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PREFACE 

This study has been aade under a contract. (Number CDC-210-
76-0180). with the National Institute for Occupational Safety and 
Health, (NIOSH). The recoDlllendations set forth in this report 
are intended to provide NIOSH with information that will enable 
that agency to develop standards for emergency medical resource 
requireaents for underground coal mines. The standards ~at by 
NIOSH will be promulgated and enforced by the Mining Enforcement 
and Safety Administration, (MESA). 

The Orkand Corporation wishes to acknowledge the contri­
butions of the individuals and organizations who participated in 
and contributed to this study. We wish to thank Mr. Nick 
Pannick, Dr. Marilyn Hutchison and Mr. Jim Warren of the National 
Institute for Occupational Safety and Health for their continued 
assistance and guidance throughout the project. We would also 
like to express our appreciation to the Consolidation Coal Cor­
porction, Southern Utah Fuel Company, and Bethlehem Steel Corpo­
ration for allowing aeabers of The Orkand Corporation staff to 
visit their aines and confer with some of their employees on the 
subject of emergency aedical resources in undergound coal mines. 

We would especially like to thank the aembers of the Panel on 
Eaergency Medical Services in Underground Coal Mines. without 
whose assistance this project could not have been completed. 
They provided extensive input into the development of recom­
aendations (presented in Chapter III) pertaining to the emergency 
aedical needs of undergroW1d coal ainers. The Orkand Corporation 
however. aecepts full responsibility for these recommendations 
and any errors or omaissions that they may contain. Our appre­
ciation to the Consolidation Coal Corporation and Southern Utah 



Puef C~tiis ~~fe~i_,~,;~~e •••in for •ni111>hh1f Dr. Woodrow 1f. 
Malssad\and Mr.) Dttim.!s (Bun.tsa~,j respectively, /~oattend the 
aeetina of this panel ithat was held •.. The names of the 
ilidiYiduals vho·····sat on/this panel are 1ncluded·.1n Appendix A. 

The princ::ipie in~estigator fof this study is Mr. Elliott R. 
Pickar. Mr. Robert M. Clinkscale served<as Corporate Officer­
in-Charp of the study~ Mr. Peter lauff•an of Manage•ent Engi­
neers Incorporated played<• ujor role throughout this project as 
a consultant to The Orkand Corporation. Bis efforts and contri­
butions are areatly appreciated. Data processing services were 
proYided by United Computing Systems, Inc. Their contributions 
to an especially difficult task are likewise greatly appreciated. 

Other staff •••hers of The Orkand Corporation contributing to 
this study are Ms. Bea Page, R.N., Ms. Jane Xinsman, and Ms. 
Paaela Baynes. 
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I. GLOSSARY OF TERMS 

CARDIOPUIJl)KAR.T RESUSCITATION (CPR) - Cardiopulmonary 
resuc:1tat1on is the coa61nat1on of artificial respiration and 
aanual artifical circulation that is reco .. ended for use in case 
of cardiac arrest. It requires special training in the 
re~oplition of cardiac arrest and in the performance of CPR. 
Instruction includes aanikin practice in perforaing both 
indiYidually and as part of a teaa. Periodic retraining is 
required unless resuers have repeated experience in the 
application of CPll. 1 

EMEllGElllCT MEDICAL CARE - Any level of medical care that is 
proY1ded under an emergency condition by a trained individual. 
Eaeraency aedical care training inclues First Aid, Ellergency 
Medical Technician (EM'I'), and EM'l'-Paramedic Training. 

EMEllGEllfCT MEDICAL CARE ATTEND.Alff - An individual who has 
underaone one of the training courses noted above, a physician, 
phy~ician's assistant, nurse, or any other individual trained in 
~~r1ency care techniques. 

EMERGEllfCT M!.DICAL SERVICES SYSTEM (EMSS) - A system which 
prondes for the arran1ement of personnel, facilities, and 
equipaent for the effective and coordinated delivery of health 

1.Aaerlcan Bed cro .. , Suadard l'irat Aid and Safety, (Garden City. Rev York: 
Daaltleday • Coapey, lac., 1973), 84. 

1-1 



care services lll!.der emergency conditions. Such a systea may be 
developed at aany levels, such as a specified geographic region 
or for a saaller population such as the employees of an 
underuound coal aine.l 

EMERGEKCY MEDICAL SER.VICES SYSTEM (EMSS) GRANTEE - The recipient 
of an BISS grant under P.L. 93-154, The Emergency Medical 
Services Systeas Act of 1973 and P.L. 94-573, The Emergency 
Medical Services .Alllendaents of 1976. Under these two acts, 
grants are provided for studying the feasibility of and planning 
the establishaent of an EMSS, establishing and planning the 
initial operation of an EMSS, expanding and improving the EMSS, 
and supporting research in emergency medical research techniques, 
aethods, devices, and delivery. 

EMERGENCY MEDICAL SER.VICES SYSTEM (EMSS) - OPERATING AGENCY - The 
agency responsible for implementing the EMSS program in an area. 
In many cases, this agency will be the EMSS grantee. In some 
cases, however, the gran~ee and operating agency will be 
different. For example, a state may be the recipient of federal 
funds, while the program aay be implenented at a county or 
aulti-county level by a county health department acting as the 
operatinJ agency. 

EMERGENCY MEDICAL TECHNICIAL (EMT) - Persons trained in emergency 
medical care in accordance with standards prescribed by the 
Department of Transportation (DREW Publ. No. 1071-C-4, April, 
1970), or an equivalent training program. This allied health 
person provides emergency •,dical services according to his level 
of training and experience.· 

2u.s. Department of Bea.1th Education and Welfare, Public Health Service, 
Health Service• Adaiautrar:ion, Emergency Medical Services Systems Pros::am 
Cui.cleli.ne•, B.oelcville, Maryland, (U.S. Government Printing Office, 1973), 2. 
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miGEici. MEDICAL .TECBRICIAH ;:- p.ARAMm)1~ - Person:s trained for 
'advanced iife support serv1.c:esto 1.nc:lude sophisticated trauaa, 
cardiac care/ a.ad •other critical c:ireF eleiients for interventi ve 
t?'ear.~~nt,. shock·tterapy, drug adainistration,. and cardiac: rhythm 
detection control. 
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II. INTRODUCTION 

BACKGROUND 

The "Federal Coal Mine Health. and Safety Act of 1969" (P.L. 
91-173) assigns to the Secretary of Health Education and Welfare 
the responsibility for developing and revising, as may be appro­
priate, health standards for the protection of the lives and the 
prevention of occupational diseases of miners. The National 
Institute for Occupational Safety and Health (NIOSH) must, in 
accordance with this requirement of P.L. 91-173, set such health 
standards and transmit them to the Mining Enforcement and Safety 
Adainistration (MESA) of the Department of the Interior. MESA.has 
responsibility for their promulgation, and enforcement. 

One part of health ~~andards referenced in the Coal Mine 
Health and Safety Ac~ ~eals with Emergency Medical Requirements. 
The high frequency ra'.;,, .,f injuries occurring in underground coal 
Dlines evidence the iapt. .. tance of maintaining high standards for 
eaergency medical services. For these reasons and because of the 
rapidly changing technology and practice of emergency medicine, 
NIOSH is preparing to revise those sections of the currently en­
forced regulation addressing the emergency medical resource and 
training needs of coal miners. 1 

Current regulations specify the requirements for providing 
emergency medical resources and miner training with which all 
coal mine operators must comply. These requirements specify that 
each operator shall: 

lJlefer to Appendix A fOT escerpts froa the Code of Federal Regulations, Title 
30, that deal with this topic. 
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• Make arrangeaents for eaergency aedical assistance and 
transportatim: for injured persons; 

• Conduct first aid and refresher training courses for 
selected supervisory personnel; 

• Make first aid and refresher training courses available 
to all ainers; and 

• Maintain a supply of first aid equipment and supplies as 
specified i~ the regulations. 

In addition to the regulations that are currently beipt 
enforced. MESA has recently proposed a set of regulations~ (also 
included in Appendix A) that would require mine operators to pro­
vide first aid and CPR instruction to all coal miners. While the 
current Title 30 regulations only require that instruction in 
first aid be given to selec·i:ed supervisory personnel and merely 
be made available to all others, these proposed regulations pro­
vide for the coapulsory training of all miners in both first aid 
and CPlt. The instruction required under the proposed regula­
tions would coaprise ten hours of first aid and four hour~ of 
CPR training. All inexperienced miners would be required to 
coaplete this training prior to being assigned to their work 
duties. In addition, all miners would, under the proposed 
regulatio.u, be required to take five hours refresher training in 
first aiu and CPR. annually. These regulations proposed by MESA 
deal with training only. Equipaent and supplies are not· 
addressed in thea. 

STUDY OBJECTIVES 

Th~ p~iaary objectives of the study which is the subject cf 
this repGrt are the identification of: 

N The types of first aid equipment that are necessary in 
providing for medical eaergencies at underground coal 
Jli.:r:.as; 

2nese replatiaa.~ were p,:c,pt:,,:,ed in the "?ederal Register'', Volume 41, Ro. 
147 - 'l:hursday J'uly 29, 1976. Responses to these propoeed regulations may be 
1'QQl'.ld ia the "l'ederal lleguter", Volume 42, Ro. 80 - Tuesday April 26, 1977. 
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• The types of training th&t should be given to miners to 
ensure the ready availability of trainecl personnel able 
to ~rovide emergency medical care to indi.viduals injured 
in underground coal mines; and 

• The appropriate relationships betl!ieen th,e emergency 
medical service of the mining operation (EMS) and the 
existing community or area-wide EMS or other health care 
systems. 

In order to promote the availability of the necessary capa­
bilities for handling medical emergencies occurring in under­
ground coal mines it is essential that these three components of 
an EMS system (i.e., equipment, training, and relationships with 
existing EMS systems) be effectively maintained. 'l'he overall 
objective of this study is to make recommendations to NIOSH 
regarding emergency medical resource requirements that should be 
addressed by the Federal Regulations governing all undergrouud 
coal •ines. 

The remainder of ~~is report is divided into two chapters. 
Chapter II describes the specific methodology that was used for 
evaluating the emergency medical service resource requirements at 
underground coal mines. The final chapter of this report, Chap­
ter III, presents recolllJllended standards vis-a-vis emergency 
medical resource requirements at undergound coal mines. Four 
appendices to the report are also included. They are: 

• Appendix A -

• Appendix B -

• Appendix C -

Current and Proposed Regulations 
Addressing Emergency Medical 
Services for Underground Coal 
Mines; 

States Surveyed to Identify and 
Obtain State Laws and Regula­
tions Addressing Emergency Medi­
cal Services for Underground 
Coal Mines; 

Individuals Participating in the 
Panel Meeting on Emergency Medi­
cal Services for Underground 
Coal Mines; and 
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• Appendix D - Analysis of MESA Accident and 
Injury Data. 

a Appendix E - List of EMSS grantees 

• Appendix F - Department of Transportation 
.Am.bular.ce Design Criteria 

• Appendix G - American College of Surgeons, 
Essential Equipment for 
.Ambulances 

II-4 



III. METHODOLOGY 

IMTR.ODUCTION 

The •ethodology eaployed in identifying the emergency medical 
resource requireaents of underground coal mines was directed at 
co•pleting four aajor tasks. They are: 

• Identify and review current State and Federal regula­
tions governing the emergency medical resource 
requirements of underground coal mines; 

• Conduct visits to miderground coal mines; 

• Organize and conduct a aeeting of experts in the 
subjects of emergency medical care and coal mine health 
and safety; 

• Process and analyze MESA accident and injury data for 
the four year period 1972-1975. 

A description of each of these tasks is discussed below. 

R.EVIElf OF CORR.ENT FEDER.AL AND STATE R.EGULATIONS 

In addition to the review of current and proposed Federal 
regulations. an effort was aade to review state regulations on 
the provision of emergency medical services in underground coal 
Jli.nes. A survey of 18 states having active underground coal 
aines was undertaken. A list of the States surveyed and the 
agencies within the State governaent that were contacted are 
included in Appendix B. 

III-1 



A letL< ,. ",questing information on programs, legislation, and 
regulatiol1$ .:,,r emergency medic~l services in underground coal 
aines was mailed to each of the 18 agencies that were contacted. 
Each agency was asked to send copies of existing or proposed 
legislation and regulations pertaining to the provision. of EMS 
resources at underground coal aines. 

The survey was conducted during the initial months of the 
project (July-Septeaber 1976). In May 1977 selected States whose 
legislation or regulations governing EMS resources had been iden­
tified as having undergone some changes during the intervening 
time period were recontacted. 

The results of the queries that were made during the initial 
and follow-up contacts may be SUlllllarized as follows: 

• 18 states having underground coal mines were surveyed. 
After follow-up contacts were made, all 18 of these 
states responded-~ 

• 141 of these 18 states reported enforcement of Title 
30 regulations or regulations for the provision of 
emergency medical services in underground coal mines 
that were essentially the same as these Federal 
regulations 

• The Colorado Division of Mines reported that in addition 
to enforcing the Title 30 regulations they require all 
ainers to take 10 hours initial first aid training and 
five hour refresher training every year thereafter. 

• The Illinois Department of Mines and Minerals requires 
that a miner, as a prerequisite of receiving a 
certificate of competency, take a course in first aid. 
A ainer working at the face of the mine must receive a 
certificate of competency within 12 months after 
becoming eligible to receive it (12 months after 
beginning vork there). 

1n. •• 14 State• are: Alabama, Arkansa•, Indiana, ltentucky, Maryland,­
Jlontmsa, •- Mexico, Ohio, Olc:lahoaa, Tennessee, Utah, Virginia, Washington, 
aac1 Wyoa:ina. 
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• The State of Pennnsylvania in July, 1976 enacted a law 
that requires that at least one emergency medical 
technician shall be on duty at a mine at any time when 
ainers in that aine are engaged in the extraction, 
production, or preparation of coal. It further requires 
that a sufficient ntlllber of such personnel be eaployed 
on their regular mining duties in locations that assure 
that no ainer cannot be reached within a reasonable time 
by an EMT regardless of their location in the aine. The 
law also specifies that at least one EMT·paramedic, 
registered nurse, physician, or phyisican's assistant 
shall be on call and available to reach the entrance of 
the aine within 30 ainutes, at any time miners at the 
aine are eng•ged in the extraction, production or 
preparation of coal. These requirements are made only 
of aines eaploying 20 or aore persons on a shift. Lower 
levels of availability of BM'l's through ambulance 
services, or in some other aanner for mines employing 
less than 20 persons per shift are allowed. 

• The State of West Virginia has recently enacted a law 
(S.B. 285) that requires that at least one eaergency 
aedical technician, paramedic, or physician's assis• 
tant be employed at a aine for each 70 employees engaged 
in the extraction, production or preparation of coal. 
Such eaergency aedical personnel shall be available, 
engaged in their regular aining duties, at any time when 
ainers at the aine are engaged in the extraction, 
production or preparation of coal and shall be access· 
ible to all working ainers within a reasonable time. 

• The Virginia legislature is currently considering an 
amendment to their existing law that would require the 
availability of a sufficient number of working miners 
trained as EMTs at underground coal aines. 

Conclusions 

With the exceptions of the £our states (Pennsylvania, West 
Virginia, Colorado, and Illinois) noted previously, all states 
responding to the survey either incorporated the Title 30 regula­
tions into their state regulations or relied upon the Title 
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30 reauiations alone. Most State requireaents, including those 
of the· four t1'at had aore stringent requireaents regarding 
eaersency aedical personnel or first aid training, implicitly or 
explicitly referenced the list of medical equipment or supplies 
as well as the requireaent5 for relationships with available 
health providers that are included in the Title 30 regulations. 

Of the three states (Pennsylvania, West Virginia, and 
Virginia) that either have, or are conteaplating requireaents for 
EMTs at miderground coal aines, all would require the EMT to be 
eaployed at ~heir regular duties at the mine. Two of the states 
(Pennsylvania and Virginia) require the such EMTs be available 
"in sufficient nuabers" to ensure that an injured miner can be 
reached "within a reasonable tiae". The West Virginia law, 
however, requires that one eaergency medical personnel, (i.e., an 
EMT, paraaedic, or physician's assistant), shall be eaployed at a 
aine for every seventy eaployees, or any part thereof, who are 
enfaged in the production, preparation or extraction of· coal. 
Th s standard, as far as can be detet'llined, was not based upon 
any study of EMT need or response tiae in an underground coal 
aine. 

Because of the diverse physical layouts of aines and distance 
between working sections, the sufficiency of any set ratio of 
eaergency care personnel to ainers is likely to vary froa mine to 
Jaine. Consequently, soae feel that time standards e.g., 
Pennsylvania's, "within a reasonable tiae" are more appropriate 
requirements than EMT to miner ratios. However, such general 
standards as are specified in the Pennsylvania law are open to 
interpretation and judgeaent on the part of the mine operator. 
More specific standards aay be difficult to enforce and are 
likely to be controversial. 

Many of the aaencies responding to the survey indicated that 
they recoanized the iaportance of making adequate eaergency 
aedic:al serwices available to coal ainers. However, they relied 
heavily upon the current Federal regulations for guidance as to 
the types of resources that should be required. Many states 
anticipated the proaulgation of more stringent Federal regula­
tions. 
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SITE VISITS 

On-site visitations were made to each of the following three 
aines: 

• Consolidation Coal Coapany 
Mathies Mine 
Washin1ton County, Pennsylvania 
Sea.a height - 68" 

• Bethlehea Steel Corporation 
Mine 22 
Jenkins, ~entucty 
Sea.a height - 42" 

• Southe1 ,1 f}tah Fuel Coapany 
Mine 1 
Salina, Utah 
Seaa height - 170" 

The priaary objectives of conducting these visits were: to view 
the aine enviromaent as it affects the provision of emergency 
medical care in coal aines; to identify any special resources 
that were •ade available at the mines that were visited; to 
obtain further inforsation on any state laws or regulations 
1overnin1 ea:ergency aedical services in coal mines; and to 
discuss with knowledgeable individuals at the mines, their views 
on providing eaer1ency aedical care at undergrolllld coal mines. 

The aine visits afforded an opportunity to learn how the 
reauiations proaul1ated and enforced by MESA were actually 
isplesented at the •ines. But equally as important, it allowed a 
nuaber of individuals responsible for the aedical and/or health 
and safety programs of underground coal aines the opportunity to 
express their views on how the current regulations pertaining to 
eaer1ency aedical trainin1, equipaent and supplies should be 
chan1ed to illprove the quality of eaergency aedical care that 
could be provided to ainers in underground coal aines. Many of 
the suggestions received, if i•pleaented, would hav~ the effect 
of requiring aine operators to provide a greater level of 
resources than. is currently aandated und":r Title 30 regulations. 
Soae of these suggestions are included among those that are 

111-5 



presented in Chapter IV. Individuals who displayed an excep­
tional uaderstaadin1 of the eaer1ency aedical resource and 
trainina requir .. eats of coal ainers were invited to discuss 
these views at a panel aeetin1 that was or1anized for this 
purpose. This panel aeetina is discussed in the next section of 
this chapter. 

The follovin1 are SOiie aajor findinas that were aade of the 
ai.nes visited: 

• All ai.nes coaplied with MESA re1ulations 1overnin1 
equipaent and personnel. 

• Tllo of the three aines had pro1raas whereby aine 
persom,el (incluclin1 supervisory, office, and production 
personnel) were trained as Eaeraency Medical Technicians 
and foraed a nucleus around which those aines' eaer1ency 
aedical proaraas were built. EMT trainin1 of ainers was 
voluntary at both ai.nes and resulted, at one of the 
aiaes, fro• the initiative of a 1roup of eaployees that 
desired to have this trainin1. 

• PersoDDel at both aines where EMT pro1raas were 
available felt that while the availability of EMTs at 
the aines was aost usefu!~ both to insure the 
availability of well-trained personnel at the aine site, 
and to proaote interest in eaer1ency aedical care aaon1 
other ainers, the first line of defense necessary to 
insure the ready availability of personnel who can care 
for the i .. ediate needs of the injured ainer is trainin1 
of all ainers in first aid. 

• PersoDDel at both aines where EMT pro1raas were 
available felt that unless the EMT was involved in soae 
other activity that would 1ive hi• the opportunity to 
practice his skills (e.1., a volunteer aabulaace 
atteadent), it would be unlikely that he would be able 
to retain thea at a hilh level of proficiency over a 
lon1 period of tlae. They felt that the opportunity 
that sac:h an EMT would have to use his skills (includin1 
the use of eaer1ency equipment) would be ainiaal if he 
liai.ted hiaself to treatina injured coal ainers. 
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P.ANEL OIi EMERGENCY MEDICAL SEllVICES IN UNDEllGR.OUND COAL MINES 

A aeeting of a panel that included experts in eaergency 
aedical care and coal aine health and safety was convened to 
discuss the three topics that are being addressed by this study, 
naaely: 

• Eaergency aedical training for coal miners; 

• Eaergency aedical equipaent and supplies necessary in 
underground coal aines; and 

• Relationships between coal aine operations and existing 
providers of eaergency aedical care. 

The participants in this aeeting and the organizations with which 
they are affiliated are shown in Appendix C. 

In addressing the$e subjects, participants were asked to draw 
upon their knowledge and experience as well as certain statis­
tical inforaation on accidents and injuries in underground coal 
aines that were provided to them. The panel focused upon a 
nuaber of related questions including the following: 

• Training 

How should training be provided? 

lfhat levels of training should be given~ 

Who should be trained? 

• Equipment and Supplies 

What equipment and supplies should be kept at 
underground coal mines? 

Where should these equipaent and supplies be 
aaintained? 

How should they be stored? 

lfhat standards for their inspection and 
replenishaent should be required? 
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• Relationships Between Coal Mine Operators And Providers 
of Eaergency Medical Care 

What steps can ai.ne operators take to best insure 
the availability of adequate aedical care once the 
injured ai.ner is evacuated fro• the aine? 

In addressing these and other questions and the issues that 
surround thea, the panel was able to reach a general consensus on 
a variety of factors that are of major concern in providing eaer­
gency aedical care to \Dlderground coal miners. The specific 
recoaaendations that emerged froa the panel aeeting are presented 
in Chapter III of this report. 

DATA ANALYSIS 

Before the emergency aedical resource requireaents for 
underground coal ai.nes can be specified, the types of injuries 
that are incurred by ainers aust be identified. An analysis of 
accident and injury data maintained by MESA was undertaken to 
achieve this goal. This data analysis was \Dldertaken in an 
effort to fora a basis for identifying: 

• The types of first aid equipment and supplies which are 
necessary in aedical eaergency ~ituations at \Dlderground 
coal aines; 

• The types and levels of resources that should be aade 
available to injured coal ainers through the existing 
EMS systea in order to provide adequate care to coal 
miners in need of eaergency care; and 

• The types of first aid training necessary to insure that 
adequate care aay be provided to disa~led miners while 
still underground and while in transport fro• the aine. 

The data employed in this analysis were obtained froa the 
MESA coal accident and injury record file. This file is gene­
rated froa the standard MESA accident and injury report (for11 No. 
3000-1) that is subaitted, by the aine operator, in coapliance 
with the aandatory reporting requireaents for accidents and 
injuries occurring in coal aining operations. 
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Only a subset of the data contained in MESA's coal accident 
and injury record file were included in the data analysis. 
Certain accident and injury records not pertinent to the study 
being undertaken, were deleted froa the files. These were 
records of: 

• Accidents that did not result in any·injuries; 

• Injuries occurring in a disaster situation (i.e., where 
aore than five deaths result froa an accident); 

• Accidents and injuries occurring in anthracite mines; 

• Accidents and injuries occurring in surface mines; and 

• Accidents and 1nJuries occurring in surface operations 
at: anderground coal aines. 

Included in Appendix Dis a set of tabulations and cross tabu­
lations of data showing the nature of injuries occurring in 
underground coal mines during 1972 through 1975.2 The seven 
tables in Appendix Dare as follows: 

• Table D-1 - Total nuaber of injuries by nature of injury; 

• Table D-2 - Nature of injury by part of body; 

• Table D-3 - Nature of injury by location; 

• Table D-4 - Nature of injury by severity classification 
and location 

• Table n-s - Percent of injuries by cause; 

• Table D-6 - Percent of injuries by severity 
classification; 

• Table D-7 - Percent of 1n3uries and percent of mines by 
aine size-average aonthly aanhours. 

Zn.a entire data b ... • for 1972, 1973, and 1974 were used in the analyses of 
data far tbHe years. A 701 saaplins of records vas e11ployed in the analysis 
of die 1975 data. 



Data for table D-7 were obtained from MESA's coal address record 
file as well as fro• the accident and injury record file dis­
cussed previously. 

Findings 

The data analysis yielded a nUJllber of findings that are 
relevant to this study. These findings are presented in the five 
sections below: 

Most of rn·uries. Five injury classifications 
coapr1se o a reported injuries and illnesses in 
the four year period being studied. These classifications and 
the average percentage of all injuries that they represented over 
the four year period are: 

• Bruises - 371 

• Sprains/Strains - 241 

• Cuts/Lacerations - 161 

• Fracture/Chip - 101 

• Multiple Injuries - SI 

While the number of reported 1n3uries decreased markedly over the 
four year period, the percent of injuries in each of these class­
ifications did not change as drastically. As can be seen from 
Table D-1, the percent of injuries that were bruises decreased 
about 71 over the four year period (from 401 to 331), the percent 
of injuries that were fractures and chips increased about the 
saae aaount (fro• 7\-14\). One might speculate from this fact 
and the fact that total number of reported injuries were 
substantially fever in 1974 and 1975 than they were in 1972 and 
1973 that soae of the less severe injuries have in more recent 
years gone unreported while the more severe injuries were in the 
later years still subject to a level of reporting that is about 
the saae as they had always been. The level of reporting of 
injuries will be addressed in a discussion of severity presented 
later in this section. 
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Part of Bodz Affected. As is shown in Table D-2, the distri­
bution of 1n3ur1es according to part of body affected shows that 
there are si111ificant nuabers of injuries affecting all body 
parts. Hoveyer, injuries to the lower arm (bruises, cuts and 
laceration, and fractures and chips) and tr1mk (priaarily bruses 
and sprains and strains) constitute the aajority of all injuries. 

Site of Occurrence of Injuries. Approxiaately 251 of all 
accidents occurred off s~ct1on 1n each of the four years that 
were under study. The types of injuries that were reported as 
occurrin1 on and off section were 1enerally siailiar. The aajor 
differences (as can be seen in Table D-3) were that the percen­
ta1e of reported injuries categorized as bruises was greater for 
the on section category than the off section category by a 
difference of 31 to SI. The percentage of reported injuries 
categorized as sprains and strains that were sustained off 
section exceeded that on section by a difference of 41 to 61. 
This aay be attributed, at least in part, to the different types 
of wort that are.undertaken on and off section, the dec~eased . 
leyel of superYision provided off section, and the fact that 
Jli.ners working off section are less likely to be working in teams 
than are the Jli.ners working on section. 

SeYeritf of In~uries • .An interesting finding that aay be 
aade in reY1ew1nga6Ie D-6, is that over the four year period 
under study, the percent of injuries categorized in the fatal/ 
permanent disability and teaporary total disability classif­
ications has increased 131. The percent of injuries categorized 
in the two lesser severity classifications has decreased by about 
the saae aa~unt. Over this saae tiae period the total nUJ1ber of 
reported injuries has decreased by almost SOI. These observa­
tions tend to sustantiate the speculation that the reporting of 
less seYere injuries is decreasing. It should be noted, however, 
that no information learned through the three site visits ~ade 
would substantiate this speculation. Mine Oferators interviewed 
reported no aajor changes in accident reporting methods. 

The data presented in Table D-6, show little difference in 
the seYerity of injuries that are sustained on or off section. 
This finding as well as the fact that a significant portion of 
all injuries are sustained by ainers working off section aay 
indicate that aedical supplies and eaergency care expertise 
should be equally accessible to all ainers regardless of the 
location of their wort station. 
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Percent of Injuries by Size of Mine. Table D-7 displays data 
on the percent of total 1nJur1es occurring in mines categorized 
by their size according to the average number of manhours ex­
pended monthly. Data on the percent of total manhours expended 
in mines of each size category are also presented. The infor­
mation found in Table D-7, indicates that there is little diff­
erence in the frequency of injuries occurring among mines of 
different· size classification. 
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IV. RECOMMENDATIONS 

PURPOSE 

One of the primary objectives of the study that is the sub­
ject of this report, is the determination of the types of 
emergehcy medical resources required at underground coal mine 
operations. The three components of the emergency medical 
services system that are specifically addressed in the recommen­
dations presented in this chapter of the report are: 

• Equipment;-

• Personnel and training; and 

• Interface of the mine operation's EMS system with the 
existing co11111unity and area-wide EMS system 

A discussion of recommendations in each of these three areas 
follows. 

EQUIPMENT 

Reco11111enda1:ions for the supplies component of the EMS system 
are divided into five areas: 

~ Recommended equipment; 

• Storage locations for equipment; 

• Methods of storing equipment; 

• Inspections of equipment; 

• The treatment of equipment in the regulations. 
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These recommendations are presented below. 

Recommended Equipment 

The following supply of equipment should be maintained by 
each operator of an undergrotmd coal mine and kept in locations 
recomm.ended in a later section of this chapter: 

• One stretcher--a scoop stretcher is desirable. 
Stretchers in low coal mines should be equipped with 
runners to lessen the burden of evacuating the injured 
miner from the mine; 

• One broken back board; 

• Twelve triangular bandages; 

• Eight 4 inch bandages; 

• 
• 
• 
• 
• 

Eight 6 inch bandages; 

Twelve Z inch bandages; 

Twelve rolls 6 inch [erlex 

Twelve rolls 4 inch [erlex 

One box of assorted sizes 

• Four cloth blankets; 

• One rubber blanket; 

(or similar) bandages; 

(or similar) bandages; 

adhesive bandages; 

• Two 1 gallon containers of distilled water; 

• Necessary components of arm and leg splints--inflatable 
splints that are inflated by mouth are desirable. Such 
inflatable splints should have printed on them in­
structions for their use as well as warnings to check 
for pressure changes in the splint as the injured miner 
is being removed from the mine. 

• Three cervical collars--one each--small, medium, and 
large sizes. 
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• Oxygen with mask or airway; 

• One nasal or oral pharyngeal airway; and 

• One pair heavy duty scissors. 

This equipment may be administered in any emergency situation by 
an individual having first aid training. Other equipment and 
supplies such as pain killers or defibrillators are not deemed to 
be necessary in most emergency situations occurring underground 
nor may they be used by personnel who are likely to be available 
underground, including in many states, the EMT. Such specialized 
equipment, and supplies can frequently be administered by higher 
level personnel or under the supervision of a physician. Allow­
able treatments by the various types of medical personnel will 
vary from state to state. 

Storage Locations for Equipment 

It is recommended that a supply of the first aid equipment 
listed in the immediately preceding section be maintained in the 
following locations: 

• On each working section; and 

• In a first aid room dedicated to the treatment of 
medical emergencies. This first aid room should be 
located at the surface of the mine and within a 
reasonable distance of the mine portal. 

In addition, because of the significant percentage of injuries 
occurring off section, it is recommended that miners working off 
section carry first aid supplies along with them. A supply of 
equipment such as that which is included in the 24 unit kit 
recommended by the American Red Cross is suggested. The ARC 24 
unit kit includes the following equipment:l 

1wbi.1e che rec011BeDded American Red Cro•• 24 unit first aid kit includes 
one tourniquet, this piece of equipment is purposely being excluded here 
wbile coarniqaeta had at one time beea standard first aid supply, they are no 
longer recomaended as such by many k110Vledgeable groups and individuals, 
iacludiag the .AaericaD College of Surgeon•. By not including a tourniquet, 
thereby forciag che iaproviaation of one, if the need arises, it is hoped that 
its indiacrmaate ue md resulting complication• will be minimized. 
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24 Unit First Aid Iit 

• z mits - 1" Adhesive Compress 
• z units - 2" Bandage Compress 
• z mits - 3" Bandage Compress 
• z mits - 4" Bandage Compress 
• 1 IDlit - 3"x3" Plain Gauze Pads 
• z units - Gauze Roller Bandage 
• 1 unit - Eye Dressing Packet 
• 4 mits - Plain Absorbent Gauze -. 1/2 square yard 
• 3 units - Plain Absorbent Gauze - 24"x72" 
• 4 mits - Triangular Bandages 
• 1 unit - Scissors - Tweezers 

Methods of Storing Equipment 

The following recommendation for storing the previously 
specified first aid equipment are made: 

• All equipment shall be stored in suitable, sanitary, 
dust proof, moisture proof containers that are 
accessible to all miners; 

• Such containers sh~ll be identified by a red cross made 
with reflective paint or tape; 

• All containers shall be sealed with a special tape, 
supplied by MESA, in such a way so that it will be 
noticeably broken, and not able to be resealed, whenever 
the container is opened. Such seals should not hamper 
the ability of miners to gain access to the equipment 
during emergencies. 

• An inventory card showing the quantity and location of 
each type of equipment should be maintained in the 
container and used for taking inventory of the first aid 
equipment during inspections. 

• A log card on which all inspections are noted should be 
fastened to the outside of the container. 

Inspections of Equipment 

In order to insure the ready availability of first aid equip­
ment whenever it is needed, it is recommended that: 

• Bi-monthly inspections of the first aid equipment be 
undertaken; 
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• Bi-weekly inspections of the storage container seal 
shall be undertaken; 

• An individual or group of individuals be assigned to 
these duties and be responsible for these inspections; 

• At each bi-110nthly inspection of the first aid 
equipment, the responsible individuals shall: 

Open each first aid container; 

Take in~entory of its contents; 

Replenish any necessary equipment; 

Note on the inventory card any replenishments made; 

Sign and date the inventory card; 

Replace the inventory card in the container; and 

Seal the container with the special tape alluded to 
earlier, noting the inspection date on a log card 
fastened to the outside of the container. 

• At each bi-weekly inspection of the seal on the storage 
container, the responsible individuals shall check the 
seal to insure that it is not broken. If it is not 
broken, then the date of the seal inspection and 
signature of the inspecter should be noted on the log 
card fastened to the container. 

• Whenever the seal on the container is broken an· 
inspection meeting the requirements noted above, should 
be 1 .. ediately undertaken. 

Treatment of Eguipaent and Supelies in the Regulations 

Because of rapidly changing aedical technology and practice 
of eaer1ency medicine, the desired supply of first aid equipment 
is likely to change over relatively short periods of tiae. 
Listin1 the required supply of equi~ent in the regulations, as 
is currently done, will make more difficult and prolong the 
process of updating that list. 
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Therefore, it is recommended that the regulations promulgated 
by MESA not include the list itself. Rather, the regulations 
should reference a list of equipment that is approved by MESA and 
require that each mine operator provide the equipment included in 
that MESA approved list. 

This list of equipment should be regularly reviewed by NIOSH. 
Provisions made for updating the list and notifying the mining 
operators of any changes should be developed and implemented. 
Mining operators should be allowed a reasonable period of time in 
which to comply with the list of equipment that is updated by 
NIOSH. 

PERSONNEL AND TRAINING 

Individuals who will provide emergency medical care in 
underground coal mines must possess the skills that are necessary 
to undertake the following three activities: 

• Assessment of the nature of the injury and the immediate 
medical requirements of the injured miner; 

• Stabilization of the injured miner; in ~articular 
stopping bleeding, maintaining an airvay to allow the 
patient to breathe, attending shock, and splinting 
fractures or dislocations; and 

• Transport of the miner from the scene of the accident to 
the surface of the mine, to a first aid room at the mine 
site, or if no emergency transportation service is 
available, to an appropriate provider of medical care 
(e.g., hospital, clinic, physician). 

It is illportant that the individuals who possess such skills be 
able to respond to medical emergencies as soon after their onset 
as is possible. 

The analysis of MESA accident and injury data shows that the 
vast majority of the injuries that occur in underground coal 
mines are likely to require the skills of persons having good 
basic first aid skills (see Table D-1 in Appendix D). Higher 
level skills would be required only infrequently. The alternative 
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of requiring higher skill level training (such as EMT) is not 
reco .. ended. Specifically, the following reasons are offered for 
not requiring that ainers be generally trained to levels above 
first aid training, such as in EMT or cardiopulmonary 
resuscitation (CPR) techniques. 

• The MESA accident and injury data indicate that 
eaergency treataent for the types of injuries occurring 
in underground coal mines can be properly handled by an 
individual having good basic first aid training. 

• Without certain equipment and supplies2 the EMT can 
provide little more than first aid to the injured 
ainer. Because of storage and security problems, these 
equipment could not properly be stored tmderground. 
Since they would not be immediately available in 
responding to a medical emergency their usefulness and 
therefore the added effectiveness of an EMT would be 
greatly reduced. 

• Unless an EMT is able to regularly practice his skills, 
his ability to retain the knowledge learned in EMT 
training and maintain his skills are markedly reduced. 
Unless a ainer trained as an EMT is involved in some 
other activity where he could practice his skills (e.g., 
as a volunteer ambulance attendant), he is unlikely to 
be able to provide improved care over a person with good 
first aid training. Refresher training for an EMT who 
does not regularly practice his skills would have to be 
extensive and be taken frequently if minimal EMT skills 
were to be maintained. 

2stace 1 ... which dictate the equipaeat, aedicati011S, etc. that the !Jr? ia 
allOlled to uae vary substaatially. Ia some states, unless the !MT is under 
tbe superrisioa of aedical persoael, unless the !MT is under the supeniaion 
of aedical persoaael, be is alla..d to provide a little more than basic first 
aid to tbe iajured patient. 
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• CPll skills, like EMT skills, are subject to low levels 
of retention and poor CPll technique unless they are 
replarly practiced. Improper application of CPll 
techniques can cause substantial hara to the patient. 

Thus, althou1h a nuaber of states have developed, or are in 
the process of developing, re19lations that would require certain 
naabers of J!NTs in an miderground coal aine, our analyses 
indicate that ~he immediate availability of personnel trained in 
first aid is aore essential to providing eaergency aedical care 
to coal ainers than providing liaited nuabers of aore highly 
trained individuals. Those ainers that do have very severe 
injuries are likely to benefit aore froa i .. ediate stabilization 
(to stop bleeding, aaintain an airway, etc.) than a delayed 
response by an EMT who is not available at the scene of the 
injury when it occurs.3 The availability of EMTs at locations 
throusJiout the aine ais)lt provide soae additional benefits in the 
case of the infrequent occurrences of very severe injuries, but . 
onl~ if the ENT aaintain.s his skills by practicing thea 
replarly. Thus, the recoaaendations that follow address the 
i.aportance of training all ainers in basic first aid. In order 
to increase the availability of aore hiihly trained and 
experienced individuals in the event that they are needed, miners 
should be encouraged to take higher levels of training. However, 
only those individuals who are interested in and capable of 
takin1 such higher levels of training and are serious enou1h 
about pursuing other activities that will allow them to maintain 
their skills should do so. The experience of such individuals in 
providin1 care to seriously injured patients is equally as 
iaportant as their trainin1. For serious injuries, appropriate 
linka1es with surface areawide EMS resources is believed to be a 
bettor approach than attempting to overcome the shortcomin1s of 
usin1 undersromid J!NTs. 

Iecoaaendation.s - Personnel and Training 

A first aid level training course that focuses on the 
follovin1 subjects should be provided to all UD.derground coal 
ainers: 

~ of tbe aature of higher lnel training such as !!ft', it would be 
... irable to traia Gill.:, tbese indiriduals having the ability to and interest 

. ia taldq such trainiag. 'this waald uces•arily ... that aany fewer aiaen 
c:oal.cl be traiaatl u lll'l• than could be trained in fint aid. 
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• Bleeding; 
• Breathing; 
• Fractures; 
• Shock; and 
• Transportation 

A 14-hour course covering these topics will enable the trained 
ainer to properly undertake the three activities that are likely 
to be required of hill in an emergency situation: assessment of 
the nature of injuring and immediate medical requirements; 
stabilization of the injured miner; and transportation of the 
ainer to the surface of the mine. A course such as the MESA 
first aid course, which is presently being updated, should serve 
as the curriculum. for this training. Such a course should 
include an introduction to cardiopulmonary resuscitation (CPR), 
but would not require a full course in CPR techniques for the 
reason specified previously. Only those miners who have a 
sincere interest and aptitude for taking CPR and have a good 
understanding of first aid techniques should be trained in CPR. 

In addition to the initial 14-hour course, it is also 
rec01111ended that a minillum. of five hours of refresher training be 
given to all coal ainers at least bienially. The course of 
instruction of this refresher training may include review of 
previously covered topics or instruction in others that had not 
previously been addressed in the training courses taken by 
ainers. The curriculum. of this course should be flexible to 
allow for variable levels of retention and therefore, the 
differing abilities and needs of all miners at the time refresher 
training is given. 

Levels of emergency medical care training higher than the 
first aid level which is being recommended should not be made 
118.Ddatory for any ainer. However, as part of their first aid 
training, all miners should be made aware of such other types of 
training (e.g., EMT and CPR), what they involve, and how they may 
be obtained. Miners having an interest in the first aid training 
and an aptitude for and interest in taking higher levels of 
training should be encouraged to do so. Because the benefits of 
such training over first aid training are not great unless they 
are practiced on a regular basis, only these miners who are 
serious enough to pursue other activities that will allow them to 
do so should pursue these higher levels of training. 
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In order to encourage and give incentive to underground coal 
lliners to take these higher levels of training, the mine operator 
should work with local hospitals, physicians, EMS grantees, 
universities and other organizations that are capable of 
providing such training. Such courses, conducted by the mine 
operator, or under the auspices of the mine operator, in conjunc­
tion with organizations such as those listed above, should be 
made available to all coal miners. Further discussion of how 
training of lliners in emergency medical care may be provided by 
the lline operator is included i the next section of this chapter. 

In order to improve the quality of training provided to 
miners, the instruction manuals currently provided through MESA 
should be reviewed and revised to reflect recent changes in 
medical practice. In addition, guidelines for instructing miners 
in first aid should be provided in order to promote improved 
instruction techniques. Procedures for testing miners after they 
have been instructed in first aid techniques to evaluate both 
their understanding of the subject and the quality of the 
instruction that was provided would be most useful as would be 
procedures for pretesting miners prior to giving instruction in 
refresher training. The purpose of this pretesting is the 
determination of the topics that should be covered in the 
refresher training program. 

INTERFACE WITH EXISTING EMERGENCY MEDICAL SERVICES (EMS) SYSTEMS 

The preceding sections of this chapter addressed the types of 
resources that should be made available at the underground coal 
mine to provide for the illllediate emergency medical needs of 
injured miners. Provisions must also be made to insure the 
availability of and accessibility of medical care providers of 
other services that may be required by the injured coal miner. 
These include the services of the following providers: 

• .Ambulance companies; 

• Physicians; 
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• Hcspitals, including diagnostic services, inpatient 
general care, special care tmits (e.g., for trauma, 
spinal cord injuriest burns, acute coronary care); and 

• Medical clinics 

In recent years th~re has been increasing emphasis nationwide 
on developing organized regional eaergency medical service (EMS) 
systeas. As defined in the Eaergency Medical Services Systems 
Act of 1973, an EMS systea is one that "provides for the 
arrangeaent of personnel, facilities, and equipaent for the 
effective and coordinated delivery in an appropriate geographical 
area of health care services tmder eaergency conditions".4 With 
the assistance of grants awarded by the Division of Emergency 
Medical Services of the Department of Health Education and 
Welfare, over 80 regional or statewide EMS systems have been 
established throughout the country and are in the process of 
planning, establishing, operating, expanding or improving the 
eaergency aedical service systems in the areas under their 
jurisdiction. Interfaces·with existing EMS systems serving the 
area of the coal aine aust be established. Since the basis of 
the proposed EMS systea at the coal mine will be the ready 
availability of individuals having good first aid training, 
provisions for higher levels of EMS personnel (such as the EMT or 
EMT paramedic) aust be made through other sources. Thus, in 
order to gain access to such personnel as well as to other EMS 
facilities and resources (e.g., hospitals and ambulances), 
appropriate relationships with the existing EMS system must be 
developed. 

Regional emergency aedical services systems, where they 
exist, should be the focal point for any interfaces between the 
aine operator and the providers of any emergency medical services 
that aay be needed. Appendix E contains a list of current 
Federal EMSS grantees. This list may be used by the mine 
operator to identify whether there is a regional EMS system 
having jurisdiction over its area. If no organization 

4P.L. 93-154, Eaeraency Medical Services Syste11a Act of 1973, Section 1201. 
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responsible for the developaent and operation of such a syste• is 
on this list. the :aine operator should investigate whether a . 
local ENS syste•, not funded through Federal grants, does exist 

·in the area. In those areas where an organized regional EMS 
system does not exist, it may be necessary to coordinate 
activities directly with the health care providers the•selves. 
Making arrangements directly with health care providers in those 
areas having organized ENS systems •ay also be necessary, if such 
arrangements cannot be made through the operating agency of the 
ENS system. Initial contacts with the regional organization 
should be made so that resource availability in the area can be 
assessed and health care providers with who• the mine operator 
can make arrange•ents for providing emergency medical assistance 
for injured miners can be identified. 

The remainder of this chapter discusses the types of inter­
relationships and arrangeaents that should exist between the aine 
operator and providers of emergency medical care. It focuses on 
the following subjects: 

• Training; 
• Co•1um.ications' 
• Transportation' 
• Facilities and Personnel; 
• Information and Education; 
• Disaster Linkages; and 
• Evaluation. 

The :aine operator should develop a plan for relating with the 
area EMS systea that addresses these subjects. 

Training 
-

Eaergency •edical care readiness at the \Ulderground coal mine 
should be achieved, as was previously discussed, through the 
training of underground coal •iners in first aid. Other courses 
in eaergency •edical care should be aade available to •iners 
interested in taking the•. While, in many cases, the instructors 
for these courses will be :aine employees (e.g.,) the mine safety 
directors) it, may, at tiaes, be necessary to seek instructors 
froa other sources. This will be especially true for saall aine 
operations that cannot support an instructor or for higher level 
courses (e.g., Ell'l' training course). 
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The ENS systea operating agency, local universities, or 
health providers could assist the mine opeator in providing miner 
trainiJll in eaergency aedical care training. Naturally, the 
trainin1 course instructors and curricula should comply with any 
requireaents for certification or content that are enforced by 
MESA. 

Each operator of an underground coal mine must establish and 
aaintain a plan for co .. unicating with health care providers that 
are likely to be sources of care for the injured miner. These 
include: 

• Emergency transportation services; 
• Nearby hospitals; 
• Hospitals with special care units: 

trauaa unit 
bum unit 
acute coronary care unit 

• Licensed physicians; and 
• Medical clinics 

These plans should include the following information: 

• Naae of provider; 

• Method of communication with provider: 

include telephone number if telephonic 
communiciation 

inlcude radio frequency and station call leters if 
radio co .. uication 

• Special services or qualifications of the provider. 
This may include: 

special care units available 
areas of service for eaergency transportation 
services 
physician specialities 
other 
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• Tiae from the mine site to the provider (where 
applicable); and 

• Alternative means of contacting the provider (e.g., 
sherrif, police department, fire department, central 
emergency access member) 

Because of the potential importance of immediate notification and 
response of these providers to an emergency, it is important that 
the information outlined above be kept in a location that is 
accessible at all times when miners are engaged in the produc­
tion, extraction or preparation of coal or the development or 
maintenance of aine shafts or slopes. As a minimum this 
information should be readily available to the indiv~duals at the 
surface of the mine, who are in two way voice communication with 
miners underground. 

Transportation 

The mine operator should develop a memorandum of. 
understanding with one or more transportation services that are 
able to provide transportation services to the mine at ·1ny time 
in which miners are engaged in the production, extraction, or 
preparation of coal or the development or maintenance of mine 
shafts or slopes. This aemorandum. of understanding should 
specify the types of equipment and personnel resources that are 
ea.ployed by the transportation services and will be used in 
response to emergencies at the mine. It should also specify the 
agreement of the transportation service to provide the necessary 
services to the aine. 

Wherever it is possible to do so, memoranda of understanding 
should be made only with transportation services whose equipment 
aeets the aabulance design criteria of the U.S. Department of 
Transportation and the standards for essential equipment for 
aabulances of the American College of Surgeons. These standards 
are included in Appendices F and G respectively. Where no 
aabulance services aeets all these standards, an attempt should 
be aade to utilize that ambulance service that most closely meets 
these standards. 
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Facilities and Personnel 

Memoranda of 1D1derstanding should be established with 
facilities and personnel that can provide emergency medical 
assistance for any person injured at the mine. In addition to 
establishing •e•oranda of understanding with nearby physicians, 
hospitals, •edical clinics, etc., memoranda of understanding 
should be developed with hospitals having specialized care 
facilities, such as burn, trauma, and acute coronary care units 
and physician specialists that may not be available in the area 
immediately surrounding the mine site. 

The purpose of these me•oranda is to promote the 
accessibility of the miner to higher levels of medical care than 
are available through resources available at the mine. They 
should include, at a minimllll, the following information: 

• .An agreement on the part of the facility or physician to 
provide the necessary emergency medical care and, if it 
is available and required, continued care after the 
patient's immed~ate medical needs are fulfilled; 

• Specification of any special qualifications or resources 
possessed by the facility or personnel; 

• .Any special requirements for notifying the facility or 
physician of the impending arrival of an injured patient 
to their facilities; 

• .Any arrangements made for sending physician, EMT 
paramedic, or other personnel to the mine site to assist 
in emergency situations there; and 

• .Any limitations in the services that can be p.;:ovided 
(e.g., hours of operation). 

Informa~ion and Education 

The mine operator shall work with the local or regional EMS 
syste• and/or area health care providers to educate and inform 
the employees at the mine of any developm~nt or initiatives 
related to the provision of eme~gency medical services. This may 
include the pro•ulgation of information on: 
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• 
• 
• 
• 

Available training programs; 

The iapleaentation of central EMS telephone access 
nuabers (e.g., 911) 

Accident prevention programs; 

Other eaergency •edical service prograas being 
iapleaented in the area. 

In this way, the •ine operator can serve to aid the EMS systea or 
local health providers in achieving their goals of keeping the 
general public infol'lled about the EMS systea available to thea. 

Disaster Linkages 

In th~ event of disasters, the aine operator and the EMS 
syste• aay be able to mutually aid each other. In the event of a 
disater at the aine, resources available at the mine may be 
insufficient either in terms of numbers or skills. Thus, 
resources available through the EMS systea may be required. In 
the event of a disaster in a nearby community, the large number 
of trained personnel available at the mine may prove to be a most 
Yaluable resource for the co .. unity. 

The aine operator and the organization responsible for 
disaster planning in the area (e.g., civil defense, local 
hospital, or the am- systea operating agency) should establish a 
•utual aid agreeaent whereby both parties agree to assist each 
other as is necessary in the event that the need to do so 
arises. Protocols for how assistance should be requested should 
be established in this agreeaent. 

EYaluation 

Periodically, all parties involved in the provision of 
emergency •edical care at underground coal mines should evaluate 
their perfol'lllUlce to detel'lline whether any changes in their 
protocols or procedures are required. Aaong the individuals and 
organizations that should be involved in such an evaluation are 
aabulance serYices, physicians, hospitals, and clinics with whoa 
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aeaoranda of understanding are established; miners; 
representatives of the BMS systea operating agency; and 
instructors of the training cources that are provided to miners. 
The evaluation that is conducted should focus upon a number of 
factors, including: 

• The relationships between the mine operator and the 
organizations and individuals involved in the provision 
of eaergency aedical care at the mine; 

• The eaergency medical care that is provided at the mines 
by lliners trained in first aid and other levels of 

• The eaergency medical services provided to miners by 
aabulance service, hospitals, physicians, or other 
providers of eaergency medical care services at the 
aine; and 

• The training courses that are provided to the mine 
eaployees. 

The goals of this evaluation should be the i,~entif ication of any 
probleas that exist and the improvement of th~ emergency medical 
care that is afforded to underground coal miners. 
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APPENDIX A 

Excerpts from Code of Federal 
Regulations - Title 30 Part 75 

Excerpts from Proposed Amendments to 
Code of Federal Regulations· - Title 30 Part 75 

The following are sections from the Code of Federal Regula­
tions and proposed amendments to those regulations. They include 
the guidelines concerning first-aid training of coal mine personnel; 
minimum equipment requirements, and location of equipment. 
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Proposed Amendments to 
Code of Federal Regulations 

Title 30 Part 75 

175.JIM T...,.. ltl ....,..1e ••• ..._.. ·r _.,~ 
11111, ..... ., .......... 

To IDcl.ude 

17s.zen ............... ., ...... , -==~~==:..., illllndiea; .... ., ..... , 
To IDcl.ude 
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APPENDIX B 

LIST OF STATES SURVEYED 
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Division of Safety and Inspection 
Department of Industrial Relations 
Birmingham. Alabama 

Alt1CilSAS 

Arkansas Department of Labor 
Division of Mines 
Fort Smith, Arkansas 

COLOlWX> 

Division of Mines 
Department of Natural Resources 
Denver. Colorado 

IIJ.!NOIS 

Department of Mines and Minerals 
Springfield. Illinois 

DmIABA 

Bureau of Mines and Mining 
Indi.auapolis. Indiana 

mrua:t. 
Colllld.ssioner 
Department of Mines and Minerals 
Lexington. Kentucky 

MAllLABD 

Department of Labor and Industry 
Baltillore, Maryland 
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ll>lffAllA 

Bureau of Safety and Health 
Division of Worker's Compensation 
Helena. Montana 

BEV MEXICO 

State Inspector of Mines 
Albuquerque. New Mexico 

OHIO 

Ohio Division of Mines 
Columbus• Ohio 

OICLAB<DfA 

Chief Mine Inspector 
Depar1:lllel1t .of Mines 
Oklabcaa City. Oklahoma 

PENNSYLVANIA 

Depa:tmen.t of Environmental Resources 
Office of Deep Mine Safety 
Harrisburg. Pennsylvania 

TEBRESSEE 

Tennessee Division of Mines 
Departamt of Labor 
ltnozri.lle. TenneHee 

~ 

Industrial Coaaission and 
Utah Labor Relations Board 

Salt Lake City. Utah 
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VIRGINIA 

Department of Labor and Industry 
Division of Mines and Quarries 
Big Stone Gap. Virginia 

llASHilTGTON 

State of Washington 
Department of Labor and Industries 
Olympia. Washington 

WEST VIRGINIA 

Department of Mines 
Charleston. West Virginia 

WYOMING 

State Inspector of Mines 
Bock Springs. Wyoming 
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APPENDIX C 

LIST OF PARTICIPANTS IN THE 
PANEL MEETING ON EMERGENCY MEDICAL SERVICES 

IN UNDERGROUND COAL MINES 

C-1 



1. Ms. Linda Byers 
Education and Training Division 
Mining Enforcement: and Safety Administ:rat:ion 

2. Mr. Nick Fanni.ck 
Rational Institute for Occupational 

Safety and Health 

3. Mr. Dennis lluntsmann 
Southern Ut:ah Fuel Company 

4. Dr. Marilyn Hutchison 
· Rational Institute for Occupational 

Safety and Health 

5. Mr. Peter Kauffman 
Management Engineers Incorporated 

6. Dr. Woodrow W. Massad 
Consolidation Coal Company 

7. ·Dr. T. Crawford McAslan 
Maryland Institute for Emergency 

Medicine 

8. Ms. Bea Page. R.N. 
'lhe Orkand Corporation 

9. Mr. Elliott Pickar 
'lhe Orkand Corporation 

10. Dr. Richard E. Piccirillo 
Appalachian Laboratory for Occupational 

Safety and Health 

11. Mr. James E. Warren 
Rational Institute for Occupational 

Safety and Health 
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APPENDIX D 

.Al'IALYSIS OF MESA 
COAL ACCIDENT AND IN.JURY RECORDS 

1972 - 1975 
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Table D-l - Total Number of Injur~es by Nature of Injury 

Table D-1 presents a tabulacion of the number of injuries 
oecurring in underground coal mines according to nature of the 
injury sustained. The number of injuries in each category is 
shown for each year between 1972 and 1975. The figure in 
parentheses shown in each cell represents the percentage (ro'l.mded 
to the nearest percentage point) of that year• s reported injuries 
(column totals) that were classified in the nature of injury 
category. In this table and all other tables, percentages of less 
than\ of one percent are not shown. 

The abbreviated nature of injury categories shown in this 
and other tables included in this chapter correspond to the 
nature of injury categories of the "American Standard Method" 
of recording basic facts relating to the nature and occurrence 
of work injuries. Exhibit D-1, presents a detailed listing of 
the categories specified by the American Standard Method. 

Table D-2 - Nature of Injury by Part of Body 

Table D-2 is made up of four table shells, one for each 
year. The categories shown along the stub of this table are 
with one exception, the samel as those shown along the stub of 
Table D-1. (Refer to Exhibit D-1 for an expanded description of 
these categories.) The categories shown along the spread of 
Table D-2 represent an aggregation of the r,art of body categories 
presented in the "American Standard Method•. Exhibit D-2 details 
those categories and shows the correspondence between them and 
the ones shown along the spread of Table D-2. 

Table D-3 - Nature of Injury by Location 

Table D-3 presents a cross-tabulation of the number of in­
juries against the location of the site where these injuries 
were sustained. The percentages shown in parentheses represent 
the percentages of all injuries within a location category that 
were classified in the nature of injury category (i.e., percentages 
of colU11111 totals). 

1...rbe one exception is the exclusion of pneumoconiosis from this table. 
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Injuries that were not classified according to nature of 
injury as well as those not identifying the location of the 
injury were excluded from this table. 

On section is defined as being that area between the face 
of the mine (i.e., the solid surface of coal being mined) and 
the point at which coal is transferred from shuttle cars to a 
conveyor belt or other hurlage system for transport outside the 
mine. This areaJenerally extends for no more than 500 feet. 
Off section is d ined as being all other areas beyond those 
included in areas considered to be on section. 

Table D-4 ~ Natur~ of Injury by Severity Classification and 
Location 

Table D-4 presents the same data as those which were pre­
sented in Table D-3. but in addition. categorizes all injuries 
into four severity classifications. They are as follows: 

• Fatal/Total disability 
• Temporary total disability 
• Temporary partial disability 
• No lost time 

Exhibit D-3 shows the MESA severity classifications and their 
correspondence to the four classifications noted above. The 
percentages shown in ~ach cell represent the percentages of 
accidents of each type and location classification that are 
categorized within each severity classification (i.e., percent­
ages of row totals). 

Table D-5 - Percent of Injuries by Cause 

Injuries reported in the coal accident injury records are 
classified according to their primary cause. Exhibit D-4 shows 
the classifications used by MESA and how they correspond to the 
four categories shown along the stub of Table D-4. This table 
shows the percentage of injuries in each year that were attribu­
table to each "cause" classification. 

D-3 



Table D·-6 - Percent of Ir.juries by Severity Class 

Table D-6 is a S1Jlllll8%Y table showing the percent of all 
injuries sustained iu each year that were categorized within 
each severity classification. The same severity classifications 
shown in Table D-4 and explained in Exhibit D-3 are shown in 
this table. 

Table D-7 - Percent of Bies and Percent of Mines by Mine 
size - Average 8onthiy · urs 

The percentage of total injuries sustained in mines of 
various size classifications (as defined by the average number 
of manhours expended monthly in their underground mining 
operations) is shown in Table D-7. Also shown for each mine 
size classification is the approximate: percent of total manhours 
for all mines that are expended in mines of each classification 
size. This :able should allow some assessment of whether the 
rate of accidents differs among mines of different sizes. 
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UI 

Abbrevl1ted Classlflcatlon 

Amput1tlon 

Burn - Heat 

Burn· Chemlc1I 

Burn - Electrlcal 

Bruises 

Cuts, Lacer1tlons 

Dlsloc1tlon 

Electrical Shock 

Fracture, Chip 

Hernia Rupture 

Scratches 

Sprains, Strains 

Hultlple Injuries 

Pneumoconlosls 

Exhibit D·I 
N1ture of Injury Cl1sslflcatlon 

Amerlc1n St1ndard Hethod Cl1sslflc1tlon 

Amput•tlon or Enucle1tlon, 

Burn or 1c1ld, The effect of cont1ct with hot subst1nces. Does 
not Include chemlcal burns, effects of radiation, sunburn, systemic 
dlsablllty such as heat stroke, friction burns, etc, 

Burns, chemlcal, Tissue damage resulting from the corrosive action 
of chemicals, chemical compounds, fumes, etc, (acids, alkalies), 

Burn from electric arc, 

Bruises, Contusions, Intact with the skin surface, 

Cuts, laceratlons, punctures, open wounds. 

Dlslocatlon. 

Electrical shock, electrocution. 

Fracture, Chip, . 

Hernia, rupture. Includes both Inguinal and nonlngulnal hernias. 

Scratches, abrasions, superflclal wounds. 

Sprains, strains, ruptured discs, whiplash, twists. 

Hultlple Injuries, 

Pneumoconlosls: A general term referring to a pathological condition 
caused by the action of fine dust or other fine particulate matter In 
the lungs. (Includes asbestosis, anthracosls, coal workers, pneumoco-
nlosls, slllcosls, and other pneumoconlosls not elsewhere classlfled.) 



Abbreviated Classification 

Other Hlscellaneous 

Exhibit 0-1 ~ Cont. 

American Standard.Method Classification 

A total of 12 categories comprising less than ll of all Injuries 
were Included In this category, They are a1 fol Iowa: 

• Asphyxia. strangulation, drowning, amoke Inhalation. 

• Concussion, Brain, Cerebral. 

• Contagious or Infectious diseases. Anthrax. Brucellosis, 
Tuberculosis. 

• Dermatitis. Rash. skin or tissue lnflanrnatlon, Including bolls, 
etc. Generally resulting from direct contact with Irritants or 
sensitizing chemicals such as drugs. oils. biologic agents. 
plants, woods. or metals. which may be In the form of sol Ids. 
pastes, llqulds, or vapors and which may be contacted In the 
pure state or In compounds or In combination with other materials, 
Does not Include skin or tissue damage resulting from the 
corrosive action of chemlcals, burns from contact with hot 
substances, effects of exposure to radiation, effects of exposure 
to low temperature or lnflanmatlon or Irritation resulting from 
friction or Impact. 

• freezing, frostbite, and other effects of exposure to low 
temperatures. 

• Hearing loss or Impairment. 

• Heat stroke, sunstroke, heat cramps, heat exhaustion, and other 
effects of environmental heat. Does not Include sunburn or other 
effects of radiation. 

• lnfla11111atlon or Irritation of the Joints, tendons, or muscles, 
Includes bursitis, synovltls, tenosy~ovltls, etc. Does not Include 
strains, sprains or dislocation of muscles or tendons, or their 
after effects. 



Abbreviated Classification 

Other Hlscellaneou, ~ Cont, 

Exhibit D·I ~ Cont, 

American Standard Method Classlflcatlon 

• Poisoning. systemlc~A 1y1temlc morbid condition resulting frOIII 
the Inhalation, Ingestion, or skin absorption of a toxic sub· 
stance affecting the functioning of the metabolic system, the 
nervous system, the clrculatory system, the digestive system 1 the 
respiratory 1y1tem, the excretory system, the musulo-skeletal 
system. etc, Includes chemical or drug poisoning, metal poisoning, 
organic diseases, and venomous reptile and Insect bites. Does not 
Include effect1 of radiation, pneumoconlosls, corrosive effects of 
chemicals; skin surface Irritations, septicemia or Infected wounds. 

• Radiation effects: All forms of damage to tissue, bones, or l>Qdy 
fluids, Including: 

- Burn from electric arc 1 not contact 
- Laser burn 
- Lung cancer, Ionizing radiation 
- Sunburn 
- Other radiation effects, not elsewhere classlfled 

• Heart attacks. 

• Cerebral hemorrhage, not concussion. 
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00 

Abbreviated Classlflcatlon 

Head 

Eve 

Trunk 

Upper Arm 

Lower Arm 

Upper Leg 

Lower Leg 

Multiple Parts 

Body System 

Exhlbl t D·2 
Part of Body 

American Standard Method Classlflcatlons 

Head, Brain, Ear, face, Scalp, Skull, or any combination 
of these parts 

Eve 

Trunk, Abdomen (Includes Internal organs)l Back (Includes 
muscles, spine, and spinal cord), Chest Includes ribs, 
breast bone, and Internal organs of the chest) Hips .(In· 
eludes pelvis, pelvic organs, and buttocks), Shoulders 
or any combination of these pJrts 

Arms, Upper Arm, Elbow, forearm, or any combination of 
these oarts 

Wrist, Hand (not wrist or fingers), Fingers or any comilna· 
tlon of these parts 

Legs (above ankle), Thigh, knee, ankle, or any combination 
of these oarts 

foot. toes. anv combination of these parts 

Multiple parts (applies when more than one major body 
part has been affected. such as an arm and a leq) 

Body System (applles when the function of an entire body 
system has been affected without specific Injury to any 
other part, as In the case of poisoning, corrosive action 
affecting Internal organs, damage to nerve centers, etc. 
Does not apply when the systemic damage results from an 
external Injury affecting an external part such as a back 
Injury which Includes damage to the nerves of the splnal 
cord}. 



Abbrelvated Classifications 

Fatal/Permanent 
Dtsabl 11 ty 

Temporary Total 
Dlsabl 11 ty 

Temporary Partial 
Dlsabll lty 

No Lost Time 

Exhibit D-3 

Severity Cla1slflcatlons 

HESA Classifications 

!!!!.!. 
Permanent Total Disability. The loss of, or loss of UH 

of, both or any two of the following: Hands, arms, legs, 
feet, or eyes; or any other nonfatal Injury which per-
manently and totally Incapacitates the Injured person 
from following any gainful occupation. 

Permanent Partial Dlsabllltf, Any nonfatal Injury which . 
permanently but only partla ly disables a worker, Includes 
the total or partial loss or loss of use of an arm, a hand, 
a leg, a flnger(s), an eye, hearing, etc., even though 
no time was lost, Amputations, 

Temporary Total Disability, Any nonfatal Injury which 
does not result In permanent Impairment, but which renders 
the Injured person unable to perform a regularly established 
Job which Is open and available to him during the entire 
time Interval corresponding to the hours of his regular 
shift on any one or more days (Including Sundays, days 
off, or plant shutda;,m) subsequent to the day of Injury. 

Lost Workdays, but without Disabling lnJurv Davs Lost. 
For example: The employee was assigned a temporary job, 
or the employee worked at a permanent Job less than full 
time, or the employee worked at a permanently assigned 
Job but could not perform all duties normally assigned to 
It. Or the employee was transferred to another job or 

'terminated with or without lost workdays. 

No Lost Time Injuries. For example: A minor cut Is 
bandagea ana worker returns to his Job on the same shift. 
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Abbreviated Classification 

Induced by the unique 
environment of the mine 

Induced by Some 
external agent 

Other Accidents Involving 
only Injured miner 

Occupational Illness 

Exh I b It D-lt 

Cause of Injury Classification 

HESA Classification 

Fall of roof, back, hanging wall, overhead, or brow 
Pressure bumps or bursts 
Fall of face, wall, breast, sld~, footwal I, and pillar 
Inrush of Water 
Explosions of gas, coal, or other dust 
Suffocat Ion 
Hine fires and suffocation from fires 
Ignition of gas or dust 

Slldlng or falling material or objects 
Handling materials 
Handtools 
Haulage 
Explosives 
Electricity 
Machinery 
HI see 11 aneous 

Slips or falls of persons 
Stooping or kneeling on sharp or loose objects 
Striking or bumping against projects 
Lifting and pulling 

Occupational skin diseases 
Pust diseases of the lung 
Respiratory diseases 
Poisoning 
Disorders (toxic materials) 

; 

Disorders (repeated trauma) 
All other occupational dlJeases 



Tab1e 0-1 
Total Number of Injuries by Nature of Injury 

1972-1-975 

llecvra 
of 

Injury 1972 1973 1971i 1975 

.,....tnlon 127 11) ID2 123 

( II) {It) (It} (It) 

lum ...... t 211 153 53 106 
(It) (It) (It) (It) 

....... - 58 ll 26 40 
C.-ic:al 

........ I 319 '" I -
Electrical (U) (It) 

·1rvisu 7,518 ,.si.o ), '405 3,,e2 

(liOt) (3ft) (]St) (33') 
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I 
2,850 2,661 1,531 2,093 
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Olslocation 73 " lt4 I 47 
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si. 
Shoc:Jr. 
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TOTAi. 18,614 17,215 9,783 12,117 
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11.t111ore 

"' ,., ...... 
lnJ11rv ..... lye 

Aot>•t•t llHI I J 

lurn • IIHI H ,. 
lur11 • 2 )I 
t""'lcal 

lvrn • " 190 
lee1rlcal 

....... ' 
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Shock 
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ltulllple •s• u 
lnJurlot 

Other •• 5 
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lOIAl 1,68' "' '"' (JU 

Table 0·2A 
Nature of lnJury by Part of Body 

1972 

Put of lk>cly 

lrilllll llptHtr Ar• L-r Ar• Upper Leg 
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I ao IS • 
' 2 ' 2 

0 13 S7 2 
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2 5 ' I 

220 ., 
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28 20 61 Je 

2,68) )' 162 J,s 
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• 0 J 28 

,.ss, ,1a '·'°' 2,,21 
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-
2 0 U1 
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1,207 06 0 ,.,11 

""' 2)6 )2 0 2,8', 
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) 0 0 7) 

I IJ 16 0 
Cotl 

28' J) 0 1,370 
(8\) 

0 0 0 ,. 
• 13 0 2S2 

Iii) 
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Uni 
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16'1 
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"' Injury 

Aaii>utulon 
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Chdlc•I 

lurn .. 
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8n.l11u 

Cuu. 
Lat•r•t lon, 

Ohloc•llon 

£1ectrlc•I 
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Chip 
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s,ruche1 

Spr•lmi,, 
S1r.1ln1 
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Otltor 
Nltc•ll•ueou~ 

TOIAL 

Table D•2B 

Nature of Injury by Part of Body 
1973 

-------·--···--'~,--.,-----"·"" ______ 
Pu1 of luJy - .,-..---·---

F•co •11d 
llud Eyu Trunk Uppwr Af• L°""r Ar• Upp•r L•u ·---'--

0 0 I ' ,0 1 
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-
1 8 J I 6 5 
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18 2 10 2 J 12 

1,5)\ \16 \,)bl 885 ~.026 2, 15, 
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Lower Lit Puu SyllH TOTAL 

• I a 1 IJ 
(10 
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( Ii) 

I a 0 JJ 

0 2J Q 166 

(U) 

"' ,os 0 ,,s1, 

(\OU 

227 )\ 0 2 ,6S\ 

(Ml 

I 0 0 " 
0 8 26 17 

))7 )0 0 I,\ 1, 
(,i) 

0 0 0 a, 
I iii 

l II 0 172 

(Iii 

)\0 106 0 1,,\, 
(2\i) 

" 2\) 0 ,,. 
(Sl) 

I 2 JI 81 

(Ol) 
~, --

1,,26 881 5, 16,2\7 
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Aoopw111 ICN1 0 a 

lwrn • Hell II • 
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Table D•2C 
Nature of Injury by Part of Body 

'1974 

Pan of lcMly 
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a ~ ao I 

I I I a 

0 0 0 0 

662 222 822 685 

17 70 7~0 1)6 

21 I II 8 

0 2 I 0 

15) ,o ~16 152 

65 0 0 0 

20 II 20 15 

1,6~~ )1 " 26) 

~5 20 87 )6 

) 2 I 20 

2,6)) ~6) 2,2,~ 1,)21 

1281) 151) u~,, 1m1 
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Nature of Injury by Location 
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Nature of Injury by Severity Classification and Location 
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Average 
Honthly 
Hanhours 

0 - 999 

1,000 - 9,999 

10,000 - 19,999 

20,000 - 29,999 

30,000 - 39,999 

40,000 - 49,999 

50,000 - 59,999 

60,000 - 69,999 

70,000 - 79,99~ 

80,000 - 89,999 

90,000 - 99,999 

'100 ,.ooo ~ · 

Table D-7 

Percent of Injuries 
and 

Percent of Hines 
by 

Hin• Size~ Averag• Honthly Hanhours 

1972 1973 1974 

Percent Percent Percent Percent Per~ent Percent 
Injuries Hanhours Injuries · Hanhours Injuries Hanhours 

1% 1% 1% 1% 

11% 17% 11% 16% 17% 16% 

151 15% 15% 13% 17% 15% 

13% 12% 15% ,,., 17% 16% 

16% 15% 16% 12% 12% 11% 

13% 11% 12% 12% 11% 12% 

9% 8% 15% 11% 13% 11% 

7% 8% 6% 7% 5% 6% 

8% 7% 4% 7% 4% 7% . 
2% 3% 4% 3% 2% 3% 

1% 1% 2% 1% 1% 

4% 3% 1% 2% 2% 

1975 

Percent Percent 
Injuries Hanhours ,, 

12l 15l 

16% 15l 

13% 13' 

14% 11% 

11% a, 
10% 9% 

8% 9% 

10% 9% 

3% ,., 
2% It% 

1% 2% 
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The following is a list of EMS grant awards under P.L. 93-154 
and P.L. 94-573. This list, organized by State, identifies the 
recipients of grants under sections 1202, 1203, and 1204 of the 
Emergency Medical Services Systems Act of 1973 and the 1976 
aaenchlents to that act. This list may be used by coal mine 
operators as a means of identifying the individual or 
organization to contact so that they may coordinate with regional 
EMS activities. 

The purposes of grants provided for under the EMSS act are as 
follows: 

• 

• 

• 

Section 1202 Grants - for undertaking projects which 
1nclW1e both(!) studying the feasibility of 
establishing (through expansion or improvement of 
existing services or otherwise) and operating an 
emergency medical services system; and (2) planning the 
establishment and operation of such a system; 

Section 1203 Grants - projects for the establishment and 
1n1t1a! operation of emergency medical services 
systems. Grants and contracts for these activities 
could be used for the modernization of facilities for 
emergency medical services systems and other costs of 
establishment and initial operation; 

Section 1204 Grants - for undertaking projects for the 
expansion and improvement of emergency medical services 
systems, including the acquisition of equipment and 
facilities, the modernization of facilities, and other 
projects to expand and improve emergency medical 
services systems. 
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ALASKA 

F. Y. l 97i EMS GRAtff AWARDS 

Alabillila Oepartment of Public Hea1th 
Division of EMS 
Bureau of F3cilities Construction 
Montgomery, Aiabama 36104 

$74C,050 

fi'a:11.well l.ee Warren (205) 832-3935 

Section 1203 

To i~len:ent a first ~ar effort in establishing Sasic Life 
Support Services for: Southeast Alabama E~S Region, Dothan 
(18 Cou."lties); Birmingham RegioMl EMS Systems (6 Counties) 
an~ North A1abama EMS Systems, Decatur (14 Counties). 

A 1aba1'.a D.apart.,rnt of Public :~aa 1th 
Division of E'MS 
Bureau of Facilities Construction 
M::lntgornery A1aba'lla 36104 

~ .. -..r- - "" ~(.j;,,"",..;. 

~.a.xwell Lee Warren !205.) 832-3935 

Section 1204 

To iraplement a first year effort in establishing Adyancad Life 
Support Services for the C1ty of Tuscaloosa, Tuscaloosa and 1-!aie 
Cotinties which consists of 65% of total population fer the 7 
Ccunty EMS Region. 

Alaska Oepartffent of Health & Social Services 
Emergency f~dical Services, Office of Comprehensive Planning 
-Pouch H 
Jun~au, Alaska 99801 

$698,000 

Section 1203 

To support the establishment of Basic Life Suppo~t Systems 
in the Southeast (Juneau} and Nena (Kotzebue) EMS Regions 
of the state. 
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ARIZO!~ 

Arizona Department of Public Safety (Northern Arizona) 
EMS Division 
P. 0. Box 6638 
Phoenix, Arizona 85005 

$370,200 

Wil li am Wade { 602) 17 4-1894. 

Section 1203 

To establish and implement a basic life support Ew~rgency Medical 
Services System with the Northern Arizona Council of Governw.ents. 
Flagstaff, Arizona, which will serve the counties of Yavapai, 
Conconino, Navajo, and Apache (except the Navajo Nation). · 

Arizona Department of Public Safety ~Central Arizona) 
EMS Divisi.:Jn 
P.O. Box 6638 
Phoenix, Arizor.a 85005 

$645,704 

Howard Adams (602) 263-5277 

Section 1203 

To establish and implement a basic life support Emergency Medical 
Servic2 System for the Central Arizona Ew~rgency Medical System 
counties of Gila, Maricopa, Pinal and the San Carlos Reservation 
in Graham County. 

CALIFORNIA 

Orange County. Office of EMS 
211 W. Santa Ana Blvd • 
. Santa Ana, California 92701 

S60,000 

Michael J. Williams (714) 834-6447 

Section 1202 

To conduct a planning and feasibility study of an EMS Regional 
System. 
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CALIFORNIA 

COLORADO 

Inland Counties EMS 
3575 11th Street Mall 
P. 0. Box 1370 
Riverside, California 92501 

$477,378 

Robert J. Perlstein (714) 787-6325 

Section 1203 

To establish and implement a basic life support Emergency Medical 
Services System for the counties of Riverside. San Bernardino, 
Inyo. and Mono. 

Santa Clara Co. Health Department 
Office of EMS 
2220 Mcorpark Avenue 
San Jose. California 95128 

$520,805 

Milton J. Silberberg. R.N. (408) 297-1536 

Section 1203 

To continue in the development a~d implementation of an Emergency 
Medical Services System. 

Colorado Department of Health 
4210 East 11th Avenue 
Denver. Colorado 80220 

·$600,675 

James C. McShane, Dr. H •• MPH (303) 388-6111, Ext. 301 

Section 1203 

Establish and initiate an Emergency Medical Services Basic Life 
Support System in Council of Governments Regions 4, 6, 7, 8, & 13. 
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COLORAOO 

Colorado Department of Health 
4210 East 11th Avenue 
Denver, Colorado 80220 

$188,103 

James C. Mcshane, Or. H •• MPH (303) 388-5111, Ext. 301-

Section 1204 

Improve and expand Emergency Medical Services from Basic Life 
Support to an il.dvanced Life Support System in Council of 
Governments Region II. 

CONNECTICUT 

DELAWARE 

Connecticut State Department of Health 
79 Elm Street 
~artford, Connecticut 06115 

$400,000 

Dennis Kerrigan (603) 566-2197 

Section 1203 

Initial implementation of EMS system for EMS Region 3 in 
Eastern Connecticut, which geographically includes approximately 
one-third of Eastern Connecticut. 

Delaware Department of Bealth and Social Services 
Division of Public Health 
Jesse C. Cooper Building 
_Dover, Delaware 19901 

$181,000 

Charles Nabb (302) 678-4710 

Section 1203 

Emergency Medical Services grant for the implementation of a 
Basic Life Support System in the State of Delaware. 
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FLORIDA 

Florida Department of Health & Rehabilitatives Services 
Division of Health · 
1323 Wi11M>Od Blvd. 
Tallahassee, Florida 32301 

$430,000 

William H. Hamlin (904) 487-1617 

Section 1204 

To implement a first year effort in establishing Advanced 
Life Support Services in the Florida Panhandle EMS Region, 
Tallahassee which is comprised of 18 counties. 

District 7, Georgia Department of Human Resources 
P. 0. Box 2299 
Coll.iinl;ils, Georgia 31902 

$34,(13. 

Hart S. Odom, !1. D. ( 404) 327-1541 

Section 1202 

Plan for a Basic Life Support system in in the 14 counties 
surro:mding the Col~'llbus area. 

Clarke Cour.ty Board of Health 
468 Milledge Avenue 
Athens, Georgia 30601 

$27,500 

George O. Tnomasson, M.Q. (404) 542-8766 

Section 1202 

Plan for a Basic Life Support System in the 9 counties surrounding 
the Athens area. 
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GEORGIA 

HAWAII 

Rkhmond County Board of Health 
1001 Bailie Drive 
Augusta, Georgia 30902 

$27,500 

Maurice G. Patton, M.D. (404) 724~8802 

Section 1202 

Plan for a Basic Life Support System in tne 13 counties 
surrounding the Augusta area. 

11epartment of Human Resources 
Emergency Health Section 
618 Ponce de Leon Avenue, N.E. 
Atlanta, Georgia 30308 

$353,944 

Mi1ton Trippe (404) 894-5170 

Section 1203 

The Southwest Georgia EMS, Inc. under contract with the State 
will impfament a Basic Life Support System ·in 10 of the 27 
counties surrounding Albany. 

City and County of Honolulu 
1455 S. Beretania Street 
Honolulu, Hawaii 96813 

$784,810 

·wnliam L. Dang, M.o. (808) 538-9011 

Section 1204 

To improve and expand their Emergency Medical Services program 
to include advance life support for the Island of Oahu. 
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ILLitlOIS 

Il'!DIANA 

Idaho Department of Health and Welfare 
Emergency Medical Services Bureau 
Statehouse 
Boise. Idaho 83720 

$503,000 

Paul B. An1erson -{208} 384-2125 

Section 1204 

To support the completion of an Advanced Life Support 
system in Southwest Idaho {including the cities of Boise 
and Twin Falls). 

Illinois Department of Public Health 
Division of Emergency Medical Services 
535 West Jefferson 
Springfield. Illinois 62761 

$600. (',00 

Mohammad Alchter. M.D. {217} 782-5278 

Section 1204 

To expand and improve an EMS Regional System composed of 16 
counties in the Peoria area. 

Central Indiana EMS Council, Inc. 
211 North Delaware Street, Suite 202 
Indianapolis, Indiana 46204 

_$57,500 

William T. Habig (317) 871-2128 

Section 1202 

For feasibility and planning of an EMS Regional System composed 
of 8 counties. 
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INDIANA 

Lutheran Hospital 
3024 Fairfield Avenue 
Fort Wayne, Indiana 46807 

$450,000 

Paul Arnold (219) 745-0541, Ext. 243 or 246 

Section 1203 

The establishme~t and initial operation of an EMS Regional 
System co~osed of 9 counties 

Icwa State O:?partment of Health 
Lucas Stat~ Office Building 
!ks Moines, Iowa 50319 

$150,000 

Section 1202 

To study the feasibility of establishing and operating 
an EMS system, and p1anning the establishment and operation 
of such systems in four Iowa EMS regions. 

Iowa State Department of Health 
Lucas State Office Building 
Des Moines, Iowa 50319 

$300,000 

-Robert J. Carson (515) 281-4962 

Section 1203 

Establishment and initial operation of an EMS System 
in Souix-Lakes EMS region, Northwestern Iowa. 
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KANSAS 

KENTUCKY 

Kansas State Department of Health & Environment 
Building 321, Forbes Field 
Topeka, Kansas 66620 

$375,000 

J. Thomas Ad~'IIS (913) 862-9360, Ext. 573 

Section 1203 

Establishment and initial operation of an EMS system in two 
EMS regions of Western Kansas. 

Department of Human Resources 
EMS Branch 
275 East Maio Street 
Frankfort, Kentucky 40601 

$165,107 

Roland Dallaire (502) 564-7996 

Sect ion 1203 

Complete a Basic Life Support system in the 43 counties 
surrounding the Lexington area. 

Department of Human Resources 
EMS Branch 
275 East Main Street 
Frankfort, Kentucky 40601 

$666,289 

Roland Dallaire (502) 564-7996 

Section 1204 

Begin Advanced Life Support system in Bowling Green (10 counties) 
and Campbelleviile (10 counties) as will as begin paramedic 
training in these EMS Regions. 



LOUISIANA 

Louisiana Cepartmant of Health & Human Resources 
333 Laural Street. Suite 653 
Baton Rouge, Louisiana 7080i 

$50,000 

Jack Edwards (504) 389-2288 

Section 1202 

For feasibility and planning of one EMS Regicnal System. 

Louisiana Department cf Health I:. Hu!llan Resources 
333 Laural Str?.et. Suite 635 

$250,000 

Jack Edwards (504} 829-2288 

Section 1203 

To establish and i,r.plement a basic life support system in one 
EMS Re3ion. 

Haine Department of Health, State of Maine 
Oei>artment of Human Services (Southern Maine Region) 
Augusta, Maine 04330 

$400,000 

Farnham Folscm (207) 289-2411 
H. Alan H•riie, M.O. (207) 622-7566 

·S,ection 1203 

Initial i~lementation of EMS system for Southern Maine which 
Inlcudes Greater Portland and Ma;ne Medical Center. 
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Mairre Oepart111ent of Health, State of Maine 
Department of Human Services (Tri County Region) 
Augusta, Maine 04330 

$300,000 

Farnham Folsom (207) 289-2411 
H. Alan Hume, M.O (207) 622-7566 

Section 1203 

Initial implementation of EMS system for EMS Region 2 
which includes Lewiston and Auburn. 

Maine Department of Hea1th, State of Maine 
Department of Human Services (Kennebec Valley Region) 
Augusta, Maine 04330 

$400,000 

Farr.ham i:'1Jlsom (207) 289-24"11 
H. Alan Hume, M.O. (207) 622-7566 

Section 1204 

Expansion of a current Basic Life Support system for a 
portion of EMS Region 3. 

fA.ASSACl·lUSETIS 

~4ssachusetts Health Research Institute 
600 Washington Street 
Boston, Massachu~etts 02111 

_$450,000 

Linda Leddy (617) 542-8785 

Section 1203 

Continued imolementation for EMS areas 7, 8, 32 East and 
41 impacting· in EMS region II, IV, V. 
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· MICHIGAN 

MINNESOTA 

Michigan Department of Public Health 
Division of Emergency Medical Services 
P. 0. Box 30035 
3500 North Logan Street 
Lansing, Michigan 48909 

$833,721 

Wa:,ne McKenna (517) 373-1406 

Section 1203 

The establishment and initial operation of an EMS Regional 
System composed of 7 counties in the Detroit area. 

Michigan Department of Public Health 
Division of Emergency Medical Services 
P.O. Box 30035 
3500 North Logan Street 
La~siog, Mir.hi~an 48QOQ 

$400,000 

Wayne McKenna (517) 373-1406 

Secti(?n 1204 

To expand and i~rove an EMS Region a 1 S_ystem composed of 
14 counties in. the Saginaw area. 

Minnesota Department of Health 
Emergency Medical Services S!!ction 

.717 Delaware Street, S.E. 
Minneapolis, Minnesota 55440 

Sl ,021,279 

James Stoffels (612) 776-5281 

Section 1203 

The establishment and init1al operation of two separate 
EMS Regional Systems composed of 16 counties. 
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MISSISSIPPI 

HISSOURI 

Mississippi State Board of Health 
Division of EMS 
P.O. Bex 1700 
Jackson, Mississippi 39205 

$322, 843 

Wade N. Spruill Jr. (601) 982-6608 

Section 1204 

Southeast Mississippi Air Ambulance District will implement 
the first phase of an Advanced Life Support program for the 
seven counties surrounding Hattiesburg. 

Missouri State Department of Social Services 
P.O. Box 570 
Jefferson City, Missouri 65101 

ssso.ooo 
Kenneth Cole (314) 751-2713, Ext. 239 

Section 1203 

Establishment and initial operation of an EMS system in 
three EMS regions. 

Mid-America Regional Council 
20 West 9th Street 
Kansas City, Missouri 64105 

$300,000· 

·Russell G. Jones, Jr. (816) 474-4240 

Section 1204 

Expansion and iq,rovement of the EMS system in this 21 county 
bi-state EMS region. 
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. K>NTANA 

Montana Department of Health and Environmental Sciences 
State of Montana 
Helena, Montana 59601 

$325,350 

Drew Dawson (406) 449-3895 

Section 1203 

Establish and initiate an Emergency Medical Services 
Basic Life Support System in the Counties of Glacier, 
Toole, Pondera, Chateau, and Cascade. 

Nebraska State Department of Health 
301 Centennial Mall, South 
P.O. Box 95007 
Lincoln, Nebraska 68509 

$Ji5,000 

Richard Meyer (402) 47.1-2158 

Section 120J 

Establishment and initial operation of an EMS system in 
two EMS regions. 

Nebraska State Cepartment of Health 
301 Centennial Mall, South 
P. 0. Box 95007 
Lincoln, Nebras~a 68509 

·$500,000 

Richard Meyer (402) 47i-2158 

Section 1204 

Expansion and improvement of EMS systems in two EMS regions. 
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- NEVADA 

Clark County Health District 
EMS Office 
625 Shadow Lane, P.O. Box 4426 
Las Vegas. Nevada 

$501,103 

Karl Munninger (702) 385-1291 

Section 1203 

To establish and implement a Basic Life Support Emergency 
Medical Services System for Clark County and surrounding 
co.'llllun it i es • 

HEW HAMPSHIRE 

Dartmouth Medical School 
Department of Co11111unity Medicine 
Hanover, Mew Hampshire 03755 

NEt-l JERSEY 

$4!!0,000 

Michael Zubkoff, Ph.D. (603) 646-3422 

Section 1204 

Expansion cf a current Basic Life Support system for a 
portion of EMS region three. 

New Jersey State Department of Health 
Division of Emergency Medical Services 
P.O. Box 1540 
.Trenton. New Jersey 08625 

$900,000 

Joanne Finley. M.D •• M.P.H. (609) 292-7837 

Section 1203 

To develop an EMS Conmunications and Management Capability. 
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NEW MEXICO 

NEl4 YORK 

New Mexico Departrcnt of ~ealth & Social Services 
P. 0. Box 2348 
Santa Fe, New Mexico 87503 

$120,000 

Truman Hopkins (505) 827-3201, Ext. 447 

Section 1202 

For feasibility and planning of three EMS Regional Systems. 

New York City Health & Hospitals Corporation 
125 Worth Street 
New York, New York 10013 

$995,000 

Jae~ ~oretsky (212} 233-5452 

Section 12C3 

To develop and EMS Management capability and to refine their 
present conmunications system. 

NORTH CAROLINA 

Depart~ent of Human Resources 
Office of Emergency Medical Services 
P.O. Box 12200 
Raleigh, North Carolina 27605 

$118,589 

lhomas Harmalink (919) 733-2285 

Section 1202 

To conduct feasibility studies and plan for the implementation 
of Basic Life Support Service Systems for: EMS Region I­
Ashville (26 counties); EMS Region 4, Raleigh/Durham (11 
Co111ties); and EMS Region 61 Greenville (29 Counties). 

E-18 



NORTH CAROLINA 

Department of Human Resources 
Office of EMS, Division of Facility Services 
P. 0. Box 1220 
Raleigh, North Carolina 27605 

$305,971 

Titomas Harmelink (919j 733-2285 

Section 1203 

To implement a first year effort in establishing a Basic 
Life Support Service System for EMS Region 3, Chariotte 
which is comprised of 8 Counties. 

City of Cleveland 
(CMEO, inc.) 
1021 Euclid Avenue 
Cleveland, Ohio 44115 

$400,000 

Earl J. r~tzer (216) 696-6900 

Section 1204 

To expand and improve an EMS Regional System composed of 5 Counties. 

O~io Department of Health 
450 E •. Town Street 
Coll.lllOUS, Ohio 43216 

$500,000 

.Martin Elekes (614) 466-5410 

Section 1203 

Tite establishment and initial operation of an EMS Regional 
System composed of 10 counties in the Dayton area. 

E-19 

_··::·····-:,t""···' ' ,., ......... . :._.::: ... <i:··. 



OKLAHOMA 

OREGON 

Oklahoma State Hedlth Department 
EMS Division 
N.E. 10th & Stonewall 
Oklahoma City, Oklahoma 73105 

$440,000 

Johnnie R. Godwin (405) 271-4062 

Section 1203 

Continue the development and establishment of one EMS 
Regional System 

Oregon State Health Division 
Emergency Medical Services Section 
P. O. Bo){ 231 
Portland, Oregon 97207 

$502,0Cu 

Jerry B. Sleeper (503) 229-5586 

s~ction 1203 

To support the establishment of a Basic Life Support system 
in the Portland metropolitan area and five surrounding counties. 

PENNSYLVANIA 

COIIIIIOnwealth of Pennsylvania 
Pennsylvania Department of Hea1th 
Division of Emergency Health Services 
P. 0. Box 90 

·Harrisburg, Pennsylvania 17120 

$130,352 

William C. Dethlefs {717) 787-8741 

Section 1202 

Emergency Medical Services grant for the planning of a Basic 
Life Support system in the northwestern, central, and south­
central regions of Pennsylvania. 

E-20 



PENNSYLVANIA 

Eastern Pennsylvania Emergency Medical Services Council, Inc. 
1401 North Cedar Crest Boulevard 
Allentown, Pennsylvania 18104 

$261,842 

John S. Dettleff (215) 820-9212 

Secti{ln 1203 

Emergency Medical Services grant for the implementation of 
a Basic life Support system in the eastern region of 
Pennsylvar:ia 

Emergency Medical Services of Northeastern Pennsylvania 
Warm Building 
Avoca, Pennsylvania 18641 

$310,000 

Section 1203 

Emergency Medical Services grant for the implementation of 
a Basic life Support system in the Northeastern region of 
Pennsylvania. 

Southeastern Pennsylvania Emerge"cy Health Services Council, Inc. 
% Episcopal llospita1 
Front Street and Lehigh Avenue 
Philadelphia, Pennsylvania 19125 

$631,000 

Edgar L. Pennell, Jr., M.D. (215j RE9-0700 

Section 1203 

Emergency Medical Services grant for the implementation of a 
Basic Life Support system in the southeastern region of 
Permsylvania, the counties of Delaware, Bucks, Chester 
Montgomery, and Philadelphia. 
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RHODE ISLAND 

Rhode Island Department of Health 
75 Davis Street 
Providence, Rhode Island 02903 

$450,000 

Harold Pace (401) 277-2401 

Section 1203 

Continued i~lementation of Statewide E~S program. 

SOUTH CAROLINA 

South Carolina Department of Health & Environmental Control 
Division of EMS 
2600 Bull Street 
Columbia, South Carolina 29191 

$397,823 

Albert M. Fctrell (803) 758-8490 

Section 1203 

To COlr.!)lete a basic life-support service for the Midland EMS Region 
(14 Counties) by: support of administrative staff; purchase of 
emergency department ~quipment to improve emergency care capability 
for rural hospitals; completion of medical corrmunication network; 
upgrading of vehicles by the addition of life support equipment 

South Carolina Department of Health & Env~ronmental Control 
Division of EMS 
2600 Bull Street 
Colu:ii>ia, South Carolina 29191 

S222,565 

Albert M. Futrell (803) 758-8490 

Section 1204 

To continue the implementation of basic life support services fo!' 
the Appalachian EMS Region, Greenville (7 Counties and to complement 
Advance Life Support Service for Cherokee, Union, Spartanburg and 
Greenville Count~es by: supporting administrative staff; improving 
coanunications to provide for biomedical telemetry; providing advanced 
life support equipment for vehicles; conducting training programs for 
paramedics physicians, and nurses; conducting a comprehensive public 
education an~ Information program~ 
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Tenriess·ee l>epartinentotPt.ibHc>Health 
Division of EMS 
364 Capitol Hi11 Building 
301 Seventh Avenue, North 
Nashville, Tennessee 37219 

$391,562 

Joseph E. Acker,III (615) 741-2745 

Section i203 

Ie.,lemer.t a Basic Life Support system in sixteen cou~ties 
surrounding the Knoxville area (East Tennessee EMS Co-op, Inc.) 

Texas Department of Health Resources 
E....S Division · 
1100 West 49th Street 
A~tin, ~ax~s 787!6 

$1,250,000 

Harold liopk ir·s (512) 458-7259 

Section 1203 

To establish and implement a basic life support system in four 
EMS Regions. 

Panhandle Regional Planning Conmission 
3rd & Polk Street, P.O. Box 9257 
Amarillo, Texas 79105 

$350,000 

Betty O'Rourke {806) 372-3381 

Section 1204 

To improve and expand an EMS Regional System composed of 
25 Counties. 
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Trinity Emergency SerVices Association;, Inc 
326 south Adams 
Forth Worth,· Texas 76104 

$385,000 

Alan Mickish, M.C. & Jim Finney, Ph.D. (817) 335-9911 

Section 1204 

To improve and expand an EMS Regional System composed of 
8 Counties. 

Texas Department of Health Resources 
EMS Division 
l 100- West 49th Street 
A11stin, Texas 78756 

$300,000 

Harold Hopkins {512) 458-7259 

Section 1204 

To improve and expand one EMS Regional System. 

Permian Basin Regional Planning Commission 
Midland-Odessa Air Terminal · 
P. 0. Box 6391 
Midland, Texas 79701 

$210,600 

.Dean Williams (915) 563-1061 

Section 1204 

To improve and expand an EMS Regional System composed of 
17 Counties. 
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YEIU«>NT 

VIRGINIA 

Utah Division of Health 

,:;~~::1i~ir~tri~2 ~11J 
$568,277 

Richard L. t:arburton (801) 533-6435 

Section 1204 

Iiq,rove and expand Emergency Medical Services from Basic 
Life Support System to an Advan,e Life Support System in 
the northwest six count·ies or Utah EMS Region I. 

Yer111Jnt State Health DepartlT~nt 
115 Colchester Avenue 
Burlington, Vermont 05401 

$550,000 

C. Earl Gettinger, Jr. (802) 862-5701 

Section 1203 

Initial i6')lementation for EMS Regions 3 and 4 which covers 
the entire Southern Portion of Vermont 

lltiversity of Virginia 
Biomedical Engineering Department 
Box 377, Medical Center 

.Charlottesville, Virginia 22901 

$294,000 

Earnst O. Attinger, M.D. (804) 924-5101 

Section 1204 

To impleant an Advance Life Support System in the Thomas 
Jefferson region of Virginia. 
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v,Jfg1ni!'Csta~/J0ei,a~n1::10¥ ·i:ieat¥ti 
,~a~3~f~r:~c:yJ~~Jc:a,l Services 
J~ ~!firnor:;~u-eet.}i C ·. 
Rictmt,ncl~ Yirainia i23219· 

$19,648 

Susan D. McHenry (804) 1S6 ... s1aa 

Section 1202 

Emergency Medical Services grant for the planning of a Basic 
life SUpport system in the Rappahannock regi9n of Virginia. 

Virginia State Department of Health 
Bureau of Emergency Medical Services 
109 Governor Street 
Richmond, Virginia 23219 

$613,CX 

Susan 0. McHenry (804} 786-5188 

Section 1203 

Emergency Medical Services grant for the implementation of 
a Basic life Support system for State Operations and in the 
Western and Blue Ridge regions of Virginia. 

Tidewater Emergency Medical Services Council, Inc. 
11 Koger Executive Center, Suite 201 
Norfolk, Virginia 23502 

$250,802 

Kent J. Weber (804} 461-1331. 

Section 1204 

To implement an Advanced Life Support system in the Tidewater 
region of Virginia. 
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WASHINGTON 

Washington State ':epartment of Social & Health Services 
Emergency Medical Services 
Public Health Building, MS 1-2 
Olympia, Washinaton 98501 

$500,000 

Jack Cvitanovic (206} 753-5892 

Section 1203 

To support the establishment of basic life support system 
i~ the Centrai, Southcentral and Northwest EMS Region of 
the state. 

hashing+..on State Department of Social & Health Services 
Emergency Medical Services 
Public Health Building, MS 1-2 
Olympia, Washington 98501 

$697,000 

Jack Cvitanovic (206) 753-5892 

Section 1204 

To support the co:npletion of advance life support systems in 
the West, East and ~~orthcentral EMS Regions of the state. 

WEST VIRGINIA 

EMSOR 3/4, Inc. 
815 Quarrier Street, Morrison Building, Room 309 
.Charleston, West Virginia 25301 

$180,000 

Carlos W. Dillon (304) 344-8315 

Section 1203 

Emergency Medical Services grant for the implementation of a 
Basic Life Support system in the central regiona of West 
Virginia. 
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rWEST·.·YIRGIKIA 

WISCONSIN 

,~ 18ia Emefge'ncy foi&lca 1 ~~v1·ces, tffiCt 
1139 Fourth Avenue, Professionai Building 
Huntington- W@s-t Virainfa 25705 

$231.iJ 
Susan S. Carlson (304) 525-1212 

Section 1203 

Emergency Medical Services grant for the implementation of 
a Basic life Support system in the appalachian region of 
West Virginia. 

Region YI/VII Planning and Development Council 
201 neveny Building 
Fairmont, West !irginia 26554 

$247,000 

Douglas M. LaFauci {304) 366-5693 

Section 1204 

To impleme3t an Advanced Life Support system in the north-central 
region of West Virginia. 

Nort'r.-est Areawide CHP Or.ganization, Inc. 
P. 0. Box 366 
Hayward, Wisconsin 

$45,000 

Melvin C. ?ederscn (715) 634-4897 

Section 1202 

For feasibility and planning of an EMS Region~l System 
c:,mposed of 8 co1.11ties. 
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WISCONSIN 

WYOMING 

Southeastern··wi~sj)i\ HSA. Inc. 
!37 North Fifth.street 
'"lwauicee, Wisconsin 53203 

$62,500 

Russell£; Julian (414)27f""g788 

Section 1202 

For feasibility and planning of an .EMS Regional System composed 
of 7 counties. 

Wisconsin Department of Health 
Division of Health Policy and Planning 
110 ~ast Main Street, Room 813 
Madison Wisconsin 53703 

$480,000 

John Henkes (608) 366-0981 

Section 1203 

The est3blish:nent and initial operation of an EMS regional 
system composed of 9 counties in the Green Bay area. 

Wyoming Department of Health and Social. Services 
St3te Office auilding West 
Cheynne, Wyoming 82002 

$413, 434 

Jinn Murray (307) 777-7356 

Section 1203 

Establish and initiate an Emergency Medical Services Basic 
Life Support system in the Counties of Sheridan, Campbell, 
Johnson, Crook, Weston, Niabrara and Converse. 
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~}~ing Depart.'tllE!fltof~!l,~ and····Social Services 
$~!'te Office Building West 
Cheyenne. Wyoming 82002 

$83,561 

Ji• Murray (307) 1n-7356 

Seaion 1202 

Determine if it is feasible to i1t1pleme11t a Basic Life Support 
System in the Counties of Park, Big Horn, Washakie, Hot Springs, 
Fremont, Sublette, Teton and Lincoln. 
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APPENDIX F 

DEPARTMENT OF TRANSPROTATION 
AMBULANCE DES!GN CRITERIA . 
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ambulance 
design 
criteria 
U.S. Depstrntint nf Transportation 
National Highway Traffic S:lf11tv Administration 

,,,._.,, by the 

CommittN on Ambulance Design Criteria 
In cooperation with the 
National R-.dl Council 

Fim edition - May 1971 
Revisad • January 1973 
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COMMITTEE ON AMBULANCE DESIGN CRITERIA 

Or. John E. Bnrwalcl. Chairman 
o;,-. Highway .Traffic S.fflv Cannr, u..-"' of lllinais, Urbane. lllinais 

Mr. An11ur E. Srahm 
~ en.-. Dtlign and s.mce C-ltant. 

Mamdal:lurffl of Bui ComcloMnr Eciui"'""'r· sr-. Ohio 

Dr. Joaplt 0. FarriflltOII 
Lalllllalld Mdcal ~. Chai,,.,.,., NRC Sub=fflmirtN 
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FOREWORD 

In nllPQlla 1D • raquat from 1M National i-lighway Sefaty Bur-.i 
(now die National H~way TrafficSafaty Admininradonl, the Nation­
al Academy of Engi..-ing, operating through the National R..-c:h 
Cauncil,uildlrtaok • project 1D develop design and performance critaria 
fur amtiui..-. A Committee of eminent physicians, ambulance opera-
1an,,a,111111aoti1,e lllginars, and specialilll in refatad fields - appointed 
1D study tha main i-~ to develop the substantive matarial in this 
repart. 

Staff ISlistanc:e was provided by th• Highway Rasearch Board of the 
NRC Dmsion of Enginwring, 1 unit whose long history has included 
much 1111:hnical activity in th• ... of traffic and vehide charllCtlristics. 

Additional staff support and fund administration were provided by 
die NRC Diwision of Medical Sciences, a unit who11 background 
inc:ludls the development of medical criteria for emergency services and 
tha development of guidelines for the training of ambulance personnel. 

At die OldSlt of the siudy in Sepumber 1968, members of the 
Committn -. assigned to subcommittees to work in five areas of 
canmm: (1) a c:ampnhwive system description, (21 operational 
hardware and equipment, (31 vehicle standards, i4l communication 
equipment. and (5) environa.ntal equipment. 

The first ~mittff worked out I logical and comprehensive 
dwifica1ion franllWOrk within which critaria were to bed-loped by 
the remaining subcommittffl. An important adjunct to the Committee 
-'c wa a special ambulance exhibit held at Columbus, Ohio, in 
Jmuay 1969 to provide members of the Committee with first hand 
informa1ion on existing ,quipmem. The Columbus mNting also 
provided a forum whseby proiKt personnel could interact with more 
dWI one hundnld conferees from industri• and tech!'lologi• that have 
canmm fur ambulance design. 5',ec:ial acknowlld(lment is made to the 
SUIII of Ohio fur the physical lffll'lglmena that were provided at 
Columbus. and 10 Ill thOII manufacu.irers who coope, atad in the 
dilplay of amtlulancal and medical equipment. 

Each IUbcommittn dfteloped specific criteria in ia area of 
raposllibility, thM the Committn dftelopld furthw the subcommittN 
conclusions to pnxlucl the balic material pmented in Part II of this 
nport. The critllria cantlined lhlrein repraent the CommittN's 
l'ICOfflffllndld standards for all thOII elements that determine the 
adequacy, safety, and eff9cdvel- of ambu'-
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PARTI 

PREFACE 

Part I af 1hil ~ pravides histaric:11 and tKhnical background and 
dlll:ribll 'lhe radtint nNd for lfflbulm daign and perfonnanca 
saldlnll. Tia purpoa and a:ape of the s1Udy ... dllClmld in mrms of 
......... whicle ....... and whlcle c:hlr&llltisda. 

n. :0.-1.it• recagnizm that few ambulMCII now in •mce can 
la IIIOdified 1D adopt all of the crillria propOlld in this rtp0rt. N­
m II 11 as lhould •ICDrPOI• U- crilaria with minimal dllay. 
,...... nplac1-,t of uad and withdrawlll of olnolela wtiicl-. 
aulbulaias now in ua lhould la modifild to the maximum ex111nt that 
ii phy1JuRy faalllle. while tcllldula ... lltlblithed 1D enalll• ordlrly 
......-it of vehiclll which fully comply with the propoad daign cr1--. 

A mmllbar of particular r9COl'llffllfldons have bNn sellCtld from 
the complete lilt in Part II and piw&ld in Part I ....,.. of their 
tPKi11 silnfflca;ICI or impartW:L 

BACKGROUND 

Rec.nt ..,... in --IC'f c::are of the vicii1111 of accidental 
~ and lifMhrN11ni .. ~ require th1t 1mbul1nca 1tttndllnts bl 
ninld 1D carry out .......... on I per with the cornlllt medical 
Wipaw or the••9111Cf. depll1ment 1t1111idalftt. lhlt mora sophisd­
l:alad equip MIit be uad IC 1INt - and during transport. and that the 
anllullnc:e la dlligned not only io ansure safe and efficient transport 

and radio Willlllllllicat. but also to provide IPKe for storage and 
rady I ibiPty to ffad and mollile equipment for safltuardlng It 
the m. rw, optimal 11111,geiicy m, and ldequaa room io 
&dwly ... any ••• _ .... which might aria duri .. tl'lftlPO". Th­
..... c:apmilhiel and the raquirlffllnU for facilities to handle •...-m, - require - concep11 in ambulance daign. The m­
willldrawal af funerlt dirlctDrs from amllulanc:e service crat111 void at 
I 1ilM wllln llilllUfacluren and operatan ... wi1hout .. idelines for ... ··~·!"· ...... to replace the inadlqudt mocified hllr9 llld to 
- ..,.,.. IOJlhistiealad standards. Training COUflll for lfflbUWICII 
.,._ ... ._. bNn .......,, ,__talion and communicllion 
11111 "p I al ... lleinl Slalidlnliad and the medical crillltil on which to 
Ila ... , 5 • far illlpnMd ambullncl daign ... bling idemifiecl. 

For dll:ldlll 'lhe glnlrll pulltic and 1he medial profession peuivety 
ICIIIIIIIIII amplo,,.-nt af vehiclll lllfficient only to provide tramporta­
tian af • illNlc"duel in die rwnllent poeiilon on I lia.r. with liftle or 
no equip 1•1C for-lMICf m, and manned bY illldlqunlly trained 
driwls or at1W.-,11. n. '-9 is stiU employed in IOl'M .,.._ 

MadlllcadcNII fallowil. i11 glnlrll dlligll haft prowidld i!ICl'NNd 
...... ~ and .... for ......... and equipment, but ......., 
iampara• oommunicl1ion aqilip Ml•I. r-=ue tools, or sufficient IPICII 
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fur QITyffll out life SUIIPO't care at lmt _,. or durint ~don. 
In nant ,,_ stalion -.-. wans, 111d trucks haft been adaptad for 
- • •• bal111C1;a 111d - fthidis. In....-. 1hw dawlopinants 
.... follcMed die IICClffllllllldlmons Of national profeaionll oiganiza. 
*- on minimal ......... 1haat should be caried, 111d COflCIIP1I of 
aaa, .. ac, m iaugJ:t in wichly dMnifild 111d inc;omplet9 short 
COUias of 1Ainin9 of mandlna. 

DdiciialllCies in --1t ambulancll ..-.lea and-ndationl on 
..,. and -- of ........ and standllrdizing ambutanc:ln, equip­
-r. ......... - ~ in ntpOl"tl antided NAcckfMtaf 
Deedt and Diability: The Natllnll9d 0.... of Modem Society," and 
""fhlpan of a T-* Fella on ~ Senic:11" publitl'Nd by 
CDIIUail:W of die Omsion of Mldlcal S.:..-, NatiOfflll MafflV of 
Scil:ICB - Nadai»I llaall,:b Cauncit, in 1111 111d 1917. In ~ 
1117. 1lle NAS-NRC Col1anit1111t on EiWIIIICf Medial Servicls 
wNiliilUUk a .....,.of-..• imrplaM!lt ~ in 1hw 
nipara partailNIII IO amblJlm a'Wicas. That CommitlN prOClllldld on 
... CDnClllt that a,IOMOliw .......... must be prowidld wi1h 
dllllilacl infu:IIWllicwl on die functionl to be perfonnftl bV ambulancll 
....... die ......... n1C1111arY 10 1Mir' talks. and lta IMdiCll 
:wquir9lllilll ......, 10 opdmal c:a'e and safe cfeliYtry of I patient 10 
a llolpital. 

n. ColaanitlN on Et1111f111Ct Medical Semca ha thus published 
"Training of Ambulance Penonnll and Otha's RIIPOl1sible fpr em.,. 
11U1Ct C.. of Ille Sick and ln;ur.l at 1t4 Scene and durint Traisport" 
which clltails 1he func:liaM of ambulancll drivss and attlndants and 
idaatifie ......... and supplia lmtt should be available for ttl&' UR. 

'The · .-t -1 niport of dlat Commi- is entiUed ''Medic:11 
........... far Amllulanm Desifpl 111d Equipmant." 

The - P*'fflt ...... ....... in 1his report ... il'll'lftllNd .­
fur adnlinilrladun of~ raulCitation in trmlit.1 ceiling 
laitht sufficillllt for ...- tnmlY flow of intrwous fluids, 
iflllwlllld GaYII"' and lllJCdon dftica. two-way rlldio communication, 
and sbnlll - far ......... for opdmal rrarmem: and for rescue. 
Mlile - of .._ Mids .... bNl'I met uwou., lta ingenuity of 
- wtl all - manufal:lulwl, it - appannt to lht Commiu• on 
Amlll I•- Desifpl ~. at lht dillplay of con1!1rnpClr..-y lfflbu1-
• die Colur:tlb:a at:ibit. 1haat the 111111Ufactu,ws _,comed publication 
of ,-llial..Uy U'ldorsal S'tUldln:II oo which to furtha" impron their 
pnNlucls. n. niport "Medial ~ for Ambul- Design 
and Eqzipn•al"' daul _...... • lta Commi-'• basic guidelilw in 
Dallllilil. nlldiclll Mids to a.-ing dlligrl crillriL 

PURPOSE 

TIie Iii liuw of 1he ~-on~ Design ~iaand --.,.,--~----"'" .. --.. -- -------in--daiaail -..itw1 dwa....,.,._..«=*"~•~......._t"ICt'tonlv 
............ dlaw' ~but: .......... ~ ~ few f'vtura 
.....,_.,. 1 T wocancl...ct.•li•aie4:i:adcwaa'ww_..w::.:vm.. 
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SCOPE 

1hra .._ ... of die scape of 1his study .. : die typs of•• 
ID wllidl die cri19ria apply. Wlhicle ,11men. or CNUICtel istlcs for which 
cmaia .. denllJIIICI, end die scape of individuel S1Mdards that -
rSC01u,wnded for die wh!cle 1l1mern1 end clwlCWilCic:s. 

Vlhicle ,cape is implild by die tarm ~. but it is--, 
ID ... c1ar1y what is mnnt by III arn11u1anc1. Thi Comrnime 
dlddld 1hll a whic:11 llhould not be tarmld an ~ units it is 
....... built.~. end scaffld ID cape wi1h rnldiCII lff.«gll.c:ili 
Gllllide die hOllpital. The following explicit definltian IIPPlllf'I in RCdon 
1.1 of Pat II and is lad illrl ID deflnewhiclelllOPI, 

The ......_ ii dlfinlCI • a Wlhicle for lffllrllllCY caw 
-- ptflllitla • ~ cornpar tl,lltlt. end • patilnt 
QiMfNilffllHl which CIII ICCOIIN,IOCfall two •••IIIICY 
fflldlcal lldwlicial• 111d tMI llttar patiams to pGlitionld 

.. at._ - Pllllnt - be -- intanliw life.tupport 
durinl ll'lnlit: rllhit:h C6lria .,,..,,,,.,, 1111d ~ for 
GPdrNI er1ag111e,y caw at die ICfJII • WIii • during 
tnnaport. for two-way radio cammunic:atlan, far safeguard, 
............ end patierlls under.....,. c:andltionl. and 

for ~ - pracedures; and -- ,. ..,,,,., """ 
CMIOuclllt ID affard naximum _..., end comfort, and to 
aoid aar•wwtio,, of die pedant's condition, expoan to 
c:cwnplil lllicN-. and 1fflNI ID IUffnlll. 

The millr.r, rNlld ambui.- llW8 exduchd from die Commitue's 
,___, • ..__ of I• unique and specmc UAIIII- The 
Coim.itlN also IXCludld from comid.-111on vwhlcln Ulilind for 
lllcdw 1nliSpOrt of __,.,IIIICf patilnU, for medium or hlawy 
..aae prclClldur8. or far sper:iellnd in111111iw c.., such • mobile 
mninsv-ant units or lllClbile aperetinf roams 1hat do not qualify in all 
..... ID die defined c:ri1ata.. Far 1hil ........ die Comrnim. l'IIClhld 
tllat a sirl!lle typa of W9hide can fufflll die rwquirlrMnts of 111 

WIIIICif ..._IC.I. Eftn ~ die 1llhiclls ffllntionld eboft ffll¥ 
illCDllpor• Ill pn111ilk,i• of die IICilblishld definition of die Mlbu-
lancl, .... addiliarill .... cri11rfa-V ID-dual purpcms -
,,, ......... sudl • ID nquire IPICial studies. 

AlltoMoliN whic:111 ........, MIi huncndl of lleffllnts or com­
panma. and far each tlllrll nay be scar11 of dlligr, or parformance 
dwrWislk:s. ,,_ it is not dlfficulc ID lfflrilian "'-- of Wlhicle 
dwr-=-iadca for which stalderdl n.ltht be de 1lapad. · 

11le ,aape of 11111 study, '-· lncluda only """""' and 
dwrWiadca 1hll 11w most dlNcdy an die ...., and rnldiCII 
NIii • aw• of pada;IS and lfflllulancl ptl'IOlwlll, e.g., tt- dla1ic­
-.dcs 1hll dildnguilh die W9hide a III lfflllulancl. 'Thul a number of 
llllicle rm,pu.•111 .. ;a coraidlrld in 11111 rapon. 

In Pat II of 1llia rwport ,_ than °"' hundnd inclmdual lllfflln• 
11111 clwiw· du .. idalliffld ID_, arw sudl • sia and spam 
NIii I ww-. fflldlalk:al 1111"-•, ellctrlcal sys11m1. vwhide idlft. 
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liflcalion. - . 11N• equipnant. dlma• rmtral, supplies, 11fety 
.......-a.n::. 

A aiWion far IIIY deligll or performance c:ha'ictiristic might 1'11,gt 

,,_ bnlad ....-... expwwd in undefinad terms to quite spacific 

... I 1111 ---~ to spacifications. Moat of the individual 
criliria di llllflN in 1his IIUdy fall in Ille center of this 1'11,gt; Ille 
Cu ..... ha aimld 1D prawide standirds 1hit - neither mnninglea 
..._... dllir ambiguity nor ID spacific 1hit Ille designer will haw no 
...... far - ........... judgmint 111d ingenuity. Criteria haw 
..___.in - ....,. tarn. in -where.- deligll element is 
._ cri1il:al or .._ .,_. is • lack of obilc:tive data on functional 
NIii • •·• a. More .-lie crilaria - stlad for criticll itams an 
1lllllidl 111a _. of 1u--. provides muningfut .,idilinn on Ille 
P11fllinwm lawl 111awill be iChiiwd IP/ deligll cont-. 

DESIGN CRITERIA OF SPECIAL SIGNIFICANCE 

Explcic and cmnplea ..-.nclidonl of Ille Comrnime an 
~ la - Dliiall Crilaria - found MDII Ille more thin w 
hulNhd criwia p,-..a in Part II of this report. It is not Ille purpo11 

i.. 1D -••ia all of Part II, but rather to idlntify some of Ille 
- 511:ificallt criwia. llld m ffllhlilht Ille principal implications thlt 
nay be*- from die cmnplea set of Committea rrmnclitions. 

1. The palilnt canpa11-t should be dlsigned primarily for 
IMllil:al care in 1l'llllit. including IXtamil Cll'diic comprasion 
(241. • 111d IIIGuld be ...-ambir9d IP/ equipmlnt not essential 
1D palilnt care. 

2. Rep .th of local cin:unatanclS which may influence Ille •xtent 
1D wbidl opdonil equipnwnt 1111Y be employed, the ffllflUflC· 
1UIW's produc:t should be sufficiemly standirdized to prowidi Ille 
... not only far r9qUiNd insallld 111d portible equipmlnt and 
supplia. but allo far opdonil i.... now IVlilible and for 
:cdiptalion to rm ...._, lqllipment that will become ......... 

1 Principal .. MIOI-DI ~1S (20) for medical m 
indudl __.. lffllirol-ntil c:amrol (20.2.21 and ventilation 
l20.3.31111at minimizas contlfflination from outside air. 

4. CunmulliceaOI• ~u (19). indude twO-WIY l'ldio 
(19.1.1), walkia-talkie (19.1.21. intan:om (19.21, and public 
..... 111.31. 

5. ex.1111 idlnlification (7). lights 17 .1). colors (7.2), and martu1111 · 
17.31. lbould a. a.andlrdizad on• nalionil biais. 

a. Prinl:y 111d 1ffici111cy ~ be lllhinced IP/ Ille omiaion of 
windr.- (11) in die •lftt QHIIPII tment. 

7. ~cc1l1nnialll c:apibility (3.2) should we 1hit the ambulance is 

....... itl ,= 1 11 JJ a ,.,., •.,,.;lie__,. itl lwr II. 
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capable of rapid rapclll9. dlat it CM aNict hazardous silUMions 
by maintaining its l)Clli1ion in traffic or mow famr than traffic 
when adwislble blc8la of 1he palient's candilion. The vehicle 
should be capable of --,m parformance at maximum spNd 
~ (3.41 on intarsta1a highways. The criteria of maximum 
ac:ale,atiolt and speed spacified in this report .. desiin«t tD 

- perfoi-a co.ilis..,lt widt ambui- operation in 
traffic patlltfflS on inllmata highways. T'- high parformmict 
c:apabilitift should not be intarpralad 1D condone unat.. opera­
tion at any 1DM. 

8. l)ap;.d,. upon whe1ller die ...,.,,- is built on I.,...... 
cw c:haail or on I 1rUCk c:haail ...... Flldanl Motor Vehicle 
Samy Standards (18) for arnbut.-. should be moa applicable 
1D .... c:haail employed. 

NEEDED RESEARCH 

n- - - importa1t whide c:lmactaristics for which definita 
Slandanfs CMnot be I eco,1 .. Mnded umil funt.r r-.ch ha proridld 
lllitlble obic1iw dalL F_. such characwistics - idll'llifild • 
fol-= 

1. Colar and lntaftlity of Identification Lipu 

The Camn.ime ....... m,wods blue color for flalhil'11 waning 
lights and allllfflating blue and whi1a color for roaiting roof 
-• a.-is. The ,._ for rwcommending blue is 
thl'Nfold; 

• f".Bt,. 1he hlmwl eye deUICtS blue mont quickly 1han odwr 
co!on, espacial1y at twilight or dawn when natural colon -
of die l'ld and ymlaw hues.. 

• Sacand, due 1D mis visibility dnection, it would quidc'iy 
dminguish the~ MI lifHAYing enwrgmc:y vehicle, 

• Third. blue wiU not la confuad with traffic lights rnl! 
~ signs which .. pndominan:Jy red, green or yellow. 

The exai:c shade or mMity of color and OU1PUt intamity should 
be detannined by ..-ch undar test conditions. In mr.,y suies 
palica or sum highway vehicles now ua blue ligha. WhiM 
ncognizing die difficulty of modifying sta1Uta, die Commime is 
of ltl8 opinion lhat c:riuria for distinction of ambulances should 
be nMionllly uniform. and 1llat 1'8S1ric:tion of bl• lights to 
idamif".cation of ambulanms is fnaible and n--,. 

2. Riding Cluality and Stllbifity 

It ii c:lea" that die ambul.- should _. I smoo1h ride for 
patients. widl due co.llide.atioft of road candi6-, but further 
slUdin .. nad9d 1D arriw at a bllis for deciding whedMr or not 
I giwn Vlhide prowides adequate riding quality and stability. 
TI-. .. no medical guideliNS on which to quantify '-Is of 
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- I IX ..a dnlicllt dat RWY be dlllalariolll lO llriaully ill 
.................... -" ............ _al 
-*-' ... ._... ......... ~ .. uad.-but Ille prablem 
ila911111i i111 El br 1M ••IC'lionl al whicle. drhllr. llld ,OldwaV. 

3. Noia and VibnJlion 

Noia and --- - .......... in ambularal. but beyond 
.. ....,._. .. dllireffaclllhauld be minimized, nodllfinill 

-·· - be...._ It ii ...,,_!dad that'-- flCIGUI 
..._ be .-.. • ........ e II rallle llnell rar noill and ........ 

4. Vellicle Bralrinp s-,. 
De ........... .,_. --!dad.., Ille Camuuuitw ...... _. ........... ,..._ ,....._...taliMd 
br Fedlnl - Ylllicll Smty S.*dl (FMVSSI 1CII, 108, 

..a 111. "-· it------·--°' .......... le11cel 
& l 5 - ........_ who - --. al Ille Commia.., lhat 
• ..-lnllinl .,_ ii 1M mmt COlllfflOl'I fe:tar in 111hic:le 
...... - due to die mraaiw bnki .. 1"9q11ir-111 of 

I R 1.111 ......-_ ,__.. 1M Cammitm -.Ids 
........ _' " , ...... '-YdutY lll'lking..,.... 
llllicll ca--,Y .. uniquellnlcfnt ....,.,....._ of 111111uS1nc& 
lllislnllinl .,_ lhauld aim be 111raftllclad.., __ encaunt-
..a in ... aparadau .. 
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PARTII 

PREFACE 

Specific dalign amria daHlaped by Ille Commia.. are given in a 
~ dllr:ripcio.l fonMt 1hat has lhirty-dne cl-. Ally claa may 
a- ,di I and IIIIHubd - all c:adlld in dacimal noDtion. 

An ............ index is prowided ID fac:ilit.ata the loc:ation Qf 
pa1icullr wehide elelMn1s or dlaiac111riRia. 
~ die Can.c::itlN ncapms 1hat adoption and enforcement 

af ............ amria - nae wilhin in scope, die Commia.. 
- m'1111II• has ellictad ID ffllPhaia die comric:rion of iD l1ICOfflffllllt 
dl1ims 1hrougll lhe - af-11 forms such • ·s11a1r and ·must. ff 

3.2. 
8.4.1. 
8.4.2. 

2D.1.5. 
21>.2.5. 
I. 
5.4.1. 
5.4.3. 
2. 

33. 

8.3. 
9.1. 
3.1. 
8.5. 

24. 
3D. 
u. 

19. 
9. 

2D.1.I. 
3J.2.8. 
20.2.2. 

2D.1.2. 

SYSTEM DESCRIPTION INDEX 

A 

AccaD. Driwer Campa bi...U 
Aa:as ID Patient Campa bMnt 
Air Co11di1io11i11g, Driwer Compartment 
Air Co11cfi1icJl:ii11. Palient Companment 
Ambufanm Body 
Anp af Approach 
Allt'9 af [)epartuq 
.Applicable C>ocun.llS 
Anificial Ventilation Supplies 

B 

Bamry 
Body Slruclure 
Bnicing Sysmm, Vehicle, Service-Eme.gency-Parlting 
Bulchnd BetwNn Driwer and Palient Compartment 

C 

Cardiac Comprwion, Extllfflat 
Clildbinll.~ 
Circuit Brnbrs 
Ccllmmmica1ions 
Conslruc1ian 
Comral, Air Cainlhiol:ii .. Ori..- Campa b,.ent 
Control, Air Cailditiol:illl. Palient Compartment 
Control, EilVinlldWllal Equipment. Palient 

Compartment 
Conni, Heating. Driwer Compartment 
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:11.1.4. 
2D.2.4. 
4.1.1.1. 

Control. Ventilatian, Drhw Compai tme11t 
Control, Ventilatian. Patient Compartment 
CoolingSys&an 

0 

1.1. DalWlian of Ambulanm 
4.1.4. Dillawnlilll 
9.1.1. Dams 
1.1.2. Door l.a1l:he and Hingll 
4.1.3. Driw Line 
1.4. Drhw eo.,.- r,,..,t 

1.7. 
1.7.2. 
1.7.1. .. 
7.3. 
3.4. 
4.1.1. 

20. 
20.1. 
3l2 
27. 
4.1.1.3. 
1.1.7. 

21.1. 
n.1. 
21.1. 
21.1. 
9.1.4. 
1.1.5. 
3.1. 
1.7. 
3.5.1. 
3.5. 

1.1. 
1.2. 
3.3. 
5.4. 

E 

Ellclrical Outlets 
Ellclrical Ou11e1s. Ex1arior 
Ellclrical Outle1s, ln1arior 
Ellclrical Sysam 
........ and Markings 
IERiillioll Control 
Enaine 
EawilOIWit EquipMnt 
EIIWilCN-t ~ Driver Comp.-tment 
E,1wilCNw,t Equipnwnt, Patient Compartment 
Equipment, Special, for ua by Physicians 
Exhmst $ydllffl 
Extariar Sur'-

F 

Firw~ 
Flaw 
Fl ..... t 
Flaad LiFts 
Ras 
Floore-int 
Fonfint 
FourWIINIDriw 
Full ..... 
Full $ydllffl 

G 
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211.1.1. 
20.2.1. 
8.3. 
5.3. 

7. 
&Jl.1. 
8.10. 

25. 
31. 
20.3 
19.2. 
9.1.8. 

29. 

8.1. 
5.1. 
6.4. 
8.4.1. 
8.4.2. 
8.5. 

17.1. 
17.2. 
28.1. 

H 

Heati119. Driver Compartment 
Heating. Patient Compartment 
Height. Inside. of Patient Compartment 
Height. Overall 

ldllntific:ation. External 
Ignition Switch 
Illumination Devices, Exterior 
Immobilization of Fractures 
Incubator. Portable 
Insulation 
ln111n:Gm 
lntllrior Surfaces 
lntraftnous Agent Supplies 

L 

length. Inside. of Patient Compartment 
length. Ovenlll 
Lighting. lnblrior 
Lighti119. lntericr. Driwr Compartment 
Lighti119. lntarior. Patient Compartment 
Lights, Exterior 
Utter Fastwners 
Utter Restraint 
Utbln 

M 

. 3.7. Mein1al1a11c::1t 

28. Medical Equipment_ Emergency 
14. Minon 

0 

1.2. Objective 
22.1. Oxygan 

p 

17. Patient Companm,nt 
17.3. Patient Restraint 
3. PlrfOf'IIIIIICI Charactlristics 
5. Physical Charactlristics 

32. Paim!Nn1 Tru11111nt Supplies 
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4.1. 
21.3. 
4. 

19.3. 

19.1. 
19.1.1. 
19.1.2. 
5.4.2. 

21.2. 

21. 
22. 

21.1. 
10.S. 
18. 
t. 

10. 
10.1. 
10.4. 
t0.2. 
10.3. 
19.3. 
13. 
3.4. 
4.1.1.2. 
4.3. 
9.1.3. 

22.2. 
16. 
6.9. 
4.2. 
6.6. 

Z3. 

4.4. 
19.4. 
5.6. 

12. 
4.1.2. 
5.5. 

PowarTrain 
PowarV'Jinch 
Primary Function Areas (Performance Requirements) 
Public Address System 

R 

Radio. Two-Way 
Radio, Two-Way, Mobile 
Radio, Two-Way, Portable 
Ramp Bnakower Angle 
R~ From Entrapment or Confinement, 

Equipment for 
Rescue Equipment 
Resuscitation Equipment 

s 

Safeguarding Penonnel, Equipment for 
Safety Belts and Anchorage Requirements 
Safety Requirements 
Scope 
Se.,ts 
Seat, Driver 
Seats, Safety Requimnents 
Seat, Technici111 
Seats. Technician's in Patient Compartment 
Siren 
Spare Tire 
Speed 
Starting System 
Steering System 
SlePS 
Suction 
Sun V°ISOrl 
Suppression, Ignition and Radio 
Suspension System (Springs and Shodc Absorbenl 
Switches and Controls 
Supplies, Basic 

T 

-Tachograph 
Telemetry Equipment 
Tires and Rims 
Tool Kit. Vehicle Maintenance 
Transmission 
Turning Diameter 
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1.2.. 
20.1.3. 
20.2.3 •. 

7.1. 
8.2. 
5.2.. 

11. 
15. 
9.1.8. 

15.2.. 
15.1. 
28. 

V 

Vehicle Color 
Ventilation, Driver Compartment 
Ventilation, Patr.. ,, Compartment 

w 
Waning Lights 
\V'IChh,lnside,ofPatientCornpennient 
Width, <>-all 
Windows, Glass 
Windlhield 
Windlhield Assembly 
Windshield Defl'Cllting and Defogging 
Windshield Wipers and Washers 
Wound Dressing Supplies 

F-17 



SYsrEM DESCRIPTION OF AMBULANCE 
DESIGN AND PERFORMANCE 
CRITERIA 

1. SCOPE 

This systwm description establishes the design and performanca 
criteria for ambularn:e vehicltll. All. components that maka up 
tilis sysam shall conform with tha requirements stated herein. 

1.1. Definition of Ambulance 

The ambulance is defined u I vehicle for emergency cara 
which provide a driver c:ompartment and a patient com• 
pamnant to accommodate two emergency medical tech· 
nicians and two litter patients so positioned that at least 
one patient can be given intensi'II life-support during . 
transit; which carries tlqUiJlll1Mlt and supplies tor optimal 
-rgancy care at the scene as -11 as during transport, for 
two-wav radio communication, for safeguarding personnel 
and patients under hazardous conditions, and for light 
rescue procedures; and which is design«/ and comtrvcted 
to afford maximum safety and comfort, and to avoid 
aggravation of the patient's condition, exposure to compli· 
cations, and threat to survival. 

1.2 ~ 

The objective is to detail the design and performance 
critllria essential to all ambulances except the military field 
ambulance. 

2. APPLICABLE DOCUMENTS 

The following documents form part of this description as 
specified herein. References to the formulation of the ambu· 
lance design criteria are listed in Appendix A. 

2.1. Damon, A., Stoudt, H. W. and McFarland, R.A. The Human 
Body in Equipment Design. Cambridge, Mass., Harvard 
University Press. 1966. 

2.2. Morgan, C. T., Cook, J. S., Chapanis, A. and Lund, M. W. 
Human Engineering Guide to Equipment Design. New 
York, McGr--Hill Book Company. 1963. 

2.3. National Academy of Scienc:as-National Research Council, 
Division of Medical Sciences, Committee on Emergency 
Medical Services. Ma<fical Requirements for Ambulance 
Design and Equipment. Wahington, O.C., September 
1968. 2'pp. 
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2.4. Society of Automotive Engineers. SAE Recommended 
Prac:tices, J Series. (Applicable items!. 

2.5. U.S. Anny Human Engineering Laboratories, Aberdeen 
Proving Ground. Human Factors Engineering Design 
Standard for Wheeled Vehicles. U.S. Army HRL Std. 
S-6-68. Abardeen, Maryland, September 1966. 

2.6. U.S. Anny Matariel Command Heedquarters. Configuration 
Mac...-1.ent, Army Programs, June 1965. 

2.7. U.S. Department of Health, Education and Welfare. Weight, 
He91t. and Selected Body Dimensions of Adults. 
Nationel Centar for Health Statistics Series 11, No. 8. 

2.8. U.S. National Highway Traff'.c Safety Administration 
Federal Motor Vehicle Safety Standards IFMVSSI. 

3. PERFORMANCE CHARACTERISTICS 

All requirements listed in the sut,.paragraphs ant minimum 
requirements i..d on the manufactuiWS' rated grOII vehicle 
W9ight (GVW) or manufacturers' loaded vehicle -ight. 
Perfol11111.ce critaria shall be achieved while operating under 
full air conditianing ~ requirement. 

3.1. Vehicle Braking System - Service, Emergency, and Parking 

The vehicle a delivered to the user shall be capable of the 
.-.nger car performance values required by (Federal 
Motor Vehicle Safety Standard) FMVSS 105; it shall also 
comply with the requirements of FMVSS 106 and 116. 

3.2. Acceleration 

The vehicle fuUy equipped and with full patient and 
technician load shall be capable of maintaining its position 
in traffic. It shall have a minimum average acceleration rate 
of 2 MPH per second for at leat 30 seconds, to a maximum 
of 70 MPH. Test to be in accordar.ce with Consumer 
Information Regulation 375.106 Acceleration and Pasing 
Ability (Federal Register Vol. 34, No. 99, Pages 8115, 8116 
dated May 23, 19691. 

3.3. Gradeability 

The fully loaded vehicla shall be able to stop and restart 
three (3J conwc:utive times during a six 161 minuta period 
on a dry smooth concreta slope having a minimum grade of 
~ without stalling or overheating. Test conditions to be 
in acconfal.ce with Consumer Information Regulation 
375.106 Section .. d vi .. (conditions and procedures, vehicle, 
road and ambient conditions!. Federal Registw Vol. 34, 
No. 99, Page 8115 dated May 23, 1969. 
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3.4 Speed 

The fully loaded vehicle shall be capable of a sustained 
speed of at lest 70 MPH over cir£ level.hard-surfaced roads. 
Test to be in accordance with Consumer Information 
R9gll!ation 375.106 Acceleration and Pusing Ability 
(Fedaral Register Vol. 34, No. 99, Pages 8115, 8118 dated 
May 23. 1969). 

3.5. Fuel System 

3.5.1. 

The full system should comply with FMYSS 301 regardless 
of type of nhicle. 

Fuel Ranp 
The nhicle fuUy equipped and fully loaded shall be 
capable of being operated for at lem: 150 miles at safe 
operating speeds. under encountllnld climatk ,,onditions. 

3.6.. Emission Control 

3.7. 

Air pol(ution produced by the vehicle must ,~ below the 
level set by the Clean Air Act. It must comply with 
Depa. bil&llt of Health, Education and Welfare Stllndards as 
established for die calendar var in which die motor vehicle 
is c:ompleled. 

Maintanance ac:livity must comply with the manufacturers' 
..-nrnended practic:e. A complete shop manual must be 
provided with each vehicle. 

Access to die engine shall be such as to permit maintenance 
with the minimum of inlBrfe,ence from structure or related 
parts. 

3.8. ~ 

The vehicle shall be capable of shallow water fording up to 
12 inche of water while keeping the patient compartment 
dry. The ignition system shall be of such design as to permit 
fording without dangar of stalling. 

4. PRIMARY FUNCTION AREAS (Performance Requiremenu) 

4.1. "-Train 

Units of die power train shall be compatible and matched 
to mnt the performance criteria listed. 

4.1.1. ~ 

The hoisepow and torque rating of the engine -
dllleimiMd by the performance (3.2, 3.3, 3.4). 
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4.1.1.1. 

4.1.1.2. 

4.1.1.3. 

Cooling System 

The cooling syst9m shall be of sufficient capacity to 
permit idling of the engine (including high idle at full 
air conditioning loadl under an ambient of 96 dtlgl'9ft 
Fahrenheit. for a period of 1 hour, wichout over· 
heating. 

Starting System 

The starting system shall be such as to -.int 

restarting wilhin the nonnat ranga of tempefatunt in 
its oparational geographic ...... The , __ shall be 
int9rlockld to be inoperative except ,s.11\VI the Inns­
mission control is in "perk" and/or "neutral" posi­
tion. Refer to FMVSS 102 in repn:I to narur 
intlll'lock • 

. Ex"-t System 

The exh.-t system shall be designed to pennit the 
engine to be idled on a standing vehicle wilh minimal 
exh~ fumes and contaminants entering the body 
interior. 

4.1.2. Transmission 

The transmission shall be matched in horsepower and 
torque capacity to the m,gine. The "gear splits" shall 
assuni the performance criteria wilhout owrloaiting the 
m,gine. Position of the ·selector" for lhe transmission 
shall comply wilh FMVSS 101 and 102. 

4.1.3. Drive Une 

The drive line shall be balanced and supported to 
perform di1"0U91out the design speed range wilhout 
whipping or vibrating. 

4.1.4. Differential 

The differential shall be capable of transmitting the load 
imposed upon it by the preceding components of the 
~ tnin. It shall have a gear ratio to assure obtaining 
the speed and performence criteria while staying within 
the engine's designed RPM ranga. A locking (limited slipl 
differential should be available n an option. 

4.2. Suspension System (Springs and Shock Ablorbenl 

Shall be of sufficient capacity ::; support the full vehicle 
load and give stability while giving optimal comfort to the 
patients. 

4.3. Stl8rinf Syst9m 
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1he -... sy.-.. lhall be 1119 manufa:tunr's ncx,m. 
............ and .... achiwt .. turning di.-• 
9PICifild in 5.5. ,_. .... lhould be anilable • Ill 
apdan. . 

4.4. Tac:llu9.ph (aplianalJ 

A 24llour rr.,llding-type tadloflnipll shall be prowidld. 

5. PHVSICAL CHARACTERISTICS 

5.1. ~ 

alill .. nnilnllln ...... of 1119 padant carnpll'll'nalt is 
111 incha. 1119 llmicationl of aVW'III llngch of the Wlhic:le 
....... ifflpmld by die .. in llllllic:h it is to be ulld; 
hcMaww, for - of ffllllllMrinl it should not •XCNd 22 
fwt CMr bumpas. 

5.2. ~ 

The owrlll wid1h of the Wlhic:le 111111 not IXCNd 96 inches. 

5.3. !!!!E!. 
1he owrlll haiFt of the Wlhicle with equipment but minus 
palilnCI and lld•licill• shall not IXCNd 115 inch11. 
including roof.nmun1all equipment. 

5.4. GrlUld CINrllas 

The lowac pan of die Wlhic:le llllllan loaded to rated load 
Clllllltion shall be I minimum of 8 inc:hls. 

A 1..- c:laranca may be ftllClllllrY in ... wh­
aff~ 1nWl ls anticipetad. 

5.4.1. Angle of Approa;h 

The Wlhicll shall haw an angle of approach of not less 
dal 1S- "'*' loaded to ralld load condition. AntJ.e of 
Appn,ch Is dlfiMd in Society of Automotive EnginNn 
Standard SAE J 689, Approach, Oepartura, and Ramp 
ar--~ 
Ranp ...,_. An@ 

1he Wlhicll shall haw I ramp break- angle of not less 
INn 10- when loedld to mad load condition. Ramp 
bmlccMr angle is defiNd in SAE Standard J 689. 

5.4.1 Arp of Deplrture 
The Wlhicll lhall haw an angle of departur9 of not less 
... uf .... loaded to ratad load condition. ArwJ,e of 
Deper1ln is dlfiMd in SAE SClndlrd J 689. 
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5.5. Tumint Diameter 

Riglnhand and lefthand turning diaMters of the vehicle 
shall not exc:nd 2.9• per foot of whicle length. Turning 
~ is defined and evaluatad in SAE Standard J 669 
"Turning Ability And Off Tracking." The turning d!Mww 
is to be masured at the body corners. 

5.8. Tires and Rimi 

rins - to be of ~t design and of optimal 
riding quaity. rtrn must be lind for fully equipped and 
loadad ambu1anca in ICCOldala with FMVSS 109 and 110. 

5.7. a:- WhNI Driw 

When gaographic:al location clictms h91 mobility (off ot 
~ roadway opamions) an 111-whwl drive configura­
tion should be coillidfflld. If equipped on an ®tional basis. 
the whicle must provide the capability of permitting the 
driwr to ~ the 111-whNi drive from his 
..- position. 

8. ELECTRICAL SYSTEM 

The electrical sysam shall be to accepted automotive stan­
dards in dngn. wuricmamhip, and rNterials. Wiring is tc be 

madl up into ham-. -- possible. These - to be 
-1a111v aa:eaible for checking and maint11nanat. In anv 
- wlNn wiring would be expcad to the elements, it must 
be paot9C1N by~ hamen or loom. This loom is to 
be installed so • to elimlnam the possible entrance of -­
whidl could ca&m damage 1hrouWI frNze.buming. Wiring. in 
loom ,,.. olhet wi•. wiff not be accepted if in the - of 
.............. abruion. 

Wiring is to be protect9d by a rubber grommet or plastic bezel 
at ...., pi.. .._. it rnav pas through. or '"*' the edgl of 
any ffl9cal panel, unlea the hole or the edgn of the metal are 
hammed or flangad. 

Wiring co1111ecto11 and tlml'linals shall be the manufacturer's 
-m-llded standard. Horizontal wiring shall be supported 
by inlulaad clips loca1lld and spKad to minimize "sag." 
Complat wiring diagrams for standard and for optional 
aquipment thaU be supplied with ach Vlhic:le. This should 
indicata 1INt identification cada of 1INt wiring. Maximum size 
of 1he diagram shall be 8-1/2" x 11". 

8.1. Gwratina SY!!!!!! Capacity 

The basic ....,ating SVllllm shall be of • c:aoacity capable 
of supplying the maximum of the bvift-in de electrical 
requimMntl. 
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8.2. Supplementary Gemnting System Capacity 

A SUl!llle,aaemal ..,_.tint system capable of three kilo­
-ns at 120 volts. 1iO cycle ac, shall be provided. The 
voltage and cycles should -in constant at all rpm's. 
This may be a combined unit with generating system in 6.1. 
(lhfw to 19.4, 21.1, and 21.2 fooln01II 121 for l)a'tial 
listing of equipment requiring 120 volts.I 

6.3. ~ 

6.4. 

6.4.1. 

6.4.2. 

6.5. 

'The batlllry shalt hawe a minimum 70 ampere hour rating. It 
must be located in a Yffltila\Wd - waled off from the . 
whide interior. It must be completaly accessible for 
checking Sid/or nntlOYal. 

lntariar Lighting 

Oriwr Con,p., tliNlit 

Lighting shalt be designed and locatlld so that no giant is 
reffectlld from surrounding arm to the driver's ayes or 
his line of Yision, from instaumant pmel, switch panel or 
other - that may nquire illumination while the 
vehicle is in lil01ion. 

Patient Comp- anent 

Illumination must be adequate throughout the compart· 
anent. and provide an intensity of 40 foot candles at the 
level of 1INt pacient for adequate observation of vital 
signs. such • skin color and pupillary mlax. and for 
can in transit. U.ts should be controllable from the 
entranm door, the had of the patient. and the driver's 
COinpilii aaent. Reduced lighting level may be provided 
by rhemtat camrol of the compartment lighting or by a 
second system of low intensity lights. 

Exterior LithU 
Exterior lights other than Mffling lights 17. ti shall comply 
with the appropria1le section of FMVSS 108. 

6.8. Switches and Controls 

All extllrior light switches, and communication and siren 
camrols - to be within normal reach of the driver and so 
mountld that idllrnirtcation and markings - dearly visible 
to 1he driver without .-ive -t of his had or 
eyes from his normal driwing - of Yision forward or to 
die sides. Controls must comply with FMVSS 101. 

Swi1chls for patient compa a,ent lighting; s,acient com­
par1mlnt heating. ventilation, and air conditioning; and 
ex1llrior - lighting wiR be controlled by swia:t.s loc:a\Wd 
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1.6.1. 

8.7. 

8.7.1. 

on the patient compartment switch panefL Switches on the 
patient compa, n,.e.,t f~ panel shall be easily acces­
sible to the technician when seatlld at the patient's head 
and will control: 

Interior l91ts 
Hating Ion or offl thermostatic control for temperature 
Ventilation 
Air-conditioning Ion or offl thermostatic c:omrol far: ..........,,. 

c:arnmunicalion See (19) 

Switches on the patient COHIPM b,.ent rw panel (by rw 
cloasJ will control: 

Interior l91ts 
Ex19rior ... flood l91t 
Communications. See (19t 

All swi1Cha and con1l'Ols in the patient compartment shall 
be plainly marked and clearly visible for the tllehnician's 
identification. 

Ignition Switch 

Must comply with FMVSS 101,102, and 114. 

Elec1rical Outlets 

Interior 

One outlet at nch patient's head area and one outlet at 
nch patient's '- tano am, 120 volt c:urrent. for ua 
of eleclric-powwed l'Mdic:al equipment. 

6.7 .2. Ex19rior 

Tine 131 outlets on nch side near the rear of the 
nhicle for 120 volt use. 11- nust be -atherproof. 
twist lock, grounded type, for use of portable flood 
lights. electric-potN,ed - or other electric-~ 
tools. 

6.8. Circuit Bmlkers 

1.9. 

6.10. 

All circuits nust be protected by Mltomatic circuit breakars 
of proper capacity. 

Suppession. Ignition. and Radio 

The itnition system shall be supp,-d to prewnt inw­
,._ with radio b ••·•Rion and remiYing. 

Illumination 0mc:as. Ex19rior 

Thent shall be a body ...-ted flood l91t(sl owr the rw 
daor, mounted in a location to illuminaul a half.cirde-
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• wide • the vehicle and to a point six (61 feet behind the 
vehicle on its c:en• line. The light(s) shall be a fixed-beam 
dasigll flood light for - illumination and shall have a 
II01lllof300wattsoutput. The switch shall be shielded and 
moun1lld inlide on the switch panel .- the rear door. 
Optional UlldlHlody flood lights connected to the head· 
light IWilch may be installed to illuminata the attlndlnts' ..-.... 

7. EXTERNAL IDENTIFICATION 

7.1. Warning Lights 

72.. 

7.3. 

A ralating roof mounted beacon shall be provided inc:orpor· 
a1ing faur (4) bulbs wi1h almnati .. lens colon, two (21 
whiet and twQ (2) blue. The vehicle shall be equippad with 
four ftalhing roof lights on die uppar body cornars with an 
ahllrna1a coc,• ftalhing pattam, two (2) on the front 
facing frant and two (21 an the rear facing nt•, blue in 
mlar(Sa paga 51, and a minimum of 50 c:andlepoww out· 
putadl. 

The abuwa shall be in accan:I with SAE ntg1.1lations J595b 
and.1845. 

Vehicle Color - Exterior 

The color of the extwrior ~ of th• vehicle shall be 
baically whil9 in combination with Omaha orange (formu­
latld wi1hout black) and black lettering. 

Emblerm and Markings 

A aoa of ntflectoriud Omaha orange on a square 
bedcground of ntflectoriZlld whi19 shall be on each side of 
the body, on the 1'118', and on the roof. The same shall be 
on the front if the vehicle design permits. The word 
•AMBULANCE" shall be under each-. in black l11tt11n 
of not i.. than :r in height. The-,d "AMBULANCE" in 
black Iman shall be in mirTOr image on the front of the 
vehicle far mirTOr identificadon by driven ahead. 

Vehide idencification shall comply with FMVSS 115. 

a. AMSULANCE BODY 

11.1. 

~ body shall be sufficient in size to tramport two 
liaw patien1I and two tecllnicilns with spam M'CUl1d Iha 
patien1I to permit a 19chnicia,, to adminimr llfa supporting 
II Wlliifflt to at least - paliant during tranlit. 

Inside l.1111!!! of Patiant Compartment 

The cumpa a-:t length shall provide a minimum of 25" 
dar ...- at the head and 15" at the foot of a 7S" lit19r. 
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8.2. Inside Width of Patient Compartment 

The compartment shall provide space for the technician to 
perform ex1ltl'llal cardiac compnssion on 01W of die 
patien1s when the tlChnician is in a right-angle, 1cnee11,. 
position 1D the side of 1he patient. with 25" frN or 
unobslructwd spam for I-legs and feet. 

Inside l:'!9?t of Patient Compal m•nt 

Inside l'leiFt of patient compartment shall be a minimum 
cfimalSio.'I of 54", floor 1D ariling. A M9"1t of 60" is 
?iWNiable.. 

Driver's Comi>anment 

Driver's c:ompartrnent shall be of suffte:ient size to accom­
modalll 1he 5 paantile to 95 percentile male driwr wilh 
spaat 1D perform driving and control ac:tiYities. It may also 
provide spam for OIW sat to the right of the driwr. 
Occupant safety flllldard shall comply with FMVSS 201. 

U.1. ~ 

l11ere shmt be a door on each side of the vehicle in the 
driwr's compartment. 

Access to Patient Compartment 

Aa:as to the patient compartment from the driver's 
compartment without lening the vehicle is desirable. If 
there is a door bei-i the two compartments, it shall 
be secured on the driwr's compartment side. 

8.5. ~ Setww1 Driver and Patient Compartments 

A bu';J,~iem or partition shall be provided betwan the 
driver and patient compartments. This shall incorporate a 
shatlliip.oof glass for visual check of conditions in 1he 
patient COffl).vrtment by the driver. There shall be a mem,s 
of voica communication betwan the driver a1d die 
tlChnician. The visual aspects must be capable of being 
shielded 1D prevent l91t in the patient compartment 

producing glare that would intwfitnt with the driver's 
f~ wisiorr. The glazing shall comply with FMVSS 205. 

9. CONSTRUCTION 

Construction shall be of sufficient Slrlngth to withstand 
impact ,_ • may be established by the Federal Motor 
Vehicle Safety Standards. As a minimum 1he patient shall be 
pnwidld the same p.otection • the dri¥er from side impact. 
The strucUn shafl be sufficient in strenglh to SUpport the 
entire vehicle on its roof wilh mi mum "crush ... This will 
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9.1.5. 

-'-~ - CCNl1ed with a -lllrpl'aOf adhesive. 
11Mn shall la no voids or pockets in the floor to side 
-11 - where -tar or moisture can become trapped 
to cause rusting and/or unsanitary conditions. 

Aoor Covering 
Floor c:overing shall a. applied to me top side of the 
floor surfam.. It shall la of a non-skid type and must 
withstand washing wilh soap and -• or disinfectant 
without damage to the surface. All joints in the floor 
covering shall have the minimum void beNMen matching 
edga and shall la cemented wilh a suitable water and 
chemical proof cement to eliminata the possibility of 
joints '-1ing or lifting. 

To facilitata cleaning. a cove-type joint should la 
incorporated at the side -111 wh- side panels and 
floor c:overing !Met. 

9.1.6. Interior Surfaces 

All fasutnen, latches, hinges. au:., shall be of a flush type 
design. When doors are open the hinges, latches,and tloor 
chec:b shall not protrude into the access areL All 
hangen or supports for equipment or olher items must 
la flush with the surrounding surface when not in um. 
TIie interior of the vehicle shall la light in color. The 
finish of the entire patient compartment 'TIUst be 
imparvious to soap and water and disinfectants to permit 
washing and sanitizing. 

9.1.7. Exterior Surfaces 

Exterior surfaces shall be smoolh, •'With appurtenances 
kept to a minimum. Necessary items should be flush-
mounted where possible. · 

9.1.8. Windshield Assembly 

Windshield assembly shall mHt the requirements estab­
lished by FMVSS 205 and 212. 

10. SEATS 

10.1. Sat - Driver 

Driver's mat will have adjustment to accommodate me 5 
pen:entile to 95 pen:entile adult male. 

1D.2. Seat - Technician 

If second mat is provided in the driver's compartment it 
should accommodate the 5 percentile to 95 percentile adult 
male. 
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1Q.3. Seats-Technician's - In Patient Compartment 

10.4. 

Two. fixed padded, 18" wide by 18" high; one fixed to 
bulkhead tehind 1he driver. the other one may be bench 
type locatltd CM curb side of the vehicle. Space under the 
Sllll1S may be desiped u storagl c:ompartmenu. 

Safety Reguiremems - Seats 

All S11111S shall nwet appropriate section of FMVSS 207. 

10.S. ~~ and F•ni:1!!':ap Requirements 

Mmt mmp&y with f-MVSS 208. 209, and 210 where 
applio;:able.. 

11. WINDOWS, GLASS . 
Glazing ---. windows. and glaa shall r.omply with 
FMVSS205. 

The patient's companment shall not h- windows e>ICllpt the · 
glass viewing penel in the partition (8.51 and in the doors. 

12. TOOL KIT - VEHICLE MAINTENANCE 

Space shall be provided to accommodate at least a wheel lug 
wrench and a jack (with capacity to raise one wheel of loaded 
vehicle). 

11 SPARE TIRE 

Space shall be provided to cany a spare wheel and tire. The 
spare shall be in a v.a1her prollleted area Of' compartment 
accmible from ou1Side the vehicle and easily available fOf' 

quick replKmMnt when needed. If in a compartment. the 
closure penel rmat be fitted with a R1itable latch or lock. No 
i- C!I' l9IMVable penels will be acceptable. The spare shall 
~ a quick-Ktion ,estraining devica to eliminate rattles or 
thumping when in place. The jack and wheel lug wrench, listed 
in section 12. above, may be stored in the :;pare tire area or 
compartment. 

14. MIRRORS 

There shall be two exwior, rear-view mirrors, one mounted on 
the left side of die vehicle and one mountlld on the right side. 
Location of mounting must be Rich as to provide maximum 
- vilion from die driver's seated position. 

The field of view and mounting shall meet at least the 
requinmen1S listed in FMVSS 111. 

There shall be an inlarior reaF-¥iew mirrOf' to provide the driver 
widl I view of occurrences in the patient compartment. 
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15. WINDSHIELD 

15.1. 

Material, installation, and application must comply with 
FMVSS 205 and 212. 

Windshield Wipers and Washers 

Windshield wipers and washers must comply with tha 
nigulations established by FMVSS 104. 

15.2. Windshield Defrosting and Defogging 

Tlwra must be a system provided to comply with tha 
requirements established by FMVSS 103. 

16. SUN VISORS 

Tlwra shaµ be visors on the interior windshield header that are 
fully adjustable to minimize sun glare in tha ~river's eyes. 
Them must comply with FMVSS 101, S3.1 Ii), and FMVSS 
201, S3.3 (S3.3.1 and S3.3.2). 

17. PATIENT COMPARTMENT 

Refer to items 1.1, 8.1, 8.2, and 8.3 for compartment capacity 
and size requiremenu. 

17.1. Utter Fas111ners 

Crash-stable fastllners must be provided to secure litters to 
tha floor or side w.dls. Utters must not be suspended by 
wall brackets or from the ceiling. Where a single patient 
may be centered in the ania on the wheeled litter, 
additional attachments should be provided. Floor attach· 
menu shall be flush ·with the surrounding surface when not 
in use. Side wall attachmenu shall present a smooth surface 
when not in use. 

17.2 Utter Restraint 

If the litter is floor supported on iu own support wheels, a 
me- shall be provided to secuni it in position under all 
conditions. These nistraints shall permit quick attachment 
and datachment for quick tninsfer of patient. 

17.3 Patient Restraint 

A restraining device shall be provided to prevent longitu· 
dinal or transverse dislodgement of the patient during 
transit, or to restrain an unruly patient to prevent further 
injury or aggravation of his existing injury. 

18. SAFETY REQUIREMENTS 

A listing of applicable current Federal Motor Vehicle Safety 

F-31 



Standards ffllY a. found in Appendix B. 

Each manufac:l.unr involwd in production of vehicles of 
composite design (e.g., body and chassis by different manu• 
facbnn). shlll comply wi1h the applicable FMVSS concem­
inl bis portion of 1he end product. 

F'inal Cllflific:a1ion and labeling shall i. 1he responsibility of 
1he final manufacturer, as defined in 1he "Motor Vehicle 
Safety Al:t.." 

19. COMMUNICATIONS 

Communications shall include two-way radio, in11Jreom, public 
addnls, and optional telemetry equipment. 

19.1. Two-Way Radio 

19.1.1. !!2!!!!!! 

19.1.2.. 

Two-way radio mobile equipment shall be included 
which will provide a miable syttllffl operating ,... of at 
!eat a 20-mile radius from 1he baa nation antlfflna. An 
RF poww outpUt of 25-60 -us will usually be 
required. The mobile installation shall provide micro­
phones for tnmmittlng at both the driver's position and 
in 1he patient's compartment. Selectable speaker out· 
puts, singly and in combination, shall be provided at the 
drivw's position, in the patient's compartment. and 
tbro1.91 the PA system. 

~ 
T-.y radio portable equipment shall bl included. 
1'be set shall comprise two units which are capable of 
providing miable communication bei-en each other 
and/or die mobile mounted unit over a range of at least 
1250 faet. The units shall be designed to be conveniently 
carried by 1he tlc:hnicians and to have-thfll"proof ,high. 
impact housings. 

19.2. .!.!!!!!!!!!!! 
An inurcommunication ,acilitv shall be provided between 
tM drinr's position and tl'le patient compartment. The 
speaker/microphone unit in 1he patient coml)lrtment shall 
stand by in the "talk" mode. Any nec:essary talk/listen 
swm:lling shall i. done by the driver. The intercom 
amplifier: shlll be independent of the mobile radi.:> equip· 
ffllnt. 

19.3. Sinln--Public Addrea 

Sinn and public D:lrea S¥SUlfflS NII be provided. If a 
combined eltctronic sinln and public addl'IISS system is 
provided, in siren operation, the i,ow.r output shall be 100 
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-UL In voice operation the ~ output shall i. 45 
-ns lhraugh ex11trior mounted speakers, at 1-t one 
facing fofWVd and one facing reuward. 

The public address amplifier shall i. independent of the 
mobile radio unit. 

19.4. Telemetry Equipment 

Spece should be provided for installing optional physi­
ological telemetry equipment. The estimated approximate 
space requirements for this equipment are 1.87 cubic feet, 
weight 50 pounds. 

20. ENVIRONMENTAL EQUIPMENT 

20.1. 

20.1.1. 

20.1.2. 

20.1.3. 

EnvirOM*ltal equipment shall be capable of maintaining 
inside 18mpenlturw to a comfortable level in any extreme of 
ambient temperature within the geographic area of operation. 

The various sys111ms; heating. ventilation, and air conditioning 
shall be separata with one svstam in the driver's compartment 
and one system in the patient's compartment and shall be 
controlled within the compartment affected. The air system 
shall be of high-volume capacity with low-velocity delivery for 
minimum draft circulation. 

Driver's~t 

Driver's compartment shall have heating equipment and air 
conditioning equipment controlled by the driver for his 
personal comfon. 

Heating 

ShaU be capable of heating the compartment to a 
18mpenlture of 75°F. within 15 minutes from a cold start 
and while driving in an ambient temperature of 0°F. It 
must be designed to recirculate inside air, also be capable 
of introducing 20% of outside air with minimum effect 
on inside 18mpenlture. Fresh air intake shall be located 
in the most practical contaminant-free air space on the 
vehicle. 

Heating Control 

Heating shall be manually controlled. Thermostatic 
control for the driver's comparunent may be optional. 
The hater ~ motors must be at lust three (3) 
speed design. Switche and other control components 
must exceed in capacity the amperage and resistance 
requirements of the motors. Switches must be located 
on the switch panel within easy reach of the driver. 

Ventilation 
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20.1.4. 

20.1.5. 

V-1ation far Ille driwlr may be IIChined by .... of 
window Ind WIit openings. 

Ventiladon Con1rOI 

Ventilation cantral ii not rwquind exe11tt controls to 
opan Ind·~ c1ms•1 c:ampanment wi~ and vantl. 

Air Conditiollil11 

Aitt CDllditiollil• 111111 h ... , CIPICitv sufficient to low 
Ille llmperatln in the drlwr'1 c:ompaUMnt to 75•F, 
within Hi ......- Ind maintain 1hlt tanparatu111 while 
Ol*'alil• in an llllbitnt of ll&•F. Thi unit must bl 
......_. ID dllhw 3"' of fmh outsldl air of 95•f. 
llllbilnt whill holding Ille Inside t1111P1r1ture specified. 
All Pl'tl. 9qllipmlnt,, worknwllhip, etc., shall bl in 
b1Pin1 with 1CC11P11C1 lir condition! .. pnct1cn. 

20.1.8.. Air CanditianinR Con1rOls 

The unit lir dall-v conll'OI IIIIY bl manu~ or 
lhmnalta1ic. Thi l'llhnMvPII SVltlffl is not qquil'ld in 
the dm9's mmparUnent unit. SwitdMs or other can­
tnlls must a.· within eay l'IICh of the driver In his 
normal driving polition. Air dlllnry fan motor shall be 
It llat 1111'11 (3J spald dllign. Swill:ha and o1hlr 
contral COfflPClllllltl nu• DClld in capacitv thl 
11111111'1111 and 1'11111raa qquil'llm11u1 of thl motors. 

20.2. Padent's Corrptmlnt 

Patilnt's CGfflPll'1fflllt 111111 h ... h,lti .. equipment,, ventl• 
lation pnwiliclt-. Ind llr conditioni.. equipment. This 
equipmlnt shall be thlrmostltically controlled for constant 
......,.... lewl within plus or minus two 121 dlgl'IIIIL Thi 
lhanwtadc control Is to bl ICClllibl• to and controll1bl1 
br Ille lach,lic:iln 111 1het lafflPll'ltul'II alterations CIR be 
.... to fflNt varying conditions. 

20.2.1. !!!!!!I. (combinld wi111 vantllation 20.2.3, and air 
co11ditialling 20.2.SJ. 

Shall be CIPlbll of hating thl COllll*tmtnt to 1 
llfflPlillUl'II of 7&"F. within 15 minutes from I cold 
start Ind while clrmng in • llllbient umperatu111 of 
o•F. It must be delitrNld to recin:ullte inside air at 1111 
dlllwry ....... of one m chlt9 par minullt. Ilsa be 
CIPlbll of introducing 501' of oullidl air with minimum 
lffKt on Inside •1,p111turw. Fl'llh air intake shall be 
~ in the iliDlt cantlminant•frtl air space on thl 
Wlhicle. The hating lir-cin:ulation syllltffl must be 
Clllllbiillld with the air conditioning air- circulation 
sys11m. Only in this W11Y CIR 111• .. l'llhut tYPII .. system 
be lChilwlld. 
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20.2.3. 

20.2.4. 

20.2.5. 

20.2.5 

E11vir01N1•,lal Control 

Hating shall be lhermostatically controlled. The 
themloleat shall control both heating and air condition­
ing and shall be so designed u to gift an ewn delivery of 
tanperWd air of a 18mpar111Unt .,_s,,.ny to maintain the 
dlllind intarior comfort level. This 111mpered (heatad 
and air coilditiOlied air mix1Untl delivery i1 the "reheat 
typaff symm and eliminat9I the cycling delivery of 
heatad (or ambiand air. then chilled air. to maintain a 
predet9nnined 1amperatunt. 

The mn1ira11manlal con1rol shall be -=-ibla to and 
comrallabla by the IIIChnician so ~~ changa can be 
made by him to IIINt varying conditions. 

Vlll'l1ilatwn 

The patient"s c:ompanmant shall be ventilated by the air 
delivery syff.',, . of 1htl ~I equipment. 

VarnilatiGt Control 

Refer to EnvironrMntlll Control 20.2.2. 

It shall aha be poaible to •Plll'ltwly con1rol ventilation 
to provide a c:amplate c:hanp of air within th• patient 
coi1.pw11r1ant with ouaida air every two (21 minutes. 

Air Concfitionin, (c:ornbinad with heating 20.2.1. and 
vantilacion 20.2.3.) 

The patient"s comparll"Mnt shall be equipped with a unit 
capable of low9ring 1htl imidll temparatura to 75°F. 
within 15 minutes and maintain that tamperatunt while 
Cll*'8ting in an amlMnt of 95°F. The unit is to be of the 
-l'lhNt typa- to eliminate chill cyding in maintaining 
the paedalBl"mined imida tampal'ltUnt. The unit must be 
of a capacity suff"iciant to permit introducing 50'JI, 
outside air with minimum effect on inside temperatunt. 
FT91h air intlllut shall be located in the ·most conuim­
inant.frw air space on the vehicle. Air circulation in the 
patient c:omparanent must be combined into one 
delivery system: heating. cooling. and ventilation. 

The air conditioning unit shall inc:arpoma a filter on the 
intlllut side of Ille awepo1ator unit; the filter shall be 
rNdily removable for deaning. AH pans. aquipmant. 
-icm.nship. a1C. shall be in keeping with accaptad air 
C011ditiOlli111 practic:a. 

Air Condilioning Conlrol 

Refer to Etwn011111111lal Control 20.2.2. 
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20.3. Insulation 

'The entil'e body; sides, ends, roof, floor, and patient 
compariJMnt doon shall be insulated to minimize conduc· 
tion of hat, cold, or external noi• entering tha vehicle 
intllrior. 'The insulation shall be vermin· and mildew-proof, 
finlproof, non-hygroscopic, non-settling type. Plywood 
floor when undercoated will be considered sufficient 
insulation for the floor am. 

21. RESCUE EQUIPMENT 

21.1. Eguipmmt for Safeguarding Personnel 

21.2. 

Estima111d 8.0 cubic feet, 165 pound and 600-watt, 120-volt 
~ requirement. 

'Wuth9rproof compartment space accessible from outside 
the patient compartment shall be provided for aquipmant 
for safwguarding of patients and tachnicians, controlling 
traffic and bystandan, and isolating and illuminating work 
anas. Them itams are: 

12 flares, 30-minuta illuminating. self-igniting type, o( 
yellow color light, 

two flashlights, stand-up type, 6V, standard lantern 
battery powered, 

one fini extinguisher, type BC (dry power prefll'ed). 5# 
size, 

two self-contained air maskslll (not oxygen ganarating 
type), quick entry type (30 minutes). 

two portable floor lights, aach 300W, 120V with stand; 
twist lock type, male connec:tor with 100 ft. cords, 

two units, (one pair) portable radio (nif. 19.1.2), 

two pairs gauntlets, foam insulated, vinyl coatad, fluor· 
escentoranga. 

Eguipmmt for Rele- from Entrapment or Confinement 

Estimated minimal space niquirement 10.0 cu. ft. Esti­
matad minimal 255 pounds (does not include optional 
~-1.121 

Weadterpr00f compartment space shall be provided outside 
the s,atient compa, b,•nt for equipment for rale• from 
entrapment or confinement. Them itams are: 

ltl As ••11••• IIY loOII ,._. or tNtlr ...n.llility from or,,.,,,,_ 
~ ,oo ,,,,.,,._ u, Olbic ,.., 
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· -wrwndl 1T, adlultable, open411d, 

one ICl9W driwr, 1T, regular blade, 

one - driNr 1 r, Phimps type, 

- hackaw wilh 12 wirw (carbide! blades, 
one plian 10", Hwicl wit)," 

one "-r, 5#, 15" handle; one firw axe. butt. 24" 
hendle; one wrwc:kint ber 24"; .,,...., or• one 
co111bi11etion taol, 

one crowber, 51 ", pinch point, 

one bait cutlW, 39". jaw opening of 1-1/4", 

- portable poMI' jack and spreader tool, hind-
....,__, minimum <kon capacity, 

one --i. 49", pointad blade, 

one double-action tin 111ip, hand, minimum 8", 

two ropes. menila, 50' x 3/4" Dia. 

21.3 p_. Winch - Optionel 

A mountad ~ winch, minimum 2-ton capacity, is 
,_n,•nded for vehic:lfl senring -• when! this item is 
not radily availeble. In addition to the cable, one 15' chain 
wilh one grab-hook and one running hook, to match the 
ratlld perfonnenm of the winch is recommended. 

22. RESUSCITATION EQUIPMENT 

22.1 Oxypn Installed• 

An OXytll'I supply of at Inst 3,000 liters must be provided 
and be acassible for l'8placament. preferably from outside 
the petient compartment working space, -ight 127.5 lbs., 
2 cubic fNt of space, length 48". The mounting and 
,esbaining ... _ for the tank(sl must be crashworthy 
undar all conditions. 

The OXV9"' cylinder yoke must be accessible from inside 
the vehicle, preferably from the technician's seat at the 
wrtax of the petient, and also from the site where the 
cylinder change is accomplished. Piped oxygen from the 
cylinder to the wall outlets is desirable. One wall 02 outl•t 
minimum,bur2-~. 
At least one ~ well outlet should be equipped with a 
plug-in flowmfter. humidifier, and delivery tube. If therw ii 
a ~ OXV9"' outlet. it will be used for plug-in devices 
not l'lqUiring humidification. 
At the cylinder, lherw should be a reducing valve (from 
2,000 lbs. per sq. inch cylinder pressure to 50 lbs. per sq. 
inch line preaunt) wilh pressurw gauge. The pressure 1111191 

~., .. ,,_,,,..,,._,.,,,,,,..,~ 
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22.1.1. 

22.1.2. 

22.2. 

22.2.1. 

should preferably be visible to the attendant sitting at the 
"'11tx. There should be .-by ,storage space for a Wffflc:h 
to be used during cylinder change. 

Oxygen Portable• 

A portable unit of 300 liter capecity locatlld ne.- a door 
for rady ma outside the Vllhic:le should be equipped 
with a yoke, s--111 gauge, flowmeter (not gravity 
dependant), delivery tube and oxygan mask. The unit 
should be capable of delivering an oxyg9n flow of at 
leat 10 liters/min. An extra 300-liter-c:apacity cylinder 
should be aveilable. 

Oxygan masks (with or without bagsl should be semi· 
open, valvel- transparent, disposable (or euy to dean 
and decontaminat8I, and in sizes for adults. c:hildntn, 
and infants. 

Suction - Pipad 

Installed suction should be powerful enough to provide an 
airflow of over 30 lite,$ per minute at the end of the 
delivery tube and I vacuum of over 300 mm Hg to be 
ruc:hed within 4 sec.,,,ds when the tube is damped. The 
suction force should be controllable for use on children and 
intubated patients. The suction source must be reliable, 
e.g., frnm the automobile engine manifold, with a vacuum 
reservoir chamber in the line between vacuum source and 
wall outlet. The wall suction outlet should be of the plug-in 
type and locatlld nar the oxyg9n outlets, but far enO\ql 
from thosa to permit 11sy handling of suction bottle and 
humidif"ier bottles. Into the well suction outlet is plugged a 
ntducing yoke and suction trap bottle of at least one liter 
capacity. A spare suction bottle is desirable and should be 
stand nan,y. Both suction bottles, the one plugged into 
the -n and the spse one should be non-breakable. A 
suction tubing will lead from the suction bottle to the head 
of the patient on the wheeled stnt1Cher as well as to the 
had of the patient on the bench (canvas stretcher). 

There should be space near the patient's vertex for 
equipment to be used by the attendant sitting at the seat 
nar the patient's vertax (e.g., shelf at stretcher height) for 
open storage of the following emergency items: ba9-v1lve­
mesk unit with open-ended 1'8Nf'VOir tube and Ci delivery 
tube, Ci bag 111111k inhalation unit, rigid pharyngeal suction 
tip, suction rinsing waw bottle, pha-yngNI tubes (air· 
waysl, tongUe blades, towels, pediatric mask for bag-vafve. 
mak unit. spse sterile suction tips and catheten, Y 
camiector for trachnl suctioning. 

Suction - Portable 
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The ....,...... unit should pnwide - and flow 
lldequata for plwynaNI suction. Tiw unit may be 
betwy or foot pow!INd. It should be fitted with I lartl 
ban, non-kinking u:tion tubing and I rigid pharynglll 
suction tip. 

23. BASIC SUPPLIES 

S..- for - pillow. twO pillow -. twO sp119 sha1s, fow 
taMls, six dispcml ..... bigs. twO bo- dispaAble ~. 
OM Slainles bid pm, - thennonww, dilpcmble drinking 
allll. twO ....... four bllnklts. - lllll'oid blood..-

--·- and cuff, - stetholcapL 

24. EXTERNAL CARDIAC COMPRESSION 

S..- for the short baclcbolrd (Ref. 25) stond wi1h I rolled 
slw.t for i..nion undlr the patilnt's shoulders, I had 
stilbilizar dnica and two 11rlPI (Ref. 25)• for ready 1111 in 
performing cardiopulmonary resuscitation. 8 pounds, 0.7 
cubic feet. 

25. IMMOBILIZATION OF FRACTURES 

S..- for - hingad, half-ring.lo-, extremity traction splint, 
ring sin of 9"' and owr-all length of 43", padded ankle-hill:h 
or skin traction dnica; padded bcsd splints for upper and 
ICMW extremities 1D include twO 3" X 54", two 3" X 36", and 
two 3" x 15n; 24 tri1191'- bendagn; inflatable splints, two 
each, am and leg size; and ona short (Ref. 24) and one long 
baclcbolrd wi1h 1hne stnpS. • 20 pounds, 3.0 cubic feet. 

28. WOUND DRESSING SUPPLIES 

S..- should be provided for 24 sterile gauz.; pads, 4n X 4n; 
24 uniNnll dnsings, 8"" x 30"', packed flat (8"' x 8''); one 
roN aluminum foil 18" x 25'; 12 so~-roller self-adMring 
blndlgls, 6" x 5 yds; twO rolls adhesive tape, plain, 3"; one 
plastic beg of 1.-ge safety pins; and two sterile burn sheets. 3 
pounds 0.3 cubic feet. 

27. SPECIAL EQUIPMENT FOR USE BY PHYSICIAN OR 
OTHERS TRAINED IN ITS USE 

In a,ticipe1ion of incraling participation by physici- It the 
- of .,,...ICies, and ldYll'ICed training of .,. .... number 
of 1Khnic:iw In the 1111 of splCill equipment, design of the 
patient COIIIPll'1mfflt must provide for adequate space for the 
following equipment: 98 pounds 8.0 cubic feet. 

:;.;;;;-;. r. r-o- o1 _,,.,, -- .,,,, 111/tHllnHltlh budt1& .,..,., _ _,,,.,., wldt FMVSS-211& 
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one 1raChal inlUbecion kit. 

- pleural daw,,ipiession set, 

- drug-iniaction kit. 

- tradMmtunrt or cricothyrotDme set, 

- por1able c:ardiolcapa with extllmlll defibrillator, 

- - cutdown kit. 
- mechanical eX18mel cardiac c:omprasion unit. 

- minor flffgic:al kit. 
Sl8rile uriMry cathetllrs. 

28. EMERGENCY MEDICAL EQUIPMENT 

!:!!!!!! 
Each ambulanm shell be provided with one wheeled litter, 
one folding or adjustable littar, and a litter designed to 
carry a patient - stairways or other narrow ante. $pace 
rwquirements in the patient companment for the wheeled 
littw and folding or adjustable litter ant bated on sizes of 
the lit111B and access spaces necasary to patient c:ant in 
tranlit.. a-all dimensions ant thus, width, two litters each 
23"' wide with space-~ adequate for performing 
Qldiopulmonary resuscitation in the kneeling position; ;,nd 
length, 7fl' littllrs with 25'" access space at the head and 
15" acc:as space at the foot. Additional space must be 
provided for storap of the litur used for narrow access 
-. unless it is so designed • to amt both as the folding 
or adjustable littw and • the littar for stairways or other 
nanvwarns. 

29. INTRAVENOUS AGENT SUPPLIES 

s.,_ for four one-liair units, sterile, intravenous agents, 
jkefeaably in plastic bags, such as isotonic saline solution, 5% 
dextrose in lactatlld Ringer's solution, 5'1, albumin, or dextran: 
and sairile. dispcmble intravmous administration sets and 
iniKtion kits. 10 pounds, 0.8 cubic feet. 

30. EMERGENCY CHILD81RTH 

Spaca for a kit containing sterile gloves, scissors. umbilical 
clamps or umbilical tape, stllrile dressings and towelL 

31. PORTABLE INCUBATOR 

While a por1able incubator is to be dispatched as required, 
space need not be allocated since this item would be secured 
10 a littar .-, ntlUICitation equipment. 
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32. POISONING TREATMENT SUPPLIES 

Spece for Syrup of Ipecac. four ounces, one liter drinking 
water, and ac:tintlld c:lmrcoal, one packet. Snakebite kits 
shoukl be carried in the ambulance in arus where this need 
exists. 

33. ARTIFICIAL VENTILATION SUPPLIES 

Spece for two bag-mask, hanckperatlld type units with masks 
in infant. child, and adult sizes; mouth airways, one each in 
child and adult sizes; c,rophrfngeal airways, six ach in infant. 
child, and adult sizes; two mouth gags, commercial type or 
two or more tongue blades -taped together, padded; one 6" 
bllndaga ~: and nrious sizes of 15mm male type 
tadleostomy adap111n., 
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Al'PENDIXB 

BRIEF DESCRIPTION OF APPLICABLE 
FEDERAL MOTOR VEHICLE 
SAFETY SfANDARDS 

111a Cuc Ii- ... ---- .......... &ltm balOW. baf .. applic.ble 
llitllw in Wllinty or in pan• dllcribld in die..,._ dllcripaon IRafw ta 1-
2.8..,. 111.J 

NUlll8l!R 101 
TITLE: Calllnll u.ian."ldantillallan ..... ti---. 
PURPOSE a SCOPE: Tllil _...., 1119Ci"- die ~ far location and 

icllllliflallan of .... dr'- contrals to fllC:ill- tlMir 
Nlaclialland- llllir .-.ibility. 

NUIIIIER1GZ 
TITt.E: Taarmlisaion Sllifr ~ ~.S- Interlock. and Trwmillion 

.......,.efr.a 
PURPOSE a SCOPE: 1111s _,.... sPICifill die requ~t for die -

ffliaion shift 1- sequence, a nartwr inmloc:k. and for • 
lnkinl affect of --- _........_, ta .......... 
lilcalihood of shiftlnt errors, .- , ...... -, willl 
Wlllicle in driw paitian, and IO praoide ....,_. .... 
lnkinl at IPlada b11ow 25 mil• i- haur. 

NUMBER103 
TITLE: Wlndslillld Dal.-~ and Defogai,. S~• 
PURPOSE a SCOPE: 1111s _..... 1119C1n. ........-• far pra,,idl,. vision 

lllroulll die willdlhield during hasting and- fG91N'1 ~-
NUM9811CM 
TITLE: Wlndllliafd lll!linland Wlahl,. ~ 
PURPOSE a SCOPE: 1bis -...d 1119Cifl• l'llllli-• fo; windlhilld wlllinl ............. ~. 
NUMBER 105 
TITLE: Hw*aullc ..... sv-
PURPOSE a SCOPE: This ---" SPeCifMs .........,.... for hvclraulic a,nca bfak•. ~ brllk1, and parking brak1 l'/ltlffll 

inandld IO -.. adlq,,a .. lnkinl lllrlor-• undlr 
IIGffllll and~ condlrionl. 

M.IMSER 106 
TITLE: H'ldmllic ._. ~ 
PURPOSE a SCOPE: Tllil ......., 1119Ci"- ......-n• far hydraulic lnkl 

._ tlllt will reducat brak• failura dua IO fluid ,....._. 

NUIIBER107 

TITt.E: """"*" Sur1-
PUIIPOIIE a SCOPE: 1111s _..... IIIICifla Nftlctint surfNa .....,___ for 

carlain whlcle Cllffllllllllllll in thl dri_., fiald of view, 

NUMBER 1CIB 

TITt.E: ~. Rlfllctlw Oftica, and Aaodlud ~' 
PUlll'QIE a SCOPE: Tllil _..... 1119Cilia ,...._. for lamps, llflletivl 

dlwial and --.:latld ~llffllllt. for qnalll,. and ta 
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NUIIIIER 10II 

.....,. ..,. -«ion in deriu- and other conditions of 
r-...:l 1'ilibility. 

TITLE: Nwr "'-'-tic Tire 
PURPOSE a SCOPE: Thil standlrd speeifia tire dimensions and laboratory test 

,_._ for .._ -d"II resistand, strength, 
~. and hith _.. perfonnanc,e; dafillft tire load 
mints: and IPCifia ~ reqwremenu. 

NU1111ER 110 
TITLE: Tinl Se1eaion and Aina. 
PURPOSE a SCOPE: Thil standlord spee;r .. ~ts for tlW tire selection 

to - __ ._. .... 

NUIIIIER 111 
TITLE: ,._. View Minon 
PURl'OSe • SCOPE: Thil standlrd speeifl• ,..quirements for ......,_ mirron 

· to pra.ida - dri- with • clffr unobltructed view to tha ,__ 

NUMIIER113 

TITLE: Hood lJddl ~ 
PURPOSE a SCOPE: Thil standlrd eatablilMI - requi.-n for providing • 

hood latdl .-,.-or hood latch svstt1tn1. 

NUMIIER114 

TITLE: Thaft PraNc1ion 
PURPOSE a SCOPE: Thil sandlrd speeifia requi.-n for theft prot9C11on to 

,.,._ Ille i~ of acadenU reoulting from u....,th. 
onzea-. 

NUMIIER115 

TITLE: Vohide ldomifiatiofl 
PURPOSE a SCOPe: This ~ ._,;r- n,quirements for vehicle iclentifi· 

cnioll numlMn to Nduce Iha incid9not of accidents 
..... tint from unautllorind ... 

NUMBER 1115 
TITLE: Spaci&catiol• for Hycnulic: Brake Fluidl 
PURPOSE a SCOPE: Spaci.,._ for llydraullc brake fluid for motor WhidN. 

NUM8EA201 

OritinaWd undlr au1horitY of Public ~ 87-637, and 
i,ICOIPOlaNd into the Federal Motor Vehicle SllfHV 
Slandlrdl by Iha Vahicle S.My Act of 1966. 

TITLE: ~ Protection in 1..-ior lmc,ect 
PURPOSE a SCOPE: Thil standlrd speeifiea initial r-irernents to afford 

~~for~ts. 

NUMIIER202 
TITLE: Haad Rmraints 
PURflOSE a SCOPE: Thil standlrd rpeciflas _._ts for hmd ..iraints to 

....,. - fnlqua,c:y and ~IY of nedc injury in 
,_ .... and 01Nf collitionS. 

NUMBER 2113 
TITLE: '-"'-'- for - Drhw from s-ing Control Systam 
PURPOSE a SCOPE: Thil ......s spaciflN requirements for st-nt -.trol 
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NUMSER:204 

svsrenw that will rrinimin chest. neck. and facial injuri" 
lo the dri- as• result of impact. 

TITLE: s~ Control R-.-d Oisplac:ement 
PURPOSE &SCOPE: 'This standard specilia requi-ts lirriting the r--.t 

displac:,ornmt of the stewing control into tile _,.,. 
COII-UIWnt to~ die likelihood of c:11-. neck, or 
had injury. 

NUMSER205 
TITI.E: Glazing Mllteriall 
PURPOSE a, SCOPe: This S1anderd specir,a requi-ts for glazing ma11rials 

to r.i- '-tiOIII to die face, scalp, 1111d nectc, 1111d to 
imnimlza tM ~bilir, of oc:cupants being ~ 
through the vellide wi...io- in colllsiOfll. 

NUMSER206 
TITI.E: Door Locks and Door Ratention Components 
PURPOSE a, SCOPE: This standard specifia load requi-ts for door latch 

and hinge systen11 and lock n,qui-ts to minimiza tha 
likel~ of occupants being thl'OVWI from the vehicle as• 
result o• i"-'-

NUM8ER207 
TITLE: Anchorage of Sets 
PURPOSE a, SCOPE: This -standard alllblilha n,quiranwnts for -ts, their 

attlldlment assemblies, and their illllllllation to minimize 
the poaibilir, of failurw by forcn acting on the snt as • 
result of -Ide impact. 

NUMBER~ 
TITLE: Occupent Crash ProlWl:lion 
PURPOSE a, SCOPE: This standard establish• requi-ts for se:u bell 

illllllllatioM. 

NUMBER209 
TITLE: Sat Belt Alaftblie 
PURPOSE a, SCOPE: This standard specir'" the requi-11 for _, belt 

-,nblia. 

NUMBER210 
TITLE: Seat Belt~ Anchorages 
PURFOSE a, SCOPE: This standard SIMCifi• the requi-11 for _, belt 

-,,t,ty- a,oc:lloraga to ensurw pr- location fOf' effec. 
tiw occupent ratnlint and reduCII the likelihood of failure 
in collisions. 

NUMBER211 
TITI.E: Wl-i Nuts. Wlleel Discl. and Hub CaPI 
PURPOSc a SCOPE: This standard precludes the ua of wheel nuts, wMel disco, 

end hub capo that COllltitute • ha-.! to padamano and 
cy-clisb. 

NUMSER212 
TITLE: Windsltieki Mounting 
PURPOSE a, SCOPE: Tllis standard ntablilhe •ndlhield retwntion require­

- fOf' windshield fflOl#lting. 



NUIIBIR3D1 
YITI..E: Fall Tanb. FUii Tank Fillar ...... and FUii T .. k ~ 
PIJlll'CmaSCOPE: TNa ....._. IPICifta ,...._.'-die •-.ilY and 

--o1 ,_ --. ,_ Wik 111111r Ditla. and ru.i '811k 
Clllldllaim. 10 ffllniffli• fire ...... • a,_., of collillolt. 



APPENDIX G 

AMERICAN COLLEGE OF SURGEONS' 
ESSENTIAL EQUIPMENT FOR AMBULANCES 
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Essential equipment for ambulances 

TD SQVl1D1ff illMnnl iD tbe accampuyiq 
pbotocraphs is COlllidend by the Committee OD 

Tmaa to be dlat wbich la -.icial if the 
W&\lllCY medical teclmic:iall (ambulaDce at­
CelldaDt:) is to provide adequaca c:al'9 for the 
cricicaDr m aml iaimed at tbe-amc:y seane 
aad clmiac truaport to medical facilities. 

Thae icmm are: 
L Porcahlellldioa apparama with wide-bore 

CQbiq aad ri&id pharynpa1 auction tip 

~.....,._ .............. ---iSIIMt,_ _ _ ,.....,:,_ .. --· --=---=­lllit:---=<-'""" __ ,""'_....._ ..... --.-..... -...... --·-··· ..... _,c.... ......... -, ... ..... . :•--····· ---=--....... --- ... 

2. Hand operated bac-muk vetilatioD wut 
with adult-, child-, 1.11d iDfant-aiae mub. 
Clear mulm are preferahlL Valv• must op­
wate in eold weather, 1.11d wut must be eapable 
of UN with oxypn aupply 

J. Oropharynpal airways iD adult:, c:bild. &Dd 
iDfu.tma 

._ Mouth-to-mouth artiftcial ventilation air­
waya for adulta and cbildrm 

s. Portable O&J'PD equipment with adequate 



tllbin.c and semi~ valvelss, transparent 
mab in adult, child. a.ad inftnt sizes 
~ Mouth pp. either commercial or made of 

thNe tcncue blada tapl!Ci tocetber and padded 
7. Sterile intravenous qents, preferably in 

plastic hap. with adminiatration kit.a 
L '0~ dnainp, approximately 10 

incha by 36 inches, compactly folded and 
packaced in c:anveaiait size 

S.-0 --(left-__ , __ _ 
--=--:--·-----_,-.:atety ...... : --:--..:( __ _ 
-·-----...-=-_,_ __ ---

t. Sterile puze pads. 4 inches by 4 inches 
10. Soft roller self-adherinr type bandages, 

S inches by 5' yards 
11. Roll of alwninum foil, 18 inches by 25 

feet, sterilized and wrapped 
12. Two rolls of plain adhesive tape, 3 inches 

wide 
13. Two sterile bum shNts 
U. Hinpd half-rinr lower extremity traction 

: /: 
. ·-·~ 

'I; 

r J li ··. 1~, 
.•. 

! . 
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apliat (rinc 9 ineba in diamet.r, over-all · 
hncth of splint C3 inc:ha) with commercial 
llmb-support slinp. padded ankle hitch. and 
tradion. map 

lS. ~ or more padded boards, -& 3i feet lour 
by 3 iDc:ha wide, and two or more aimilarly 
padded boards, 3 feet lone, of material com­
parable to four-ply wood for eoaptation splint­
ins of le or thich 

lL ~ or more 15-inch by 3-mch padded 
woodat aplintl for fractma of the forearm. 

{By loeal optioa. llimilar spling :,l cardboard. 
plutic:. wire laddtr, or maw.a slotted lace-on 
~ be earriad. ia place of the above 38-inch 
and 15-inch board&.) 

17. Uncomplicated idatable splints in addi­
tioa to Ima 18 above or u mmtitute for the 
shon boards 

1L Short ud tone spine boards with accea-_. 
1'. Triaqular bandapa 
20. Larptize safety pina 
ZL Shan for bandapa 
22. St.cile obatetrieal kit 
a. PoiloD kit 
zc. Blood ~ manometer, culf, and 

..i-cope 
The fCfflll'CliDc is the -d nmaion of what 

- formerly ~ a a .. lllinifllCl equip-
-t for ambulanca" lisc which the Commit-
tee on Trw 8lblbliaud in 1981 and which. 
~. became the standard for am­
bulaaea scvica dzroucbout the United States 
ud Canada. Its name baa been chan~ to 
"~ equipment for ambulancs," thua 
siviDc it more meaainr and avoidinc the sue­
cation tbat ii ~ts Ol1ly the very laut 
«IWPffl~ with which aA operat.Or micht equip 
his vebide. 

The praet lisc c:ontaim .,,en new items­
incra- ..-u, bloocl ~ manom­
etar, emf and ICat.bmmpe. aa obatetrical kit. 
a paiwi kit. iafhtabk splinca, aluminum foil, 
aadbuna ....... 

The toamiquc and llatlc: baadaca which 
_.. OD the 1911 lisc are plll'pONfy omitted 
hara. Ia cha foremca teclmieian to improviN a 
tourniquc. tu Committee OD "i, awn& hol* to 
mm him think carwfull:r before he ~ one, 
thereb:r minimizinc the illdilcriminate UN of -To eftminaw the daapr of dal.ceri- prw-

IW'9 if improperly applied. llucic: baadapa 
have been replaced by IOft roller-type ban­
dqa. 

Of the NVen new items, the intravenous 
arena are -tial if the patient is to be 
treated for shock at the emerpnc:y tcene and 
durinr transportation to medical facilitieG. 
Althourh the technique of infusion is a rec­
ommended part of tha buic tnininr Procram 
for technicians, the exact acents to be uaed aad 
their me lhowd be determined by the loeal 
physician. aad preferably via radio control. 

The technique of blood p~ monitorinc 
is rndll:r acquired durinr the in-hoapiw -
lioml of the buic traininc procrazn. 

The obatetrical kit showd contain a mini­
mum of sterile slovea, sciaol'8, umbilical cord 
clamps or tapes, aterile dreainp, towela, and 
plutic bap. Satisfactory disl)ouble Wlits are 
available. Burn sheets may be IINd u dn.pa 
if 11-.ry. 

Co~tants lmowledpable in the fteld of 
poiaon.inr control recommend that syrup of 
Ipecac and activated charcoal be the contents 
of the poilon kit. In the conacioua patient. 
emptyinc of the stomach by vomitinr is con­
sidced the optimum treatment in poiaoninr, 
uc:ept when poiaoninr is due to corrmivea or 
petroleum products. 

Uncomplicated inflatable splints are satis­
factory for fractures at and below the knee a_nd 
at a.ad below the elbow. The hand aad foot 
mlllt be included, and the spline ia to be in­
dated only by lWI( pressure. Presaure in the 
splint muac be con trolled. especially in ai tua• 
tions where it is applied in cold weather and, 
shortly thereafter, the patient is trtnaf erred 
to a heated ambulance. 

Aluminum foil ia useful u an occlusive and 
nanadherent driminr. 

An elfective emqency incubator may be 

TIie Sullcammittee on Pre-t>oapital Emerpncy 
SerYices wtlidl Oft behalf of tll• c-ittee Oft 

T,._ developed the ac-nyin1 liet of -tlel 
_,_ equipment con&ists of J. 0. Farrin ...... 
M'-"9, Wlscon&in, c:heinnan; RolMrt H. 9-, 
llethada; Francia J. Coor. Sen F...nciaco; Walter A. 
Ho1t, Jr., AklDn. Ohio; William R, Mac:Aullanc:I, Jr .• 
Boaton; Charles S. Neer 11, New Yori<; - Watts 
R. Webb. Syncuae. 
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~ by wrappinc a premaNre wan, 
ia foil. •mac ha fua fret. 

Ordinary bed ..._wrapped suriliad. 
a.ad pacbpd in plutic bap-pro'ride ucel­
lm.t dnllinp for burns of any mapitwle. 

The lbart a.ad loac spine boarda ant • ..,uial 
for llfe rtlDOfl1 of varioua injunid patients, 
wpeei•Dy tboaa wich actual or auapected 
d.amap co che spine. Either board is Liao useful 
bl proridinc a &nn surface Oil che wheeled. 
atriltc:ber for parformaa.ce of cardiopulmonary 
rau.:itacion. 'fbe _ maps of 2-inch beltinc 
lboald be at laac 9 f.c loac a.ad equipped 

with slip.throup friction catcha While var. 
ioua kinda of lbart boarda are in 1.11e, die one 
shown here ill similar to that described. by 
Louis C. Koauth in the September 1966 Jrw-r­
"4l o/ Tl'l&ll'lll&. 

Both spine boards have bem modilled u a 
result oC extensive wire. Drawinp oa. papa 10 
and 11 live details. 

The Univ-1 d:r&Ainc unfolds to 10 inches 
by 18 inch• or to 10 inchee by 36 in.ch• and 
&lfords adequate eoverqe for any wound. It 
may be uaed Liao u padclinr for splinta. When 
two dreainp are folded topther lenrthwiae; 

Hand operated bag-mask ventilation units far amlnda11ee use* 
Al l/llllltwlcci 6r E-,..q Can~ Inatit.u, Pl&ilatulpma;•• 

== La .............. 

"'·"' -- CINr ..... J.r, ... .,._ _ ... c-•• --....._. faklillle ... Mlll'k II pod pod ,.. pod Qxn.- -ii' IUpOlied 
................... Cori:I. 

PMR pod pod no IQCKI relatiftly hlNIVY 
........ 8-ectCori:I. 

AGAR....- pod pod no - Clllypt'I ,-ii' 
AGAAhtl t IS permaMntlr altllC:haa: 

rallltivelr fatisiiinl to 
op.-r. 

...... pod ....... fraa .. rio pod with hip oxypn flow, valve 
Oltiiol~ &Su,aical may loclc In iMPintoty 
1qu....- Comp,my pciaitloft 

MIN fair ...... ft'Nzes no - valve may IOC:k (Sff con,. 
~me. -ta on Mc,pe, lll:lo,,t,) 

AifwVha pod .....,.,_ 
'" - 10 to 20 .,... c...t of ppired 

lildCori:I. ... inopenllltt air is rebrntll..S •ith Heh 
;ycle ... ... pod llaS inopenlble no pod relatiftly fatiCVinl to -

Cmtlill-f'a,.-111, Inc. ate: l'llllCIUfactllntl' SfStN 
unit-• no 1on...-
!)l'Qduced ..... pod no - mechanical defec:tS CSUM 

Ginilllw SeiMClfic: eo.. tarp IMkS to dewiop in 
folcla of ti.I'-

.... .._..._.._., .....,.,__M ~ 111 llltt ~Clmt--·--no..-----.......... -11-..,_ ... , qCant ______ _ .......................... : ........ ,........,,.,.. 
-~ ··-·--., J-A.M.A(WOl,210. ,,._ 7) .- J. ........ 11..0.. ..._all~ IL C:. It. I., 

__ ....,_. _ _.,.tion - ,. .. ,ts­
..,... all llflrSICians. Offiar llffllh .,.1.,;ti-. and ""'Ill 
o,p11ia- Ill <I_,,,. •II of - - ,n IIIW -

- - Ill> - .. -- 111 lol- -t. In di• 
£HS - of DltcafflNr lO, lfft is• - on --~----.. ··-. ..,_ ~ C... It-lnMitute. 

... -- - ... , ..... - ........... of .... 
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'- !- .. .reedft arrial eaUar which 
may lie held ia. piKII eitlllr by safety pina or 
by wrappiac wita .. aaft ron.. bmdap. 

Tile trllliffaal --nc ia aYailabie com­
madllybatia __,. made loaiJy by c:mtia.1 
Wta of atalldard. .. A.11.D. .. mac.rial iato ~ 
iacJa ..... foldmc ti-. Crom each end to the 
--*-~ aad. pedcacins each ia. a 
PIPS' .... da ead of wbidl ii ..w by ... 
.... Altar ....... each paekapd. .... 
me ii plaad mdhidualy m .. plMCic bas which 
......... 1-iadl aaft ron.. bandap. 

'n.llllml opa,dad bas-ma* Yelltiladoa llllit 
ii aPlrior to da JMdianial raiacitator or 
pulmotar. It ii aim.ply eomtuidolcl. it perfarma 

.......... - the Optl'UOI" may ID.lb im­

..... ~~talimply by dwac­
ills Ilia 1111ml ~ The llllit ii allo much 
tw mm,- tbaa the JMdiaa.ial --=itat.or or 
pulmotar. 

Tile major ad'l'alltap of the bas·muk llllit 
ii 1:laat it permits the tecbnidan to dinlct u­
tlmiOll to da patitm;t radllr tbaa to appan.cu. 

Por .rllCl:ift ~ -=tioft a minizllwn 
.:,-. of 12 . illcba of mccmy (20 inchl8 
opdmal) ucl frN air low of OffC' SO litera per 
--- • da !Wiftr)' tube. with rapid c1ra­
dowa time. ii nquind. 

Some '7PIS of bac-maak Yelltiladoa lllliCII 
ucl ,an:aWe -=tioft 1,ppara.&118, with a de,. 
adpaoa of dMir~ an named on 
oppGlit.a pap ucl daia pap, rapactiflly. 

Liu... aad. safety .... 1:ioallkNpui1 equip,,, 
mac. an DGC lpldW, aince it• -ed that 
ti-. .. itam. - ... - iafalW -=tioft 
- ca:n-. will .. carried. 

Ia uticipaCion of mant ad'IUC9d. trairlins ia 
da - of 1111ri11sed equipmat for peatet 
_... of tecbmciam, - the OCCllionel 
~of.__e&the_of_ 
.--.. acldidoaal equipmat may lie cenied 
ill a ..W coa&eiatr. dape iiias on 1oce1 eon­
ditiom D d1rilirma. 

'n..itamazr. 
Tncllal m&:llbatfoll tit 
Plallral dwompr-- .NC 

Drue iajeeden Iii& 
v- Clltrdow1I tit 
ltiaor....,. tit 
Tra Ill I re my or crieotlQToCome .NC 

tJ'riw7cedn,tm .-....~-cWbriDar.or 

Suction units for ambulance use* .,_ .... - ·- ...... -_.....,.._ .. __,, 
__ .. 

Yaculette 25 17 litffll 
CorlHn-F•rn-111 nc. 

LHnlllll suction unit 25 !IO litars 
l.aM'dlll Medical Corp. 

AmllU~unit 12 121iten-
Ai,,.Sh ..... fnc. 

• ,.....,nanad.otaOUIIPf_l,y ___ __._,, 

Unle. a nacue ,rehiCS. accomp&nu111 an 
ambulance on every ac:ddent call. certain ac­
eea and Gtrication equip!D811t should be 
canied. The time element ia. life-tbreacenia.c 
problems ia llO critial that. if the techni.ciaaa 
must: await the arrival of such equipment, liva 
dial: could lie avecl will 11e lolt. 

Spec:ilally, tr.- items are: 
One wrench, 12 inches. 

with adjuetable open end 
On acrew driver, 12 inches. with recuiar blade 
OIUI acrew driver. 12 inches, Phillipa cype 
One bacbaw with 12 wire (carbide) blad• 
OIUI pliers. 111-i:a.ch YiN-rriP 
OIUI 5-powsd bammw with 15-inch handle 
OIUI ar. exe bllu with 24-inch luulclle 
OIUI 24-i.Dch wndcinc bu Chu aad. two 

precedinr itmm can either be separate or 
comllia.ed u a foreible ea.try tool) 

OIUI crowber, 51 ia.cbes, with pinch point 
One bolt Clltter with 1>:(-ia.ch jaw open.ins 
One portable power ja.ck and spread.er tool 
0... shoffl, 49 inches, with poia.ted blade 
On doubl-=on ti.a. mi.p, 

minimum. of 8 inch• 
Two m&Dil& ro.,.. each 50 feet lone and 
~ of &11 inch ia. di.amets 
A poww winch ia optional A front-mounted 

winch. with a minimum capacity of two tonr,, ia 
r1C01Dmt11decl. particularly in araa where it 
woulcl 1IOt odllrwill be reedily anilable. In 
eddit:ioa. to rated cable, ambulallceebould carry 
a 11-loot rated chain with one crab hook and 
OM l'1UUWll book. 

G-8 


	PB80-192651 Fiche 2



