz or less removed 
have concurred with such assignment or ls arcompaolecl 
by 11n acceptable engineering report Indicating that 

A-2 

harmful interference "to the operiition of existing sta- · 
tloos, e:rcludin,' Special Emergency stations, wlil not 
be cause<!, together with a written statemen t that tbe 
IlcensPt.>!l of all stations, excluding Special Emergency 
stntloll:4, located wltbin a rudlus or 75 mill's of the 
proposed station and authori zed to operate on fre· . 
<1uenrles 30 kHz or less removed hn ve ueitn notified of 
the applicant's Intention to retiuest th~ assignment. 

( 17) Avallablo for assig'llluent only to ho!!pituls 
eligible under I 89.M>.1 and to those nmbulantes which 
submit a showing thnt they render coordination and 
cooperation with n hospital authorized on this fre· 
l)ueney. 

(§ 89.525(c) d (e) table amcnclP<l, (t) (l) , (2), (4), 

(5), (8) cf (11) ad<led, and (ul clelete ,t ef!. 5-9-12; 
pa·r (e) table amendecl, a11el (1) (12) d (13) added ef!. 
7-18-72; V(70)-7] 



FgDERAL COM~IUNICATIONS COMMISSION 

RULES .\:--.'D REGULATIOXS 

SUBPART A-GENERAL INFORMATION 
1117.1 Basis and purpose. 

(a) 'l'hP rule~ In this part are Issued pursuant to the 
authority r.ontulnecl In Title III of the Comrunnicatlons 
Act of lO!H, us amen<lell, which vests authority in the 
Fi>1lernl Cornmunlcntlons Corumls!!lon to Issue license~ 
!or rudlo stations when it ls found thut the public in
tere~t, con venlenee, ancl nece;:1Aity would be snve<l 
thPrel,y, 1111el to re<)ulre the painting, u11d/ or illumina
tlon of radio towerii if and when In Its judgment i-iuc·h 
toweri1 con:1tltutP, or there ls a reasonable possibility 
that they muy con!:ltltute, a menace to air nuvlgntion. 

(b) The purpose of tht> rule!!! In thb! pnrt Is to pre• 
H<:ribe certain pro<·Prlnres and standards with respect 
to the Commission's considerntion of proposed antenna 
Rtructures which will serve as a guide to persons in
tending to apply for radio !ltatlon licenses. The stand
ards were developed in conjunction with the Federal 
Aviation Administration (FAA). 

§ 17.2 Definitions. 

(a) Antenna atructt1res. The term antenna struc
tures includes the radiating system, its supporting 
structures nod any appurtenances mounted thereon. 

( b) An antenna farm area is defined as a geogruphi· 
cal location, with established boundaries, designated 
by the Federal Communications Commission, In which 
antenna towers with a common Impact on a viatlon 
muy be grouped. 

§ 17.4 Commission consider~ion of proposed antenna 
structure with respect to possible hazard to air 
navigation. 

(a) All applications are reviewed to determine 
whether there Is 11 requirement thnt the applicant file 
u Xotlce of Propo;:1ed Construction or Alteration [FAA 
Jtorm 7460-1) with the Federal Avlntlon Admlnletra• 
tlon. 

( b) Whenever applications require the tiling or a 
Xotlce of Proposed Construction or Alteration [lfAA 
Form 7460-1) the applicant will be advised to do so 
nnlf'llS the appllcntlon includes an lf'CC Form 714 cer
tifying that notification has b!!,!n submitted to FAA or 
the application form Itself specltlcally supplies all of 
the Information which would be provided on the FCC 
Form 714. 

(c) All applications which do not require the filing 
of FAA Forip 7460-1 with the FAA will be deemed not 
to Involve a hazurd to air ua\'igation and will be con• 
sidered by the Commission without further reference 
to the FAA. 

( d) ,vhenever a "no hazard determination" is re• 
celved from the FAA concen1ing any proposed antenna 
~trur:ture, the antenna structure ls deemed not to in• 
YOIH• a hazard to air navigation and the antenna aspect_ 
of the application for radio iitntion authorization will 
be processed accordingly; provided that the FAA "no 
hazarcl determlnutlon'' hllli not expired. 

( c) Wht>never n. rPport Is rt-celvecl from the l<'AA 
lndlcutlng thut n proposed antenna structure is a· 
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hazard, the Commission will take further appropriate 
action. 

( f) .Applications which show on their face that the 
nntPnna .~tructure will t•xtend more than 20 feet aliore , 
thP grouncl or nnt11rnl formation or more than ~0 feet 
nhnve 11n existi11i,: manmude i<tructure (other thnn au 
antennn structure) 1<hall l>e nccomp11niecl l>y FCC Form 
714 in,licating that 110tiflration bus or has not been 
~nbrnitted to FAA or the npplil'ation form Itself shall 
spPciflc:nlly i;upply all of the lnfornmtion which would , 
l.H• provi,lt>d on lhe FCC .E'orm 71-l. 

(~) In ud(]ition to the othPr requirements of this 
pn rt. 11f thP. rulP~. l'IH'h nppllcntion for a radio stution 
nnthorlzntlon shall inc:lncle 8t1<·h informntlon rPgar<llng 
prup11se1l 1111te111111 eon:<t ruction ns may be required by 
the .l!'CC. S11\'h Information h1 to he supplied on the 1 
:!!'CC 11ppllc11tion form specified ln the rules pertaining . 
to the radio sPrvlce In which application is being mnde 
or as may otherwise be required. 

SUBPART B-CRITERIA FOR DETERMIN
ING WHETHER APPLICATIONS FOR ' 
RADIO TOWERS REQUIRE NOTIFICA
TION OF PROPOSED CONSTRUCTION ; 
TO FEDERAL AVIATION ADMINISTRA
TION 

§ 17.7 Antenna structures requiring notification to 
the FAA. 

A notification to the Federal Aviation Admlnistrn
tlon Is required, except as set forth in § 17.14, for 
any of the following construction or alteration: 

(a) Any construction or nlteratlon nf more than 200 
feet in height ubove ground level nt Its site. 

( b) Any construction or nlterutlon of greater height ' 
than nn Imaginary 1:mrtace extending outwnrd and up
ward at one ot the following slopes: 

(1) 100 to 1 tor a horizontal distance of 20,000 feet , 
from the nearest point of the 11eare;:1t runway of each 
airport with nt lea:<t one runwa;1-· more than 3,200 feet 
In length. excluding heliports aml seaplane bases with· 
out speciflecl houndnries, if thnt airport is either llsteu 
in the Airport Direc:tory of the current Airman's In
formation :\Iununl or is operated by a Federal military 
agency. 

(2) 50 to 1 for a horizonhtl distance of 10,000 feet 
from the nearest point of the neare:1t runwny of each• 
nirport with Its longest runway no more thnn 3,200 
feet in length, excluding heliports and seaplane bnses 
without specified boundaries, if that airport Is either 
listed in the Airport Directory or is operated by a 
Federal military agency. 

(3) 25 to 1 for n horizontal distance of :i,000 feet 
from the nenre:1t point of the uenrf'st landing 11nd take• . 
off nrea of each heliport l11;1tecl In the Airport Directory 
or operated by a Fe<lernl mllitary agency. 

(c) Any construetinn or alteration on nn nirport 
listed in the Airport nirPctor.r of the currPnt Alrmnn's

1 
Information :\Ian1rnl. 
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(cl) Whpn re<111e;stl'(l hy the FAA, ~any construction 
or nltPrntion that would he in nn instrument approach 
nrt>a ( defint'll in the FA.\ stundnrds governing in~tru
ment nppront·h procedurPs) nncl available inforurntion : 
inuknteii It might exceed nn obstruction standard oft 
the 1".\A. 

N0'1'11: Con~lderntlon to neronnutlca\ tacllltlu not In ex
lstene., nt the time of the filing of the nppllc11tlon tor r11dlo 
!nclllt!P~ wlll he ,riven only when proposed nlrport construe• ' 
tlnn or Improvement plnn~ nre on ftle with the Federnl Avl11• 
tlon Allmlnl~trntlon 111 of the t\llnr dlltt! of the 11ppllc11tlc>n for 
Auch rndlo fllcllltlH. 

§ 17.14 Certain antenna structure11 exempt from noti
fication to the FAA. 

A notlftcatlon to the l!'edernl Avintlon Administra
tion i11 not required tor any or the tollowlng construc
tion or alteration: 

(a) Any objet:t that would be shielded by existing 
structures or a permanent nnd substantial ch11racter 
or by natural terrain or topographic features of equal 
or greater helght, and would be located in the con
gested are~ of u city, town, or settlement where it is . 
evident beyo11d all re11son11ble doubt that the structure 
1:10 shielded will not udversely ntrect safety in air nnvl
guUon. Appllcunts clRiming such l':temptlon under 
§ 17.H(a) shall submit u i-;tat1m1ent with their uppll• 
cnt.1011 to the FCC explaining baslH ln detuH tor their 
ftn1llng, 

( b) .Any 11ntenna structure or 20 feet or less In 
ht-ll(ht except one that woul<l Increase the height of 

· nuother antenna 11trnct11re. 
(c) Any electronic toclllty, the 11lgna1 of which is 

u~P<l prlmnrlly tor nnvlgntlonal guidance by alrcrn!t, 
any ulrport visual appronch or landing aid, or any 
nlr1,ort celling or vh1iblllty lndicntor device, or other 
mPteorologicul tnclllty or lnstr11m1mt, uppron!d by the 
Adrulnlstrutor, the lo(•ntion and ht•lght or which would 
he flx!'d by Its functional purpose. 

I 17.17 Exi11tln,c etructurea. 
(a) Nothing In the crltPrlu In this subpart concern

lnl!' antenna structures or locatlon11 shall apply to those 
structures authorized prior to September 5, 1067. 

(b) No change In any or these criteria or relocation 
of airports shall nt nny time Impose a new restriction 
upon uny then existing or authorized antenna structure 
or strurtures. 

SUBPART C-SPECIFICATIONS FOR OB
STRUCTION MARKING AND LIGHTING 
OF ANTENNA STRUCTURES 

§ 17.21 Painting and lightin~, when required. 

Antenna structures shall be painted and lighted 
when: 

(a) They exceed 200 !Pet In height above the ground 
or they require 1-1pecl11l neronnutical study. 
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( b) The Commission may modify the ab·ove require
ment for painting 1rnd/or lighting of antenna struc
tures, when it is shown by the applicant that the ab
sence of such marking would not impair the safety 
of air na\·igatlon, or that a les>1er marking requirement 
would in,rnre tht> surety thereof. 

§ 17.22 Particular specifications to be used. 
Whenever painting and lighting are required, the 

Commh1sion w.!11 assign painting and lli;hting specifica
tions pursuant to the provisions of this subpart. If an 
nntpnna lnHtallatlon is of such n nature that its paint
Ing and lighting in accordance with these specifications 
are contusing, or endanger rather than m1slst nlrmen, 
or are otherwise iuu1lequate, the Commission will". 
specify the type of painting nn<l lighting or other mark
Ing to be used in the Individual situation. 

§ 17.23 Specifications for the painting of antenna struc
tures in accordance with § 17.21. 

Antenna structures shall be painted throughout 
their height with alternate bands of aviation surface 
orange and white, terminating with aviation surface 
orange bands at both top and bottom. The width or · 
the bands shall be equal and approximately one
seventh the height of the structure, provided however, 
that the bandi, shall not be more than 100 feet nor 
less than 1 ½ feet in width. 

§ 17.24 Specifications for the lighting of antenna struc
tures up to and including 150 feet in height. 

Antenna structures up to and including 150 feet in . 
height above ground, which are required to be lighted 
as a result ot notification to the FAA uncler § 17.7, shall 
be lighted as follows: 

(a) There shall be installed at the top of the tower . 
at least two 100-, 107-, or 116-watt lamps (#100 
A21/TS, #107 A21/TS, or #116 A21/TS, respec
tively) enclo11ed In aviation red obstruction light globes. 
The two lights shall burn simultaneously from sunset 
to eunrise and shall be positioned so as to insure unob
t1tructe<l vlt1lblllty of at least one of the lights from 
aircraft at uny normal angle of approach. A light sen- i 

sitlve control <le vice or an astronomic dial clock and . 
time switch may be used to control the obstruction : 
lighting in lieu of manual control. When a light sensi
tive device is used, it should be adjusted so that the 
lights will be turned on at a north sky light intensity 
level of about 35-toot candles and turned otr at a north 
sky light intensity level of about 58-foot candles. 

§ 17.25 Specifications for the lighting of antenna struc
tures over 150 feet up to and including 300 feet in 
height. 

(it; Antenna structures over 150 feet, np to and in
cluding 200 teet in height above ground, which are 
required to be lighted ns a result of notillcation to the 

· FAA under§ 17.7 and antenna structures over 200 fei>t, 
up to 111111 inrltHling 300 feet In height ubo\"P i;round,' 
::!hllll be lighted n~ follows: 

(1) There i<hall be lm1talled 11t th!! toJJ or the r;itrud-



ture one 300 m/m electric code 'beacon equipped with 
two GOO-, 020·, or 700-watt lamps ( PS-40 Code Beacon 
tn."!) lJuth lnmps t.obnrn i<lm111taueonsly, and eq11'ipp;>1l 
with a vl11 tion red eolor filters. \\.'nt>re a ro<l or dther 
('on,itru<'tlon ot not more 'thn11 !!0 faet In height nnd In- , 
c·u ;,11 hit• or 11u11port.l111( thlM ·twtt<:vu IH mounted 011 top 
or th,· "t.rudurt' 11ml It IM lll"lenolnl'(l that thh1 addl· 
1·1,,11111 consl'.r111•tlo:1 cl01•t.1 not pcm1lt um,hst.rtwtt>c\ vlsl· 
hi llt y of th•! code IH:nr:on fro111 ulrcruft n t a11r normal 
1111 glu <lf nppronch, t.herr. shuU be instil lied two such 
bea•:ons posl,tloned so tl!I to Insure unobstructed vlsl• 
billty of at le11st one of the beacons from alI'<.'ru'ft nt 
any n·orm11l angle or approach. 'l'he beacons shall be 
!'(juipped with n flashing mechanism produelng not 
more thnu 40 .flashes per minute nor less than 12 
tlnsh~ per minute, with a period of darkness equal to 
upJJrOximateiy ont>-half of the luminous period. 

(2) At the approximate mid point ot ,the overall 
height of the tower there shall be installed at least two 
10<>-, 107-, or 116-watt lamps ( #100 A21/TS, #107 
A!:!1 / TS, or #116 A21/T8, respeetively) enclosed in 
aviation red obstruction light globes. Each light shall 
be mounted so us to insure unob,itructed visibility of at 
least one lhcht at l'Uch level from aircraft at auy nor• 
mal angle of nppronch. 

(3) All lights shall burn continuously or shall be 
controlled by a light senslth·e device adjusted so that 
the lights wlll be turned on at a north sky light in• 
tensity level of about 35 foot candle1e1 and turned ott 
at a north sky light intensity level of about 58 foot 
candles. 

§ I i .26 Specifications for the lighting of antenna 
structures over 300 feet up to and including 450 , 
feet in height. 

(a) Antenna structures over 300 feet up to and 
Including 450 feet In height above the ground shall 
bl' l!ithted as follows: 

( 1) There shall hP installed at the top of the struc• 
ture one 300 m/m electric code beacon equipped with 
two GOO-, 6:!0-, or 700-watt lamps (PS-40 Code Beacon 
type) both lam11t1 to burn slrnultaneously, and equipped 
with aviation red <'Olor fl!teri,1. Where 11 rod or other 
con~truction of not more thnn 20 feet In height nnd in• 
c111iable of sup1,1ortlng th!~ bencon Is mounted on top of 
tht' structure uncl It 111 determined that this additional 
eoni'truction does not permit unobstructed vlslolllty of 
the code ht>ncon frolll 1tlrcraft at nns normnl angle of 
oppront:h, there shall be ln!ltrtlle<l two such t,eacons 
po~ltloned ico ns to ln)lnre unobstructed Ylslblllty of at 
lea~t one ot the bt>acont1 from aircraft ut any normal 
un::le of tlpJJroach. The beacoM shall be equipped with 
n flashing mechanism producing not more than 40 
fln~he~ per minute, nor less than 12 flashes per minute, 
wirh a period of darknei;s equal to approximately one• 
half of the luminous period. 

12) On le,·el~ at ap))roximately two-thirds and one
third of the overall height of the tower, there shall be 
ln., talled at least two 100-, 107-, or 116-watt lamps 
( :100 ..\.21/TS, #107 A21/TS, or #116 ..\.21/TS, re

llI)t-4: t!vely) e11clo~e1l in 11vintio11 red obstruction light 
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r;lnb+>s. Ench light ~h,111 he mounteu so as to insure nn· 
ol:,;trnctecl visibility of at least one li){ht nt t>uch levei' 
from nirrmft at any uorn1al an~l"' of nppro:ieh. 

(:n All li!{hts i;hall burn continuously or shall t,e 
<'Olllroll+><l hy a llght sewtitlve <levke ullju,;I('([ Sil tlrnt 
th11 1 lght!I will hi! tnru+>tl 1111 nt II north sky liJ.!ht in
tt>n~lty l+>l'l'I or nhout a,; fnot <'Undle11 nnd turnPtl oil: 
at n north 8ky light Intensity leYel of nbo11t :j8 foot 

can<lle8. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
r· 
I 
I 
I 
I 
I 
l 
J 



APPENDIX C DETAILED REGIONAL IMPLEMENTATION COST ESTIMATES 

TYPB: A COMM CINTER WITH QHE REMOTE BASE 

Telephone installation charges 
Radio remote control unit (tone signalling) 
Tone page (average cost) 
Tape record.er (2 at $100 each) 
Emergency power unit 
Comm Center furnishings 
Installation 

TYPE B REMOTE BASE 

R/T unit 
Enclosure 
Emergency power unit 
Installation 

(This figure does not include the cost of 
the antenna, tower, coaxial cable and site.) 

TYPE C COMM CENTER WITH COLLOCATED BASE STATION 

Telephone installation charges 
Radio remote control unit 
Tone page 
Ta,Pe record.er ( 2 at $100 each) 
R/T unit 
Emergency power unit 
Collllll Center furnishings 
Installation 

TYPED COMM CENTER WITH TWO REMOTE BASES 

Saae as TYPE A plus, 
Remote control console 
Additional installation 

C-1 

$ 150 
1,500 

500 
200 

1,200 
1,000 

5.5.Q 

$ 5,100 

$3,000 
700 

1,500 
400 

$ .5,600 

$ 1.50 
1,500 

500 
200 

3,000 
1,500 
1,000 

600 

$8,450 

$ 5,100 
1,500 

SQ 

$6,650 



I 
I APPENDIX C (CONTINUED) 

I TYPE E COMM CENTER WITH LOCAL BASE AND TWO REMOTE 
BASE STATIONS 

I Tffl C plus, $ 8,450 
Two remote cont rol consoles 3,000 
Additional furnishings for extra equipment 

I and operator .500 
Additional installation 50 

$ 12,000 

I 
I 

TYPE F HOSPITAL INSTALLATION (Typical) 

R/T unit (4 channels, 50 watts) $ 1,500 
Tone page 500 

I Remote desk set 350 
Remote control console 1,000 
Antenna 100 

I 
Tower 500 
Coax and fittings 100 
Installation 500 

1· $ 4,550 
(No emergency power or furnishings included) 

I TYPE G COMM CENTER WITH LOCAL BASE_AND ONE REMOTE 
BASE STATION 

I TYPE C plusa $ 8, 450 
One additional remote control console 1,500 
Additional installation so 

I $ 10,000 

I 
I 

TYPE H HOSPITAL INSTALLATION SERVING MORE THAN 
ONE HOSPITAL 

TYPE F plus1 

I 
Remote control console 
Remote Desk Set for each additional 
hospital $1,500 

I 
(Exuplea Two hospitals using the s8.Jlle 
base station equals $4,550 plus $1,500 • $6,050) 

I 
I 
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