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PREFACE

This study has been made under a contract, (Number CDC-210-
76-0180), with the National Institute for Occupational Safety and
Bealth, (NIOSH). The recommendations set forth in this report
are intended to provide NIOSH with information that will enable
that agency to develop standards for emergency medical resource
requirements for underground coal mines. The standards set by
NIOSH will be promulgated and enforced by the Miring 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
Fannick, 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-
poration, Southern Utah Fuel Company, and Bethlehem Steel Corpo-
ration for allowing members of The Orkand Corporation staff to
visit their mines and confer with some of their employees on the
subject of emergency medical resources in undergound coal mines.

We would especially like to thank the members of the Panel on
Emergency 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-
mendations (presented in Chapter III) pertaining to the emergency
medical needs of underground coal miners. The Orkand Corporation
however, accepts full responsibility for these recommendations
and any errors or ommissions that they may contain. Our appre-
ciation to the Consolidation Coal Corporation and Southern Utah
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Fuel Company is expressed once again for enabling Dr. Woodrow W.
Massad ‘and Mr. Dennis Huntsmann, respectively, to attend the
meeting of this panel that was held. The names of the
individuals who sat on this panel are included in Appendix A.

The principle investigator for this study is Mr. Elliott R.
Pickar. Mr. Robert M. Clinkscale served as Corporate Officer-
in-Charge of the study. Mr. Peter Kauffman of Management Bngi-
neers Incorporated played a major role throughout this project as
a consultant to The Orkand Corporation. His efforts and contri-
butions are greatly appreciated. Data processing services were
provided by United Computing Systems, Inc. Their contributions
to an especially difficult task are likewise greatly appreciated.

Other staff members of The Orkand Corporation contributing to

this study are Ms. Bea Page, R.N., Ms. Jane Kinsman, and Ms.
Pamela Haynes.
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I. GLOSSARY OF TERMS

CARDIOPULMONARY RESUSCITATION (CPR) - Cardiopulmonary
Tesucitation is the combination of artificial respiration and
manual artifical circulation that is recommended for use in case
of cardiac arrest. It requires special training in the
recognition of cardiac arrest aud in the performance of CPR.
Instruction includes manikin practice in performing both
individually and as part of a team. Periodic retraining is
required unless resuers have repeated experience in the
application of CPR.!

EMERGENCY MEDICAL CARE - Any level of medical care that is
provided under an emergency condition by a trained individual.
Emergency medical care training inclues First Aid, Emergency
Medical Technician (EMT), and EMT-Paramedic Training.

EMERGENCY MEDICAL CARE ATTENDANT - An individual who has
undergone one of the training courses noted above, a physician,
physician's assistant, nurse, or any other individual trained in
sz<vgency care techniques.

EMERGENCY MELICAL SERVICES SYSTEM (EMSS) - A system which
provides for the arrangement of personnel, facilities, and
equipment for the effective and coordinated delivery of health

lAmian Red Cross, Standard First Aid and Safety, (Garden City, New York:

Doubleday & Company, Inc., 1973), 84.

I-1



care services under emergency conditions.’ Such ‘a system may be
developed at many levels; such:as a specified:igeographic- region
or for a smaller population such as the employees of an
underground coal mine.

EMERGENCY 'MEDICAL SERVICES SYSTEM (EMSS) GRANTEE - The recipient
of an EMSS grant under P.L. 93-154, The Emergency Medical
Services Systems Act of 1973 and P. L 94-573,. The Emergency
Medical Services Ammendments of 1976. Under these two acts,
grants are provided for studying the feasibility of and planning
the establishment 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,
methods, devices, and delivery.

EMERGENCY ME::ICAL SERVICES SYSTEM (EMSS) - OPERATING AGENCY - The
agency responsible for implementing the EMSS program 1in an area,
In many cases, this agency will be the EMSS grantee. In some
cases, however, the grantee and operating agency will be
different. For example, a state may be the recipient of federal
funds, while the program may be implemented at a county or
multi-county level by a county health department acting as the
operating agency.

EMERGENCY MEDICAL TECHNICIAL (EMT) - Persons trained in emergency

medical care 1in accordance with standards prescribed by the

Department of Transportation (DHEW Publ. No. 1071-C-4, April,
1970), or an equivalent training program. This allied health

person prov1des emergency n%?1ca1 services according to his level
of training and experience.

zﬂ S. Department of Hexlth Education and Welfare, Public Health Service,
Health Services Administration, Emergency Medical Services Systems Progu
Cuidelines, Rockville, Maryland, (U.S. Govermment Printing Office, 1973),

3bid
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EMERGENCY MEDICAL TECHNICIAN - PARAMEDIC - Persons trained for

advanced life support services to include sophisticated trauma,
cardiac care, and other critical care elements for interventive

treatment, shock 't
detection control.

Eerapy, drug administration, and cardiac rhythm
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IT. 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
Administration (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* <ezls with Emergency Medical Requirements.
The high frequency rz:: of injuries occurring in underground coal
mines evidence the impo.itance of maintaining high standards for
emergency 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.

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:

liefer to Appendix A for excerpts from the Code of Federal Regulations, Title
30, that deal with this topic.
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e Make arrangements for emergency medical assistance and
transportatior for injured persons;

e Conduct first aid and refresher training courses for
selected superviscry personnel;

e Make first aid and refresher training courses available
to all miners; and

e Maintain a supply of first aid equipment and supplies as
specified ir the regulations.

In addition to the regulations that are currently being
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 selected supervisory personnel and merely
be made available to all others, these proposed regulations pro-
vide for the compulsory training of all miners in both first aid
and CPR. The instruction required under the proposed regula-
tions would comprise ten hours of first aid and four hours of
CPR traiming. All inexperienced miners would be required to
complete this training prior to being assigned to their work
duties. In addition, all miners would, under the prcposed
regulations, be required to take five hours refresher training in
first aid and CPR annually. These regulations proposed by MESA
deal with training only. Equipment and supplies are not-
addressed in them.

STUDY OBJECTIVES

Th2 primary objectives of the study which is the subject cf
this report are the identification of:

v The types of first aid equipment that are necessary in
providing for medical emergencies at underground coal
mines;

szese regulations were propuied in the "Federal Register", Volume 41, No.
147 - Thursday July 29, 1976. Responses to these proposed regulations may be
Fourd ia the "Federal Register", Volume 42, No. 80 - Tuesday April 26, 1977.
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] The types of training that should be given to miners to
ensure the ready availability of trained personnel able
to provide emergency medical care to individuals injured
in underground coal mines; and

] The appropriate relationships between the 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. The overall
objective of this study is to make recommendations to NIOSH
regarding emergency medical resource requiremeants that should be
addressed by the Federal Regulations governing all underground
coal mines, .

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

] Appendix A - Current and Proposed Regulations
Addressing Emergency Medical
Services for Underground Coal
Mines;

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

] Appendix C - Individuals Participating in the
Panel Meeting on Emergency Medi-
cal Services for Underground
Coal Mines; and
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Appendix D Analysis of MBSA Accident and

Iajury Data.

Appendix E List of EMSS granfees

Appendix F Department of Transportation

Ambulaince Design Criteria

Appendix G

American College of Surgeons,
Essential Equipment for
Ambulances
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I1Y. METHODOLOGY

INTRODUCTION

The methodology employed in identifying the emergency medical
resource requirements of underground coal mines was directed at
completing four major 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 underground coal mines;

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

® Process and analyze MBSA accident and injury data for
the four year period 1972-1975.

A description of each of these tasks is discussed below.
REVIEW OF CURRENT FEDERAL AND STATE REGULATIONS

In addition to the review of current and proposed Federal
regulations, an effort was made to review state regulations on
the provision of emergency medical services in underground coal
mines. A survey of 18 states having active underground coal
mines was undertaken. A list of the States surveyed and the
agencies within the State government that were contacted are
included in Appendix B.
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A lett:. :.:questing information on programs, legislation, and
regulation: ‘or emergency medical services in underground coal
mines 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 mines.

The survey was conducted during the initial months of the
project (July-September 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 1n1t1al
and follow-up contacts may be summarized as follows:

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

° 14! 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
miners 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 miner 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 work there).

lThnnc 14 States sre: Alabame, Arkansas, Indiana, Kentucky, Maryland,
Montana, New Mexico, Ohio, Oklahoma, Tennessee, Utah, Virginia, Washington,
and Wyoming.
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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
miners in that mine are engaged in the extraction,
production, or preparation of coal. It further requires
that a sufficient number of such personnel be employed
on their regular mining duties in locations that assure
that no miner cannot be reached within a reasonable time
by an EMT regardless of their location in the mine. 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 mine within 30 minutes, at any time miners at the
mine are engaged in the extraction, production or
preparation of coal. These requirements are made only
of mines employing 20 or more persons on a shift. Lower
levels of availability of EMTs through ambulance
services, or in some other manner 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 emergency
medical technician, paramedic, or ghysician's assis-
tant be employed at a mine for each 70 employees engaged
in the extraction, production or preparation of coal.
Such emergency medical personnel shall be available,
engaged in their regular mining duties, at any time when
miners at the mine are engaged in the extraction,
production or preparation of coal and shall be access-
ible to all working miners 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 mines.

Conclusions
With the exceptions of the four 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 regulations alone. Most State requirements, including those
of the four that had more stringent requirements regarding
emergency medical personnel or first aid training, implicitly or
explicitly referenced the list of medical equipment or supplies
as well as the requirements for relationships with available
healtk providers that are included in the Title 30 regulations.

Of the three states (Pennsylvania, West Virginia, and
Virginia) that either have, or are contemplating requirements for
EMTs at underground coal mines, all would require the EMT to be
employed at Cheir regular duties at the mine. Two of the states
(Pennsylvania and Virginia) require the such EMTs be available
"in sufficient numbers"™ to ensure that an injured miner can be
reached "within a reasonable time". The West Virginia law,
however, requires that one emergency medical personnel, (i.e., an
EMT, paramedic, or physician's assistant), shall be employed at a
mine for every seventy employees, or any part thereof, who are
engaged in the production, preparation or extraction cf coal.
This standard, as far as can be determined, was not based upon
any study of EMT need or response time in an underground coal
mine. '

Because of the diverse physical layouts of mines and distance
between working sections; the sufficiency of any set ratio of
emergency care personnel to miners is likely to vary from mine to
mine. Consequently, some feel that time standards e.g.,
Pennsylvania's, "within a reasonable time" 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 judgement on the part of the mine operator.
More specific standards may be difficult to enforce and are
likely to be controversial.

Many of the agencies responding to the survey indicated that
they recognized the importance of making adequate emergency
medical services available to coal miners. 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 promulgation of more stringent Federal regula-
tions.
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SITE VISITS

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

° Consolidation Coal Company
Mathies Mine
Washington County, Pennsylvania
Seam height - 68"

) Bethlehem Steel Corporation
Mine 22 :
Jenkins, Kentucky
Seam height - 42"

° Souther: {'tah Fuel Company
Mine 1
Salina, Utah
Seam height - 170"

The primary objectives of conducting these visits were: to view
the mine enviromment as it affects the provision of emergency
medical care in coal mines; to identify any special resources
that were made available at the mines that were visited; to
obtain further information on any state laws or regulations
governing emergency medical services in coal mines; and to
discuss with knowledgeable individuals at the mines, their views
on providing emergency medical care at underground coal mines.

The mine visits afforded an opportunity to learn how the
regulations promulgated and enforced by MESA were actually
implemented at the mines. But equally as important, it aliowed a
number of individuals responsible for the medical and/or health
and safety programs of underground coal mines the opportunity to
express their views on how the current regulations pertaining to
emergency medical training, equipment and supplies should be
changed to improve the quality of emergency medical care that
could be provided to miners in underground coal mines. Many of
the suggestions received, if implemented, would have the effect
of requiring mine operators to provide a greater level of
resources than is currently mandated und-r Title 30 regulations.
Some of these suggestions are included among those that are
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presented in Chapter IV. Individuals who displayed an excep-
tional understanding of the emergency medical resource and
training requirements of coal miners were invited to discuss
these views at a panel meeting that was organized for this

purpo

This panel meeting is discussed in the next section of

this chapter.

The following are some major findings that were made of the
mines visited:

All mines complied with MESA regulations governing
equipment and personnel.

Two of the three mines had programs whereby mine
personrel (including supervisory, office, and production
personnel) were trained as Emergency Medical Technicians
and formed a nucleus around which those mines' emergency
medical programs were built. EMT training of miners was
voluntary at both mines and resulted, at one of the
mines, from the initiative of a group of employees that
desired to have this training.

Personnel at both mines where EMT programs were
available felt that while the availability of EMTs at
the mines was most useful. both to insure the
availability of well-trained personnel at the mine site,
and to promote interest in emergency medical care among
other miners, the first line of defense necessary to
insure the ready availability of personnel who can care
for the immediate needs of the injured miner is training
of all miners in first aid.

Personnel at both mines where EMT programs were
available felt that unless the EMT was involved in some
other activity that would give him the opportunity to
practice his skills (e.g., a volunteer ambulance
attendent), it would be unlikely that he would be able
to retain them at a high level of proficiency over a
long period of time. They felt that the opportunity
that such an EMT would have to use his skills (including
the use of emergency equipment) would be minimal if he
limited himself to treating injured coal miners.
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PANEL ON EMERGENCY MEDICAL SERVICES IN UNDERGROUND COAL MINES

A meeting of a panel that included experts in emergency
medical care and coal mine health and safety was convened to
discuss the three topics that are being addressed by this study,
namely:

° Emergency medical training for coal miners;

° Emergency medical equipment and supplies necessary in
underground coal mines; and

° Relationships between coal mine operations and existing
providers of emergency medical care.

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

In addressing these subjects, participants were asked to draw
upon their knowledge and experience as well as certain statis-
tical information on accidents and injuries in underground coal
mines that were provided to them. The panel focused upon a
number of related questions including the following:
e Training
- How should training be provided?
- What 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 equipment and supplies be
maintained?

- How should they be stored?

- What standards for their inspection and
replenishment should be required? .
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) Relationships Between Coal Mine Operators And Providers
of Bmergency Medical Care

- What steps can mine operators take to best insure
the availability of adequate medical care once the
injured miner is evacuated from the mine?

In addressing these and other questions and the issues that
surround them, the panel was able to reach a general consensus on
a variety of factors that are of major concern in providing emer-
gency medical care to underground coal miners. The specific
recommendations that emerged from the panel meeting are presented
in Chapter III of this report.

DATA ANALYSIS

Before the emergency medical resource requirements for
underground coal mines can be specified, the types of injuries
that are incurred by miners must be identified. An analysis of
accident and injury data maintained by MESA was undertaken to
achieve this goal. This data analysis was undertaken in an
effort to form a basis for identifying:

® The types of first aid equipment and supplies which are
- necessary in medical emergency cituations at underground
coal mines;

® The types and levels of resources that should be made
available to injured coal miners through the existing
EM5 system in order to provide adequate care to coal
miners in need of emergency care; and

® The types of first aid training necessary to insure that
adequate care may be provided to disabled miners while
still underground and while in transport from the mine.

The data employed in this analysis were obtained from the
MESA coal accident and injury record file. This file is gene-
rated from the standard MESA accident and injury report (form No.
3000-1) that is submitted, by the mine operator, in compliance
with the mandatory reporting requirements for accidents and
injuries occurring in coal mining 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 from the files. These were
records of:

° Accidents that did not result in any - injuries;

] Injuries occurring in a disaster situation (i.e., where
more than five deaths result from an accident);

° Accidents and injuries occurring in anthracite mines;

® Accidents and injuries occurring in surface mines; and

° Accidents and injuries occurring in surface operations

at underground coal mines.

Included in Appendix D is a set of tabulations and cross tabu-
lations of data showing the nature of injuries occurr1ng in
underground coal mines during 1972 through 1975.2 The seven
tables in Appendix D are as follows:

° Table D-1 - Total number of injuries by nature of injury;

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

® Table D-3

Nature of injury by location;

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

[ Table D-S5 - Percent of injuries by cause;

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

] Table D-7 - Percent of injuries and percent of mines by

mine size-average monthly manhours.

zthc entire data bases for 1972, 1973, and 1974 were used in the gnalyses of
data for these years. A 70% sampling of records was employed in the analysis
of the 1975 data.
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Data for table D-7 were obtained from MESA's coal address record
file as well as from the accident and injury record file dis-
cussed previously.

Findings

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

Most Frequent %des of Injuries. Five injury classifications
comprised more of alIl 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:

Y Bruises - 37%
. Sprains/Strains - 24%
Y Cuts/Lacerations - 16%

. Fracture/Chip - 10%
° Multiple Injuries - 5%

While the number of reported injuries 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 7% over the four year period (from 40% to 33%), the percent
of injuries that were fractures and chips increased about the
same amount (from 7%-14%). One might speculate from this fact
and the fact that total number of reported injuries were
substantially fewer in 1974 and 1975 than they were in 1972 and
1973 that some 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 same 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 Body Affected. As is shown in Table D-2, the distri-
bution of injuries according to part of body affected shows that
there are significant numbers of injuries affecting all body
parts. However, injuries to the lower arm (bruises, cuts and
laceration, and fractures and chips) and trunk (primarily bruses
and sprains and strains) constitute the majority of all injuries.

Site of Occurrence of Injuries. Approximately 25% of all
accidents occurred off section in each of the four years that
were under study. The types of injuries that were reported as
occurring on and off section were generally similiar. The major
differences (as can be seen in Table D-3) were that the percen-
tage of reported injuries categorized as bruises was greater for
the on section category than the off section category by a
difference of 3% to 5%. The percentage of reported injuries
categorized as sprains and strains that were sustained off
section exceeded that on section by a difference of 4% to 6%.
This may be attributed, at least in part, to the different types
of work that are undertaken on and off section, the decreased
level of supervision provided off saction, and the fact that
miners working off section are less likely to be working in teams
than are the miners working on section.

Severity of Injuries. An interesting finding that may be
made in reviewing %aBIe D-6, is that over the four year period
under study, the percent of injuries categorized in the fatal/
permanent disability and temporary total disability classif-
ications has increased 13%. The percent of injuries categorized
in the two lesser severity classifications has decreased by about
the same amount. Over this same time period the total number of
reported injuries has decreased by almost 50%. These observa-
tions tend to sustantiate the speculation that the reporting of
less severe injuries is decreasing. It should be noted, however,
that no information learned through the three site visits nade
would substantiate this speculation. Mine operators interviewed
reported no major changes in accident reporting methods.

The data presented in Table D-6, show little difference in
the severity 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 miners working off section may
indicate that medical supplies and emergency care expertise
should be equally accessible to all miners regardless of the
location of their work station.
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Percent of Injuries by Size of Mine. Table D-7 displays data
on the percent of total injuries 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
emergency 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 community and area-wide EMS system

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

EQUIPMENT

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

» Recommended equipment;

) Storage locations for equipment;

] Methods of storing equipment;

L) 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 nainfained by
each operator of an underground coal mine and kept in locations
recommended 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 2 inch bandages;

Twelve rolls 6 inch Kerlex (or similar) bandages;
Twelve rolls 4 inch Kerlex (or similar) bandages;

One box of assorted sizes adhesive bandages;

Four cloth blankets;

Oﬁe rubber blanket;

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:

e 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‘hile the recommended American Red Cross 24 umit first aid kit includes

one tourniquet, this piece of equipment is purposely being excluded here
while tourniquets had at one time been standerd first aid supply, they are no
longer recommended ss such by many knowledgeable groups and 1nd1v1dua?!.l,
including The American College of Surgeons. By not ineluding a tourniquet,
thereby forcing the improvisation of ome, if the need arises, it is hoped that
its indiscriminste use and resulting complications will be minimized.
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24 Unit First Aid Kit

2 units - 1" Adhesive Compress

2 units - 2" Bandage Compress

2 units - 3" Bandage Compress

2 units - 4" Bandage Compress

1 unit - 3"x3" Plain Gauze Pads

2 units - Gauze Roller Bandage

1 uwnit -~ Eye Dressing Packet

4 units - Plain Absorbent Gauze - 1/2 square yard
3 units - Plain Absorbent Gauze - 24"x72"
4 units - Triangular Bandages

1 wnit - 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 shall 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-monthly inspection of the first aid
equipment, the responsible individuals shall:

- Open each first aid container; -

- Take inventory of its contents; ot

- 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 tap; 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 immediately undertaken.

Treatment of Equipment and Supplies in the Regulations

Because of rapidly changing medical technology and practice
of emergency medicine, the desired supply of first aid equipment
is likely to change over relatively short periods of time.
Listing the required supply of equipment 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
whicg 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:

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

° Stabilization of the injured miner; in jarticular
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 important 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
recommended. Specifically, the following reasons are offered for
not requiring that miners 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
emergency treatment 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
miner. Because of storage and security problems, these
equipment could not properly be stored underground.
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 miner 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.

2

State laws vhich dictate the equipment, medications, etc. that the EMT is

allowed to use vary substantislly. In some states, unless the EMT is under
the supervision of medical personel, unless the EMT is under the supervisiom
of medical personnel, he is sllowed to provide a little more than basic first
aid to the injured patiemt.
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o CPR skills, like EMT skills, are subject to low levels
of retention and poor CPR technique unless they are
regularly practiced. Improper application of CPR
techniques can cause substantial harm to the patient.

Thus, although a number of states have developed, or are in
the process of developing, regulations that would require certain
numbers of EMTs in an underground coal mine, our analyses
indicate that the immediate availability of personnel trained in
first aid is more essential to providing emergency medical care
to coal miners than providing limited numbers of more highly
trained individuals. Those miners that do have very severe
injuries are likely to benefit more from immediate stabilization
{to stop bleeding, maintain an airway, etc.) than a delayed
response by an EMT who,  is not available at the scene of the
injury when it occurs.” The availability of EMTs at locations
throughout the mine might provide some additional benefits in the
case of the infrequent occurrences of very severe injuries, but
onlr if the EMT maintains his skills by practicing them
regularly. Thus, the recommendations that follow address the
importance of training all miners in basic first aid. In order
to increase the availability of more highly 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
taking such higher levels of training and are serious enough
about pursuing other activities that will allow them to maintain
their skills should do so. The experience of such individuals in
providing care to seriously injured patients is equally as
important as their training. For serious injuries, appropriate
linkages with surface areawide EMS resources is believed to be a
better approach than attempting to overcome the shortcomings of
using underground EMTs.

Recommendations - Personnel and Training

A first aid level training course that focuses on the
following subjects should be provided to all underground coal
miners:

33.:&« of the nature of higher level training such as EMT, it would be
desirable to train only these individusls having the ability to and interest

. in taking such training. This would necessarily mean that many fewer miners
could be trained as EMTs than could be trained in first aid.
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] Bleeding;

° Breathing;

® Fractures;

] Shock; and

] Transportation

A 14-hour course covering these topics will enable the trained
miner to properly undertake the three activities that are likely
to be required of him in an emergency situation: assessment of
the nature of injuring and immediate medical requirements;
stabilization of the injured miner; and transportation of the
miner 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
recommended that a minimum of five hours of refresher training be
given to all coal miners 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
miners. 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 recommeanded should not be made
mandatory for any miner. 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
miners 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 miners in emergency medical care may be »nrovided by
the mine 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 progranm.

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 immediate 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:

e Ambulance companies;

[ Physicians;
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) Hespitals, including diagnostic services, inpatient
general care, special care units (e.g., for trauma,
spinal cord injuries, burns, acute coromary care); and

) Medical clinics

In recent years there has been increasing emphasis nationwide
on developing organized regional emergency medical service (EMS)
systems. As defined in the Emergency Medical Services Systems
Act of 1973, an EMS system is one that "provides for the
arrangement of personnel, facilities, and equipment for the
effective and coordinated delivery in an appropriate geographical
area of health care services under emergency conditions".% With
the assistance of grants awarded by the Division of Emergency
Medical Services of the Department of Health Bducation 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
emergency medical service systems in the areas under their
jurisdiction. Interfaces with existing EMS systems serving the
area of the coal mine must be established. Since the basis of
the proposed EMS system 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) must 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. 4

Regional emergency medical services systems, where they
exist, should be the focal point for any interfaces between the
- mine operator and the providers of any emergency medical services
that may 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 systenm
having jurisdiction over its area. If no organization

4p L. 93-1S4, Emergency Medical Services Systems Act of 1973, Section 1201.
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responsible for the development and operation of such a system is
on this list, the mine operator should investigate whether a
local EMS system, 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 themselves.
Making arrangements directly with health care providers in those
areas having organized EMS systems la{ also be necessary, if such
arrangements cannot be made through the operating agency of the
EMS 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 whom the mine operator
can make arrangements for providing emergency medical assistance
for injured miners can be identified.

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

Training;

Communications’
Transportation’

Facilities and Personnel;
Information and Education;
Disaster Linkages; and
Evaluation.

The mine operator should develop a plan for relating with the
area EMS system that addresses these subjects.

Training

Emergency medical care readiness at the underground coal mine
should be achieved, as was previously discussed, through the
training of underground coal miners in first aid. Other courses
in emergency medical care should be made available to miners
interested in taking them. While, in many cases, the instructors
for these courses will be mine employees (e.g.,) the mine safety
directors) it, may, at times, be necessary to seek instructors
from other sources. This will be especially true for small mine
operations that cannot support an instructor or for higher level
courses (e.g., EMT training course). .
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The EMS system operating agency, local universities, or
health providers could assist the mine opeator in providing miner
training in emergency medical care training. Naturally, the
training course instructors and curricula should comply with any
requirements for certification or content that are enforced by

Communications

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

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

- trauma unit
- burn unit
- acute coronary care umit

) Licensed physicians; and
° Medical clinics

These plans should include the following information:
® Name of provider;
] Method of communication with provider:

- include telephone number if telephonic
communiciation

- inlcude radio frequency and station call leters if
radio commuication

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

- special care units available

- areas of service for emergency transportation
services

- physician specialities

-~ other
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e Time from the mine site to the provider (where
applicable); and

e 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 mine shafts or slopes. As a minimum this
information should be readily available to the individuals 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 ‘iny 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 memorandum of understanding should
specify the types of equipment and personnel resources that are
employed 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 mine.

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

Memoranda of understanding should be established with
facilities and personnel that can provide emergency medical
assistance for any person injured at the mine. In addition to
establishing memoranda of understanding with nearby physicians,
hospitals, medical 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 memoranda 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 minimum, 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 immediate 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 piovided
(e.g., hours of operation).

Informa:ion and Education

The mine operator shall work with the local or regiomal EMS
system and/or area health care providers to educate and inform
the employees at the mine of any development or initiatives

relate

to the provision of emergency medical services. This may

include the promulgation of information on:
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) Available training programs;

° The implementation of central EMS telephone access
numbers (e.g., 911)

° Accident prevention programs;

° Other emergency medical service programs being

implemented in the area.
In this way, the mine operator can serve to aid the EMS system or
local health providers in achieving their goals of keeping the
general public informed about the EMS system available to them.

Disaster Linkages

In the event of disasters, the mine operator and the EMS
system may be able to mutually aid each other. In the event of a
disater at the mine, resources available at the mine may be
insufficient either in terms of numbers or skills, Thus,
resources available through the EMS system 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
valuabie resource for the community.

The mine operator and the organization responsible for
disaster planning in the area (e.g., civil defense, local
hospital, or the EMS system operating agency) should establish a
mutual aid agreement 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 agreement. .

Evaluation

Periodically, all parties involved in the provision of
emergency medical care at underground coal mines should evaluate
their performance to determine whether any changes in their
protocols or procedures are required. Among the individuals and
organizations that should be involved in such an evaluation are
ambulance services, physicians, hospitals, and clinics with whom
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memoranda of understanding are established; miners;
representatives of the EMS system 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 emergency medical care at the mine;

The emergency medical care that is provided at the mines
by miners trained in first aid and other levels of

The emergency medical services provided to miners by
ambulance service, hospitals, physicians, or other
providers of emergency medical care services at the
mine; and

The training courses that are provided to the mine
employees.

The goals of this evaluation should be the i.entification of any
problems that exist and the improvement of the emergency medical
care that is afforded to underground coal miners.

Iv-17



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 regulatioms. They include
the guidelines concerning first-aid training of coal mine personnel;
minimm equipment requirements, and location of equipment.
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Code of Federal Regulations
Title 30 Part 75

(@) Esch operstor shall, immedintely
Mumm
mmm PATsgrapbs (a)
angd (b) of this §75.1713~1, or imme-
diately aftar any

arrangements to provids medical sssist-
soce and transportation &t the mine,

medical TraAlSe
in accordance with tha proe

60 days dur the selsction of & Dew
supervisory smployee to be trained, ye-
port in writing to the District Manager
mnamnndlobmozmchmmu
and the date on which such employes
satisiactorily completed a first-aid traine
ing courss.

§ 78.1713~4 Firstwid training program;
availshility of iastruction w all

course of struction shall e made avail-
sble to newly smpioyed miners within §
months after the date of employment,
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§ 75.1713-5 First-aid training program;
of supervisery employees;

¢oal mine shall
training

§751713-6 Firstsid training program;

requiremenis.
@) All first-aid training Progtams re-
under the provisions of §§ 75.1713~
% and 7317134 shall include 10 class
sours of training in & course of

(a) Each operator ¢f an underground
coul mine shall meintain a supply of the
arst-aid equipment set forth in para-
lnph(b) of this § 75.1713-7 at each of
the Iollowing iocations:

(1} At the mins dispatcher's office
ather appropriste =~

A-3

(3) At a point in each working sec.
ﬂunmtmunth.lnsoo feet outby ths

active working face or faces.

(b) The first-ald equipment requirsd
to be maintained under the provisions of
paragraph (a) of this § 75.1713-7 shall
include at least the following:

(1) One stretcher;

(2) Ope bLroken-buck board. (If &
splint stretcher combination is used it
will satiafy the requirements of both (1)
and (D)),

(3) 24 trianguler bandsges (15 if a
splint.stretcher combination is used).

(4) Eght 4-inch bandage

presses;
7) Oune foille;
(8) mdot.hbhnhh
[£)) Om rubber bilanket or equivalent

(10) ‘Two tourniquets:
(11) One l-ounce bottle af arcmstic
spirits of ammonia or 1 dosen ammonis

(12) The necessary complements of
arm and leg splints or two each infiatable
plastic arm and leg splints.

(¢) All Orat-ald subplies required to
be maintained under the provisicns of
urlmphl (2) and (b) of this | 73.1713-

7 shali be stored In suitable, sanitary,
dm tlch moisture pmot containers
th. such supplies shall be accessible 0



Proposed Amendments to
Code of Federal Regulations
Title 30 Part 75

§ 752004 Triining inexperienced-
conrses of instruc-
tion ) boure of instruction.
To Include
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ALABAMA

Division of Safety and Inspection
Department of Industrial Relatioms
Birmingham, Alabama

ARKARSAS

Arkansas Department of Labor
Division of Mines
Fort Smith, Arkansas

COLORADO

Division of Mines

Department of Natural Resources
Denver, Colorado

ILLINOIS

Department of Mines and Minerals
Springfield, Illinois

INDIARA

Bureau of Mines and Mining
Indianapolis, Indiana

KERTUCEY
Commissioner

Department of Mines and Minerals
Lexington, Kentucky

MARYLAND

artment of Labor and Industry
timore, Maryland



MORTANA

Bureau of Safety and ﬁealth
Division of Worker's Compensation
Helena, Montana

" NEW MEXICO

State Inspector of Mines
Albuquerque, New Mexico

OHIO

Ohio Division of Mines
Columbus, Ohio

OKLAHOMA

Chief Mine Imspector
Department of Mines
Oklaboma City, Oklahoma

PENNSYLVANIA

Depactment of Environmental Resources
Office of Deep Mine Safety
Harrisburg, Pennsylvania

TERNESSEE

Tennessee Division of Mines
Department of Labor
Knoxville, Tennessee

UTAR

Industrial Commission and
Utah Labor Relations Board

Salt Lake City, Utah



VIRGINIA

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

WASHINGTON

State of Washington

Department of Labor and Industries
Olympia, Washington

WEST VIRGINIA

Department of Mines
Charleston, West Virginia

WYOMING

State Inspector of Mines
Rock Springs, Wyoming
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LIST OF PARTICIPANTS IN THE
PANEL MEETING ON EMERGENCY MEDICAL SERVICES
IN UNDERGROUND COAL MINES



10.

11.

Ms. Linda Byers
Education and Training Division
Mining Enforcement and Safety Administration

Mr. Nick Fannick
National Institute for Occupational
Safety and Health

Mr. Dennis Huntsmann
Southern Utah Fuel Company

Dr. Marilyn Hutchison

" National Institute for Occupational

Safety and Health

Mr. Peter Kauffman
Management Engineers Incorporated

Dr. Woodrow W. Massad
Consolidation Coal Company

Dr. T. Crawford McAslan

Maryland Institute for Emergency
Medicine

Ms. Bea Page, R.N.
The Orkand Corporation

Mr. Elliott Pickar
The Orkand Corporation

Dr. Richard E. Piccirillo
Appalachian Laboratory for Occupational
Safety and Health

Mr. James E. Warren

National Institute for Occupational
Safety and Health
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APPENDIX D

ANALYSIS OF MESA
COAI, ACCIDENT AND INJURY RECORDS
1972 - 1975



Table D-1 - Total Number of Injuries by Nature of Injury

Table D~1 presents a tabularion of the number of injuries
cccurring 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 (rounded
to the nearest percentage point) of that year's reported injuries
(coluemn 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 caregories 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 part 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 clagsified in the nature of injury category (i.e., percentages
of column totals).

lThe one exception 18 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 area generally extends for no more than 500 feet.
Off section is de%ined as being all other areas beyond those
included in areas considered to be on section.

Table D-4 - Naturz 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 each 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.

-
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Table D-6 - Percent of Injuries by Severity Class

Table D-6 is a summary table showing the percent of all
injuries sustained in each year that were categorized within
each severity classification. The same severity classifications
:ngn ingable D-4 and explained in Exhibit D-3 are shown in

s table.

Table D-7 - Percent of Injuries and Percent of Mines by Mine
Size - Average Monthly Manhours

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 table should allow some assessment of whether the
rate of accidents differs amnong mines of different sizes.

D-4
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Exhibit D-1
Nature of injury Classification

Abbreviated Class|ficatlon

Amerlcan Standard Method Classiflcation

Amputation

Amputation 6r Enucleation,

Burn - Heat

Burn or scald. The effect of contact with hot substances. Does
not Include chemical burns, effects of radlation, sunburn, systemic
disabillity such as heat stroke, friction burns, etc.

Burn - Chemical

Burns, chemical. Tissue damage resulting from the corroslve action
of chemlicals, chemical compounds, fumes, etc. (acids, alkalies).

Burn - Electrical

Burn from electric arc.

Brulses

Brulses, Contuslons, Intact with the skin surface.

Cuts, Lacerations

Cuts, lacerations, punctures, open wounds.

Dislocation

Dislocatlion.

Electrical Shock

Electrical shock, electrocution,

Fracture, Chip

Fracture, Chip.

Hernia Rupture

Hernla, rupture. Includes both inguinal and noninguinal hernias.

Scratches

Scratches, abrasions, superficial wounds.

Spralns, Strains

Spralns, stralns, ruptured discs, whiplash, twists.

Multiple Injuries

Multiple injuries,

Pneumoconiosls

Pneumoconlosis: A general term referring to a pathological condition
caused by the actlon of fine dust or other fine particulate matter In
the lungs. (Includes asbestosis, anthracosis, coal workers, pneumoco-
niosis, silicosis, and other pneumoconiosls not elsewhere classifled.)




Exhibit p~) — Cont.

Abbreviated Classification

Amerlcan Standard Method Class|ficatlon

Other Mlscellaneous

A total of 12 categorlies comprising less than 1% of all Injuries
were Included in thls category, They are as follows:

Asphyxia, strangulation, drowning, smoke Inhalation.
Concussion, Braln, Cerebral,

Contaglous or infectlous diseases. Anthrax, Brucellosis,
Tuberculosis.

Permatitls. Rash, skin or tissue Inflammation, Including bolls,
etc. Generally resulting from direct contact with Irritants or
sensltizing chemicals such as drugs, olls, blologic agents,
plants, woods, or metals, which may be In the form of solids,
pastes, llqulds, or vapors and whilch may be contacted In the

pure state or In compounds or In comblnation with other materfals.
Does not Include skin or tissue damage resulting from the
corrosive action of chemlcals, burns from contact with hot
substances, effects of exposure to radlation, effects of exposure
to low temperature or Inflammation or lrritation resulting from
frictlon or impact.

Freezlng, frostbite, and other effects of exposure to low
temperatures.

Hearing loss or Impalrment.

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

inflammatlon or irritation of the Jolnts, tendons, or muscles,
includes bursitis, synovitis, tenosynovitis, etc. Does not Include
strains, sprains or dislocation of muscles or tendons, or their
after effects.




Exhiblt D~1 — Cont.

Abbreviated Classification

American Standard Method Classiflcation

Other Miscellaneous — Cont.

Polsoning, systemlc—A systemic morbld condlition resulting from
the Inhalatlon, Ingestion, or skin absorption of a toxic sub-
stance affecting the functioning of the metabollic system, the
nervous system, the clrculatory system, the digestive system, the
resplratory system, the excretory system, the musulo-skeletal
system, etc, includes chemical or drug poisoning, metal polisoning,
organic diseases, and venomous reptlle and Insect bites., Does not
include effects of radiation, pneumoconiasls, corrosive effects of
chemicals; skin surface irrlitations, septicemia or Infected wounds,

Radiation effects: All forms of damage to tissue, bones, or bady
flulds, Including:

Burn from electric arc, not contact

Laser burn

Lung cancer, lonlzing radiation

Sunburn

Other radiatlon effects, not elsewhere classifled

Heart attacks.

Cerebral hemorrhage, not concussion.




Exhiblt D-2
Part of Body

Abbreviated Classification

Amerlcan Standard Method Classiflcations

Head Head, Brain, Ear, Face, Scalp, Skull, or any combinatlon

of these parts
| _Eye Eye

Trunk Trunk, Abdomen (Includes Internal) organs), Back (Includes
muscies, spine, and spinal cord), Chest {Iacludas ribs,
breast bone, and Internal organs of the chest) Hips {in~
cludes pelvis, pelvic organs, and buttocks), Shoulders
or any combination of these parts

Upper Arm Arms, Upper Arm, Elbow, Forearm, or any combination of
these parts

Lower Arm Wrist, Hand (not wrist or fingers), Fingers or any combina-
tlon of these parts

Upper Leg Legs {above ankle), Thigh, knee, ankle, or any combination
of these parts

Lower Leg Foot, toes, any combination of these parts

Multiple Parts

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

Body System

Body System {app)les when the functlon of an entire body
system has been affected wlthout specific Injury to any
other part, as In the case of poisoning, corroslive 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
lnj;ry which includes damage to the nerves of the spinal
cord,; .




Exhlblt D-3
Severity Classificatlons

Abbreivated Classifications MESA Classifications
Fatal/Permanent Fatal
Disability

Permanent Total Disabllity., The loss of, or loss of use
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 Dlsability, Any nonfatal injury which
permanently but only partially disables a worker, includes
the total or partial loss or loss of use of an arm, a hand,
a leg, a finger(s), an eye, hearing, etc., even though

no time was lost. Amputations.
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Temporary Total Temporary Total Disability. Any nonfatal Injury which
Disability does not result in permanent Iimpalrment, but which renders
the injured person unable to perform a regularly established
Jjob which Is open and available to him during the entire
time Interval corresponding to the hours of his reguiar
shift on any one or more days (including Sundays, days

off, or plant shutdown) subsequent to the day of Injury.

Temporary Partial Lost Workdays, but wlthout Disabling Injury Days Lost.
DIsablllty For example: The employee was assigned a temporary job,

i or the empioyee worked at a permanent job less than full
time, or the employee worked at a permanently assigned
Jjob 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 No Lost Time Injuries. For example: A minor cut Is
bandaged and worker returns to his job on the same shift.




Exhiblt D-4
Cause of Injury Classification

Abbreviated Classification MESA Classification
Induced by the unique Fall of roof, back, hanging wall, overhead, or brow
environment of the mine Pressure bumps or bursts

Fal) of face, wall, breast, side, footwall, and plllar
inrush of Water

Explosions of gas, coal, or other dust

Suffocation

Mine fires and suffocation from fires

Ignition of gas or dust

01-a

Induced by Some Sliding or falling material or objects
external agent Handling materials

Handtools

Haulage

Explosives

Electricity

Machinery

Miscel laneous

Other Accidents Involving Slips or falls of persons

only Injured miner Stooping or kneelling on sharp or loose objects
Striking or bumping against projects

Lifting and pulling

Occupational lilness Occupatlonal skin diseases

pust diseases of the lung
Respliratory dlseases

Polsoning

Disorders (toxic materlials)
Disorders (repeated trauma)

Al) other occupational diseases




Table D-1

Total Number of Injuries by Nature of Injury
1972~1975
Naturs
of
injury 1972 1973 1974 1975
Aspuzation 127 i3 102 i23
{12} (13} 1z (1%)
Surn-teat 21 153 53 106
. [§E4] {12 {1%) (1%}
Burn = 58 1 26 40
Chamical
Surn - i9 166 1 -~
Elecrrical 2% 0L
-Bruises 7.518 6,540 3,405 3,982
(s0%) (38%) (35%) (33%)
Cuts, . 1,850 2,661 1,583 2,093
Laceracions (i1s%) (15%) (163} {173)
Oislocation 73 63 had “
Electrical 53 42 16 54
Shack
Eescture, 1,373 1,42 1,212 1,708
Chip (73 (8%) (12%) (14%)
Harnia, 8 89 1 68
Rupture an (3 (%) (1
Scrazches 253 172 i 1511
(1% (13) [RE4] (1%
Sprains, 4,086 3,966 2,436 2,378
Scraing {220) {23%) {25%) (25%)
Multipie 1,152 799 [T ] 5§59
injuries (62 (53} {53) {53%)
hfc?-nmiosis 392 309 77 123
Silicosis (2%) {s2) (3 (1)
Other 95 8 56 105
Miscallsneous ag) (§39] {1%)
TOTAL 18,614 17,215 9,783 12,117
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Table D-2A
Nature of (njury by Part of Body

¢1-a

1972
Hature Part of Body
lu?:ry face and Hultiple Body

Hand fye Frunk Uppar Ars | Lowar Ars | Upper Leg Lower Leg tarts Systen T07AL
Aeputation ' 3 0 L] 100 ] s L] H 0 [£1)
1}}]
Burn - Heat 1 L]} i w [ ] 7 0 ] 208
(1} 1]
Surn - 2 i [ 2 [ 2 o 1 ] 1]

Chemlcat
Bursn - 9 190 ] 3 st 2 o n 0 Ny
flocirical (2%)
brulses L}1) 27 1,365 528 1,978 1,38% 1,207 113 ¢ 7,481
({3}7]
Curs, (11} 176 1) 120 374 234 £33 »n o 2,004
Lacarations (16%)
Distocatlon b} [} ] 5 15 L] 3} 0 0 n
Electricat ] ] 2 5 L] ] | 13 16 L}
Shack (oy)
Fracture, 02 [} a0 8 L1} 178 284 B [] 1,370
Chip {8)
Hernia, 0 [ . L] [} 1] [ [} [} 78

uplure
 cratehes (3] 111 20 29 1] 3 L] 13 0 b7
’ {iy)
Sprains, 221 0 2,603 EL} 162 385 392 95 (1 5,0h2
Strains (22%)
Haltiphe 15 71 2 78 287 thi 53 n [ 1,065
injuries (%)
Other 18 5 L] ’ o 3 28 B ' 4 27 9k
#Hiscelloncous i us
YoTAL 1,684 (1] 581 978 4,604 2,h27 2,192 1,040 4) 18,113
{9 {3} (25%) - (31 (25%) (133 (122) (%) ) {1002}
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Table D-2B

Nature of Injury by Part of Bod

1973 '
Nature Part of Body
of Face and Mubtipls Body
tnjury Head Eyo Trunk Uppur Arm | Lowsr Arm | Upper Leg | Lowar Lag | Parts Systom TOTAL
[ 1 [} ] ) i
Asputation @ ! % ! (“:
surn - Heat 27 19 2 N @ 2 ) N 0 153
(13)
Surn ~ 7 8 3 [} [ 5 \ 2 [} 1]
Chemlcal
Surn ~ 15 87 [] L] 5 2 [] 23 [] 166
Electrical )
Bruisas 378 107 i,280 LY/ ] 1,880 1,220 964 405 o 6,514
(%0%)
Culs, 590 [L]] 40 128 L2 k11 227 k1) 0 2,654
Lacerations ' {163)
Oislocat ion 2 0 &2 5 1o 9 i [} ] (1]
Electrical ] a [} [] ] [] 0 8 26 kY]
Shock
Fracture, 121 [] [hL] 15 LY} ] 169 337 30 0 1,419
Chip {93)
Heraia, ) 0 ) o ) 0 ) 0 o 89
Rupture )
Scratches 3 38 15 15 3 20 k] H ] 172
(13)
Sprains, 244 0 2,624 Al 160 A0t 340 106 0 3,943
Siralns (243)
Multipte 95 s 8o &2 192 91 Al 24} 0 798
Injuries (53)
Othvar i8 ? 10 2 3 12 ] 2 k1] L]
Hiscellansous )
ToTAL 153 a6 8,31 88s 4,02 2,159 1,926 81 59 16,247
(93) %) (272) (52) (253) (133) (12%) (5%) (1003)
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Table D-2C

Nature of Injury by Part of Body
1974

Part of Sody
Hature
° Face and Hultiple Body
Injury Hoad tye Trunk Upper Arm | Lower Arm | Upper Lag | Lower Leg Parts System TOTAL
T
Asputat lon o i 0 3 84 3 9 ) 0 102
(13)
Burn - Weat T [} 2 L] 20 [} i 6 0 53
(13)
durn - H 19 i ) | 2 0 0 0 26
Chemice)
durn - 0 ] 0 0 0 ! 0 [] [] [] }
Eloctrical
Prulsos [11] 37 662 222 822 685 552 224 0 3,385
(363)
Cuts, 325 98 17 10 7%0 136 (1} 30 [] 1,528
Lacerations . (163)
Oislocation 2 0 2\ [} 1} [ ] ] [] 0 (1}
Elecirical [] '] [] 2 [} [] 0 [] 13 16
Shock
Fracture, 102 [] 153 90 L1} 152 24 24 [] 1,200
thip ' (133)
Hernla, 0 [ 65 [ [ [ 0 [ [ 65
Rupture (13)
Scratchos 7 3 20 i 20 (13 2 5 [] "
’ (13)
Sprains, 128 0 1,644 37 91 263 216 53 [] 2,425
Strains (263)
Mitlple 59 [ 45 20 87 36 19 1 0 LLY)
Injurles (53)
Other 20 0 3 2 ) 20 0 ] 9 56
Hisce)lanvous ‘(Il)
TOTAL 030 200 2,633 463 2,29% 1,320 1,186 521 22 9,870
(9) (23) (282) (52) (283) (183) (133) (63) (1002)
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Table D-2D

Nature of Injury by Part of Body

1975
Hature Part of Body
' of face and Hultiple Sody
ajury Nead Eve Trunk Upper Arw | Lowar Arm | Upper Lag | Lowar Leg Parts Syitem TOTAL
Aaputation A | 0 3 1n 7 ¢ 0 0 (:3
Burn - Heat i5 ) \ s 1) ) \ 2% ) (:‘3
Suin -
o ° 8 3 . . 15 3 ' 0 3
furn -
Electricatl 4] 0 0 0 0 0 0 0 0 0
3,96
Brulses 258 3 850 264 876 m 657 0 s (m?
Cuts 2,683
s lons a6 1% 35 109 },0h2 18 19 28 0 tin
Olslocatlion ] [} H} 3 18 1] ] ] 0 LT
Electrical
Shock [1] [1] 1] 1 3 [1] o io 4o [1]
Fracture
’ 124 1 226 10 648 in 356 26 0 1,702
Chip 9 (1h3)
Hernia,
Rupture o 0 68 ° ° [ ° o ° “::
Scratches (1] b H 3 6 24 24 3 13 [} (:z])]
Strains,
Spraim T o 193 54 w2 286 300 82 o 2,959
Hultiple ".557
injuries 60 1 50 29 80 19 25 261 o (s1)
Other 103
e aneous » ¢ " 5 s " o 5 2 o
1,:83 244 3,22) 594 2,929 1,445 1,546 132 62 11,935 -
Tora (io2) ) Gn) (52) (351) (i22) (i32) 62) 02 (1602)
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Table D-3
Nature of Injury by Location

1972-1975
Nature 1972 1973 1974 1975
of
injury On~Seciion j OFf~Section | TOTAL On-Saction | Off-Saction | TOTAL On-Sect lon § OFf-Section § TOTAL fn-Sectlon § Off-Saction | TOTAL
Mvputat o 95 n 126 » 3 " 7™ 20 102 100 n 122
as) (%) %) (%) Os) (s) (%) (s) as) (%) (s )
surn - Heat 1Y) 57 206 ) N 153 I7) 7 53 7 i 106
() (s) [(131) (111] (§11) (13] ) [119) (%) 0s) (18) (1%)
Surn - [ % 56 V) 15 n N 1o 2 3 o Y
Chemica)
Surn - ™ 127 39 "s 51 166 ) ° ) ° o °
Electrical as) %) (28) 0% (s (1%
Srulses 5,705 1,745 1,500 5,056 t.h60 6,516 2,662 m 3,405 3,037 937 3,974
(h1%) (38%) (v3) (39%) (158) (38%) (36%) (ne) (35%) (3%%) 1) (3%
tuts, 2,202 ) nem i 2,006 636 2,652 b, 159 mn 1,531 1,574 509 2,083
Lacerations (16%) (%) (153%) (16%) (15%) (15%) (163%) (163) (162) an) an) an
sislocat lon (7] 3 n 9 20 69 3 12 L] 35 [} ) A8
(%) (s
Electrical [Y) [k 59 35 ¥ 42 10 [ 16 [ H 8 53
Shack
Fracture, 1,084 303 1,367 1,09} 323 1,06 931 28 1,232 1,288 [11] 1,699
Ehip (ax) (1) 1 (83) (83) (8%) ) (12%) (122 (183) an) (143)
terala, 56 22 78 66 22 88 A5 20 65 5h 1\ .68
Rupture 0y (1) () 02) (1) ) (%) (13)
scratches 197 54 51 19 5 170 87 2% m 99 32 131
(12) (1) (3) i (%) Gz (as) (0% %) %) (1) ) (ag)
Sprains, 2,922 1,423 4,045 2,881 1,070 3,951 1,733 23 | 2,43 2,099 87 2,973
Strains (213) (25%) (223) (223) (26%) (23) (233) (29%) (25%) (233) (283) (25%)
Multlple 909 242 1,450 609 185 79h 348 100 L] ] h28 127 555
Injuries %) (53) (63 59 %) (53) {5%) (W) (s3) (s3) ) (s%)
Preumocaniosls 300 9t 391 655 254 909 215 6 2 7 52 123
Stitcosts (23) () )] o (1) (s3) o0 oY 5 ) (v (1)
Other % 21 97 56 26 ) 39 1 56 n n 105 |
Hiscellanacus ) ar) () ay o 1) (s ) ()
TOTAL 14,076 A, 085 18,56} 12,965 5,108 147,153 7,39 2,39 9,783 9,009 3,072 12,081
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Table D~4A

Nature of Ipjury by Severity Classification and Location

1972
Op-Saction 0ff-Section Total
[N
;uu Falal/ Tomporary | Tempurary No Fatal/ Temparary | Temporary Ho fatal/ | Temporary | Temporary o

Injury Parsanent Total Partial Lost Pormanunt Total Partial Lost Permansnt Total Partlal Lost
Disabiiity | Disablibey | Diseblliity | Vina Odsablidty | Disabiliay | DinablVicy | Time || ®bsanidicy | Disablitay | Disabliity | Time
Asputation 95 0 0 0 10 0 0 ] 128 [} 0 i
(100%) (n) ) (333) (13)
Surn - Haat o & o o o 19 2 ” 0 ” 2 125
(813) (59%) (3) ((33] (653) (383) (1%) (613)
Surn - 0 10 0 ] [} 6 0 11 [ i 0 40
Chomical {258) (152 (383) (63 {298) s
Surn - 0 n 3 11 [ 50 0 n 0 127 3 189
Elecerical (A03) ) |sm) (39%) (61 (s01) (| (ssm
Srulsas [ 2,404 66 3,269 17 659 18 1,02 63 3,063 % 4,290
(1) (423) (%) (573) (13) (383) (13) (60%) (1%) (s13) (18) {513)
Cuts, ) 760 3 1,407 3 211 5 a22 7 m 1 1,829
Lacerations (as2) o0 e on) uy e ) o0 |ew
Dislocation ] 34 2 6 [ 1) 0 12 0 52 2 8
(81%) (5%) (182) {6og) (s02) () (3) (253)
Electrical i 19 0 ” 1 6 0 5 2 5 [ 2
Shock (20 (623) (363) (83) (se3) (a2%) 1) (s9%) ()
Fracturs, 1 19 H 203 4 214 8 n 17 1,008 62 200
Chip ) (753) st | (s (g) (713) o sy ag) (1) (s | (203)
Marala, 0 ) 1 " a 7 o [ [ 66 1 Tl
Rupsure (193 () {Gn) (1003) (#53) {L VI T
Scratches e 56 3 138 o 1} 3 38 0 P 6 176
(28%) (23) (702) (243) (63) (702) 2n) (23) (70%)
Sprains, 0 1,565 55 1,302 0 587 H 515 [ 2,152 7 1,817
Seratng (s43) () | se) (523) @) et (s3) (1) [ (asa)
Maltlple 5 (1Y 20 ] .5 " 6 1y » 563 % 532
Injuries (3 (s93) 0 |wen || (83 2w [em|l o (ho%) ) |wen
Other [} 111 2 23 ] 9 ] 9 7 54 2 n
Hiscollanecus )| gy ) oo {owll aw ) (33) m (s1) v |ow)
TOTAL 188 6,325 237 7,024 <63 1,930 63 2,338 251 8,255 300 9,362
cLassirie tn (63) | () (W43) oy |ew 1) (as3) 2 |
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Table D-4B

Nature of Injury by Severity Classiflcation and Locatlon

1973
On-Section Off-Sacticn Tota)
Nature

of Fatal/ Temporary | Vesporary L] Fatal/ Temparary | Yesporary o Tatal/ Temporary | Vsmparary %o
lnjury Permanent Total Partlal Lost Permanant Total Partial Lost Pormansnt Total Portinl Lost
Disabiilty [ Disabllity J DIsability | Vime Disability | Disability [ Plsablility | Tiem Disabitity | Disability | Divabliity ] Vime
n ' ) 0 I} ) ) ' 110 V ) 2

[] .

Argutatfon 1) ) w || o || e (i ()
Surn - Heat ) M ' n 0 18 0 10 ) 63 ' 8
(388) () 6w (533) (7% (313) (2) | (s83)
Burn - ] [ ] ] 9 ] 6 ] 9 ] 1] 0 18
Chenical “n) (530) {408) (60%) (k1) (s63)
durn - 1] 60 ] [1] 0 27 2 2 ] 87 b} 76
Electrical {s2) o | {53%) Gty o (s28) (| (sw
orotses M 2,10 wd {2,738 " 565 » 88 58 2,738 W | asm
(1%) {A33) (2%) (543) 13) 139%) {22) {583) (111 {422) {23) [£311)
Cuts, 3 m w0 1,260 ' 19) 7 a7 ) 904 57 |1.687
Lacorations (353) 2 |em (30%) oy Jem %) an |
2t 10cotlon ° Y] 2 10 0 7 ° 3 0 54 2 }]
(76%) ) | (0m) (853) (15%) (78%) oy o
Elactrical [ 15 [] 1 0 6 [} i & 21 [} 7
Shock () (432) (h63) (862) ) || oon (s0%) (%0%)
Fracture, 1] 812 69 198 9 m 18 8s 23 1,023 87 283
Chip (x) (%3) 6 | (e (3% (653) (1) | (261 (23) (n3) 6 | (2on
Hernla, ] [1} 0 2 ] 18 ] L] ] 62 ] 26
Rupture (670) () (823) (i) (700) (302)
Seratches 0 A 2 n ) 6 2 w3 o 50 ) e
onr () (6w (123) () | (asa) (29%) (21 | (68D
Sprains, ] 1,539 86 1,255 [} 521 [1] 488 [} 2,060 1h7 t, 703
Straina (s1) (F R (Y ) (63) | {as2) (52%) | ()
MBultiple 12 340 26 t31) [ 98 [}] 12 13 438 37 303
Injurias (22) (s63) w) | o {a2) (538) () |91 (20 (s5%) (sn | (e
Other L] 35 ' 16 5 1 2 12 9 42 ] 22
Wiscellaneaus [f (4, {63 2 jem |l o (am ) e fl {51%) ) | ()
TorAL 159 5,066 36 |soma]] . e 1,691 e | 2,03 225 7,557 w2 |7,9%
CLASSIFIED 03) ) 0n | (sen) {2%) {a3) () | (s20) on {70 TR KT
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Table D-kC
Nature of Injury by Severity ﬁlasslflcatlon and Lacation
197

On-Section 0f{-8ectlon Yotal
Hat T

.o". Fatal/ Vemporary | Vemporary No Fatal/ Temporary | Voemporary ko Fatal/ Yomporary | Vemporary o
Injury Permanent Total Partial Lost Permanent Tote) Partlal Lost Permanent Total Partlal Lost
Disabl Hity | Disabliity | Disabiiity] Time Dlsabliity [ Olsabliity | Dlsabitity] Vime Oisablitty | Dicablitity | Olsabllicy | Vime
Anputat lon 7" 0 ) ) 28 [) ) ) 102 ) ) o

(1003) (1003) (1003)

Surn - Heat ° " 1 2 ' ) ) 10 1 16 | 3
(323) (3) (663) n (an) (67%) (23) (30%) () (663
bura - 0 ? 0 9 ) 3 1 3 0 13 ' "’
Chealcal (483) {s63) (603) (10%) (308) (508) ) (v3)
Sura - [} 0 [} [} 0 0 [} [} [} 0 0 ]
Edectrical (100%) (1008)
Srolses 20 1,404 8 1,152 2 YY) 19 360 n 1,713 125 1,812
(111] (53%) {3n) (433) (453) (5%) {50%) (1?) (51%) (43) (45%)
Cuts, [ 522 30 607 0 (};] 16 166 0 70 46 123
Lacerations (as53) (%) {s28) (s08) (s) (%63) ) (32 (513)
Dislocation [ 1] ] 9 1] 9 ] 2 N ] 3t 2 n
(69%) (32) (282) (75%) (83) (17%) (70%) (5%) (253)
Eloctrical 2 1 2 [} [} 2 [] 3 3 7 2 L}
Shock (20%) (50%) (208) o) ||« (3 tsot) |} (19m) (hhg) (138 (25%)
Fracture, 12 679 62 160 [ 199 27 47 13 896 ] 207
chip oy (753) n an) ) (123 {10%) an) ) ) ) 7%
Hernla, 0 36 0 8 0 13 2 3 (/] [ H "
Rupture ' (82v) ) (758) (10%) 0s3) (803) () an)
Scratches ° s 2 L} ] 0 7 2 Ih [ A9 § 57
{483) (23) (h9t) (30%) (9%) (613) (458) (M) (s23)
Sprains, 0 1,079 90 56) 0 L11] 58 215 0 1,493 148 178
Straing (623) (53) 0n) (602) (82) (313) (623) t62) (12%)
Hultiple 2% 204 19 99 1”2 s 9 21 38 258 28 120
Injurles n (59%) (s3) e || (%) (s62) (93) (222) (93) (s8%) (6% an
Other t 2] H 9 0 10 0 7 ] 37 2 16
Hiscellancous (o (692) (s2) (23%) (s9%) O] (2 (662) () (29%)
TOTAL i35 4,057 295 2,686 48 1,226 155 est 183 5,283 As0 3,537
CLASSIFIED (23) (573) (%3 am (23) (sh2) n Gan) (22) (562) (s2) on




Table D-4D
Nature of Injury by Severity Classification and Location

0c-a

1975
On-lection off~Saction Total
Nature
of Fatal/ Temporary | Temporary o Fatal/ Temgorary | Tesporary Mo Fatal/ | Yeaporary | Temporary o
tnjury Parmanant Total Partial tost Permanent Total Partisl Lost Permanant Total Partial Lost
Disabibity | Disabldicy [ Oisablitity | Vime Disabiiicy fDisabidicy | Pisabibity | View Olsability | Disabidicy | Oisablility | Tiem
Angutation 9l a ] /] 20 ) 0 0 o 1} ] 0
(50%) 183) (1e) (801) (12%) (s0%) (%) (1t)
Surn - Heat 0 45 0 N ) 0 0 1 ) 59 0 W
(33%) ) (45%) (s53) (s5%) (A53)
Surn - [} 17 [] 1h a 3 [} 7 0 F{] 0 i}
Chamical (s51) (as3) (238) () ) (s2%)
Rurn - [} ] a ] [} ] ] ] /] ] 0 0
Electrical
Brulees 0 1,647 we |, 3 ) 1] s " 2,059 2y 1,67
(543) (s%) (h13) (h43) ({11] n) {s23) (6t) (42%)
Cuts, 0 680 61 32 ] 185 28 296 [} 866 29 i,128
Lacerstions (431) 1) (530 (26%) (s0) | (se) (a2%) | (st
Dislocatlon 0 2k 1 1o ] ] ] 3 [} 32 3 3]
(68%) (M) (283%) (61%) my | (221 (683) (6%) (26%
Electrical 8 22 L} o 3 ] ] [} 1] 24 L} 1]
Shock (197) {so1) o Jemil on o) (50) (213 {453) (o) | (268
Fracture, 15 954 98 222 3 280 h1] 9) 1} 1,234 (311 n2
Ehie ) (™) L TP ) | won) [l 0w (1% sy oo
Hernla, [] 52 ] 1 [] 3 | L} [] 60 [} 6
Supture (s7) o0 {60%) (1e2) | (ox) (s01) (20 )
Scratches 0 35 | 3] ) " 3 15 ] 49 4 ]
(35%) 0 | em (M3) (1) | sz} () (%) (603}
Spralns, [} 1,361 170 56) '] 552 00 220 ] 1.91) mnm 784
Strelns (653) ®) | “n) 02 (s (683) (00, | (268)
Multiple 59 254 1] 92 10 [ 1] 3] 24 68 335 36 116
Injuries (143} (598) 6 Jaw (8) (682} (ot} [0 || (2m) (602} | (2w
Other 1 )8 ] 10 3 15 L[] 10 15 53 [ 29
Wiscelianeous 1] (1) (s3%) @ |am (st) (482) mn Joew [| osu {s13) v | (2en)
ToTAL 1% 5,137 507 {3.089 0 1,577 65 |1, 235 6,715 1m0 Jaan
CLASSIF Je0 (20) (s83) 6 fosn o) (s2%) ou | (28) (63} 60 | s
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Table D5

Percent of Injuries by Cause

by Year
Year
Cause
1972 1973 1974 1975
Induced by the Unique
Environment of Mines 143 13% 143 153
lnduce&usy Some External
Agent hsy ks 463 433
Other Accldent Involving
Only Injured Miner 352 35 n Wz
Occupational Iliness 2% 5% 23 1%
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Table D-6

Percent of Injurles
by
Severity Class

Year
Cause '
1972 1973 1974 1975
Fatal/Permanent Disabliliity 1% 1% 2% 22
Temporary Total Disabllity 45% 463 55% 57%
Temporary Partlal Disabllity 2% 3% L1 6%
No Lost Time 523 50% 39% 36%
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Table D-7

Percent of Injuries

and

by

Percent of Mines

Mine Size — Average Monthly Manhours

Average 1972 1973 1974 1975
mhtt:‘ulrvs Perf:ent 1 Percent Percent Percent Percent Percent Percent Percent
Injiurles | Manhaurs § (njurles | Manhours | Injuries | Manhours | Injurles | Manhours
0 - 999 1% 1% 1% 1% 12
1,000 - 9,999 1% 17% 113 16% 17% 16% 12% 15%
10,000 - 19,999 15% 152 152 13% 17% 15% 16% 15%
20,000 - 29,999 138 123 153 143 173 163 133 133
30,000 - 39,999 163 15% 16% 12% 12% ng V4% 1}
ko,000 - 49,999 13% 11% 123 12% 1% 12% Rk 8%
50,000 - 59,999 9% 8% 153 1% 13% ng 10% 9%
60,000 - 639,999 7% 8% 6% 7% 5% 6% 8% 9%
70,000 - 79,999 8% 7% ' h% 7% b 7% 10% 9%
- 80,000 - 89,999 2% 3 L} 3% 2% 3% 3% by
90,000 - 99,999 1% 1% 2% 13 1% 23 4
100,000 - b3 3 12 2% 2% 1% 2%




APPENDIX E
FISCAL YEAR 1977 GRANTS EMERGENCY MEDICAL SERVICES SYSTEMS ACT

P.L. 93-154
P.L. 94-573



The following is a list of EMS grant awards under P.L. 83-154
and P.L. 94-573. This list, organized by State, identifies the
recipients of grants under sectioms 1202, 1203, and 1204 of the
Emergency Medical Services Systems Act of 1973 and the 1976
amendments 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
iniclude both (1) 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
initial operation of emergency medical services
systems. Grants and contracts for these activities
could be used for the modernization of facilities for
energency 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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F.Y. 1977 EMS GRANT AWARDS

ALNBAMA

Alabama Department of Public Health
Division of EMS

Bureay of Facilities Censtruction
Montgomery, Aiabama 36104

$740,050
Maswell Lee Warren ({205) 832-3935
Section 1203

To implement a first year effort in 2steblishing Basic Life
Support Ssrvices for: Southeast Alabama EMS Regicn, Dothan

{18 Counties); Birmincham Regional EMS Systems (6 Counties)
ang North Alabama EMS Systems, Decatur (14 Counties).

Alabama Dzpartment of Public Health
Division of EMS

Bureau of Facilities Construction
Montgomery Alabams 36104

enar ~aa
SedD T

Maxwell Lse Warren 1205) 832-.2935
Section 1204

To implement a first year effort in establishing Advancad Life
Support Services for the City of Tuscaloosa, Tuscaloosa and Hale
Counties which consists of 65% of total population for the 7
Ceunty EMS Region.

ALASKA

Alaska Cepartment of Health & Social Services

Emergency ledical Services, Office of Comprehensive Planning
‘Poucn H

ounzau, Alaska 99801

$698,0C0
Section 1203
Jo support the establishment of Basic Life Support Systems

in the Southeast {Juneau) and Nana (Kotzebue) EMS Regicns
of the state.



ARIZONA

Arizona Department of Public Safety (Northern Arizona)
EMS Division :

P. 0. Box 6638

Phoenix, Arizona 85005

$370,200

William Wade (602) 774-1894

Section 1203

To establish and implement a basic life support Emergency Medical
Services System with the Northern Arizona Council of Governments,

Flagstaff, Arizona, which w#will serve the counties of Yavapai,
Conconino, Navajo, and Apache (except the Navajo Nation). -

Arizona Department of Public Safety (Central Arizona)
EMS Division

P. 0. 3ox 6638

Phoenix, Arizora 85005

$645.704

Howard Adams (602) 263-5277

Section 1203 '

To establish and implement a basic life support Emergency Medical
Servica System for the Central Arizona Emergency 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
sso,m

Michael J. Williams (714) 834-6447
Section 1202

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



CALIFORNIA

COLORADD

Inland Counties EMS

3575 11th Street Mall

P. 0. Box 1370

Riverside, California 92501

$477,378

Rovert J. Perlstein (714) 787-6325

Section 1203

To establish and implement a basic life support Emergency Medical

Services System for tha counties of Riverside, San Bernardinc,
Inyo, and Mane.

Santa Clara Co. Health Department

Office of EMS

2220 Mecorpark Avenue

San Jose, California 95128

$520, 805

Milton J. Silberberg, R.N. (408) 297-1536
Section 1203

To coatinue in the development and implementation of an Emergency
Medical Services System.

Colorado Department of Health

4210 East 11th Avenus

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.



COLORADD

lorado Department of Health
4210 East 11th Avenue
Denver, Colorado 80220
$188,103
James C. McShane, Dr. H., MPH (303) 388-6111, Ext. 301.
Section 1204
Improve and expand Emergency Medical Sarvices from Basic Life

Support to an Advanced Life Support System in Council of
Governments Region II.

CONNECTICUT

DELAWARE

Connecticut State Department of Health

79 Elm Street

Hartford, Connecticut 06115

$400,000

Dennis Xerrigan (603) 556-2197

Section 1203

Initial implementation of EMS system for EMS Region 3Iin

Eastern Connecticut, which geographically includes approximately
one-third of Eastern Connecticut.

Delawara Department of Health and Social Services
Division of Public Health

Jesse C. Cooper Building

Dover, Delaware 19901

$181,000

Charles Habb (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 Winwood Blvd.
Tallahassee, Florida 32301
$430,000
William H. Hamlin (9C4) 487-1617
Section 1204
To implement a firsi year effort in establishing Advanced

Life Support Services in the Florida Panhandle EMS Region,
Tallahassze which js comprised of 18 counties.

District 7, Georgia Department of Human Resources

?. 0. Box 2299

Columbus, Georgia 31902

334,413

Hart S. Odom, M.D. {404) 327-1541

Sectien 1202

Plan for a Basic Life Support system in in the 14 counties
surrcunding the Columbus area.

Clarke Courty Board of Health

468 Milledge Avenue

Athens, Georgia 306C1

$27,500

George 0. Thomasson, M.D. (404) 542-8756
Section 1292

Plan for a Basic Life Support System in the 9 counties surrounding
the Athens area.
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GEORGIA
Richmond County Board of Health
1001 Bailie Drive
Augusta, Georgia 30902
$27,500
Maurice G. Patton, M.D. (404) 724-8302
Section 1202
Plan for a Basic Life Support System in tne 13 counties

surrounding the Augusta area.

itepartment of Human Resources
Emergency Health Section
618 Ponce de Leon Avenue, N.E.
Atlanta, Georgia 30308
$353,944
Milton Trippe (404) 894-5170
Section 1203

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

HAWAII

City and County of Honclulu
1455 S. Beretania Street
Honolulu, Hawaii 96813
$784,810

‘4illiam L. Dang, M.D. (808) 538-9011
Section 1204

To improve and expand their Emergency Medical Services program
to include advance 1ife support for the Island of Oahu.
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IDAHC
Idaho Department of Health and Welfare
Emergency Medical Services Bureau
Statehouse
Boise, Idaho 83720
$503,000
Paul B. Anderson .{208) 384-2125
Section 1204
To support the completion of an Advanced Lifa Support

system in Southwest Idaho (including the cities of Boise
and Twin Falls).

ILLIHOIS
I11inois Department of Public Health
Division of Emergency Medical Services
535 Hast Jefferson
Seringfield, I11inois 62761
$600.000
Mohammad akhter, M.D. (217) 782-5278
Section 1204
To expand and improve an EMS Régiona] System composed of 16
ccunties in the Peoria area.

INDIANA

Central Indiana EMS Council, Inc.

11 North Delaware Street, Suite 202
Indianapolis, Indiana 46204
$57,500
William T. Habig (317) 8&71-2128
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 Wavne, Indiana 46807
$450,000
Paul Arnold (219) 745-0541, Ext. 243 or 246
Section 1203

The establishment and initial operation of an EMS Regional
System composed of 2 counties

IcWA _
Tewa State Department of Health
Lucas State Office Building
Das Moines, Iowa 50319
$150,0C0
Rubert J. Carson {515) 2871-4962
Section 1202
To study the feasibility of establishing and operating

an EMS system, and planning the establishment and operation
of such systems in four Iowa EMS regions.

Iowa State Department of Health
Lucas State Cffice Building

Des Moines, Igwa 50319

$300,000

-Robert J. Carson (515) 281-4962
Section 1203

Establishment and initial operation of an EMS System
in Souix-Lakes EMS region, Narthwestern Iawa.
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KANSAS
Kansas State Department of Health & Environment
Building 321, Forbes Field
Topeka, Kansas 66620
$375,000
J. Thomas Adams (913) 862-9360, Ext. 573
Section 1203

Establishment and initial operation of an EMS systam in two
EMS regions of Westarn Kansas.

KENTUCKY
Department of Human ReSources
EMS Branch
275 East Main Street
Frankfort, Kentucky 40601
$165,107
Roland Dailaire (502) 564-7936
Section 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) 584-7996
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 Ragions.
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LOUISIANA
Louisiana Department of Health & Human Resources
333 Laural Street, Suite 653
Baton Rouge, Louisiana 70801
$50,000
Jack Edwards (5G4} 383-2288
Section 1202
For feasibility and planning of cne EMS Regicnal System.
Louisiana Dapartment of Health % Human Resources
333 Laural Stireet, Suite 635
$250,000
Jack Edwards {504) 829-2288
Section 1203

To establish and isplement a basic 1ife support system in one
EMS Region.

MATNE
Maine Department of Health, State of Maine
Department of Human Services (Southern Maine Region)
Augusta, Maine 04230
£409,000

Farnham Folsem (207) 289-2411
H. Alan Hume, M.D. (207) 622-7566

-Section 1203

Initial implementation of EMS system for Southern Maine which
Inlcudes Sreater Portland and Maine Medical Center.
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Maine Department of Health, State of Maine
Department of Human Services (Tri County Region)
Augusta, Maine 04330

$300,000

Farnham Folsom (Z07) 289-2411
H. Alan Hume, M.D (207) 622-7566

Section 1203 _
Initial implementation of EMS system for EMS Region 2

which includes Lewiston and Auburn.

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

$400,000

Farrham Folsom {207) 289-2411
H. Alan Hume, M.D. (207) 622-7566

Section 1204

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

MASSACKUSETTS
Massachusetts Health Research Institute
600 Washington Street
Boston, Massachusetts 02111
;450,000
tinda Leddy (617) 542-8785
Section 1203

Continued implementation for EMS areas 7, 8, 32 East and
47 3apacting in EMS region II, IV, V.
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- MICHIGAN

Michigan Department of Public Health
Division of Emergency Medical Services
P. 0. Box 30035

3500 North Logan Street

Lansing, Michigan 48909

$833,721

Hayne 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 togan Street

Lancing, Michigan 48909

$460,000

Wayne McKenna (517) 373-1406

Section 1204

To expand and improve an EMS Regional System composed of
14 counties in the Saginaw area.

MINNESOTA
Minnesota Department of Health
Emergency Medical Services Section
.717 Delaware Street, S.E.
Minneapolis, Minnesota 55440
$1,021,279
James Stoffels ({612) 776-5281
Section 1203

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



MISSISSIPPI

MISSOURI

Mississippi State Board of Health
Division of EMS

P. 0. 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 Lite Support program for the
seven counties surrounding Hattiesburg.

Missouri State Department of Social Services

P. 0. Box 57C

Jaffarson City, Missouri 65101

£550,000

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 improvement of the EMS system in this 21 county
bi-state EMS region.
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MONTANA
» Montana Department of Health and Environmental Sciences

State of Montana
Helena, Montana 59601
$325,350
Drew Dawson (406) 449-3395
Section 1203
Establish and initiate an Emergency Medical Services
Basic Life Support System in the Counties of Glacier,
Toole, Pondera, Chateau, and Cascade.

NEBRASXA
Nebraska State Department of Health
301 Centennial Mall, South
P. C. Box 95007
Lincoln, Nebraska 68509
5375,900
Richard Meyer (402) 471-2158
Section 'IZQJ
Establishment and initial operation of an EMS system in
two EMS regions.

Nebraska State Cepartment of Heaith
301 Centennial Mall, South

P. 0. Box 95007

Lincoln, Nebraska 68509

-$500,000

Richard Meyer (402) 471-2158
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.0. 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
communities.
HEW HAMPSHIRE
Dartmouth Medical School
Department of Community Medicine
Hanpver, MNew Hampshire 03755
£40C,000
Michael Zubkoff, Ph.D. (603) 646-3422
Section 1204

Expansion c¢f a current Basic Life Support system for a
portion of EMS region three.

NEW JERSEY
New Jersey State Department of Health
Division of Emergency Medical Services
P. 0. Bex 1540
Trenton, New Jersey 08625
$300,000
Joanne Finley, M.D., M.P.H. (609) 292-7837
Section 1203

To develop an EMS Communications and Management Capability.
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NEW MEXICS

NEW YORK

New Mexico Department of Health & Social Services
P. 0. Box 2348

Santa Fe, New Mexico 87503

£120,000

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

Section 1202

For feasibility and planning of three EMS Regional Systems.

New York City Health & Hospitals Corporation
125 Horth Street

Kew York, New York 10013

$555,060 ‘

Jack noivetsky (232} 233-3382

Section 1203

Tc develop and EMS Management capability and to refine their
present communicaticns system.

NORTH CAROLINA

Department of Human Resources

Office of Emergency Medical Services
P. 0. Box 12200

Raleigh, Nerth Carolina 27605

$118,589

Thomas Marmalink (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
Counties); and EMS Region 6, Greenville (29 Counties).



NORTH CARCLINA
Department of Human Resources
Office of EMS, Division of Facility Servicas
P. 0. Box 1220
Raleigh, North Carolina 27605
$305,971
Thomas Harmelink (919) 733-2285
Section 1203
To implement a first year effort in establishing a Basic
Life Support Service System for EMS Ragion 3, Chariotte
which is comprised of 8 Counties.
CHIO
City of Cleveland
(CMED, inc.)
1021 Euclid Avenue
Cleveland, Chio 44115
£400,000
Earl J. Motzer (216) 696-6900
Section 1204
To expand and improve an EMS Regional System composed of 5 Counties.
Oaio Department of Health
450 E. -Town Street
Columbus, Chio 43216
$500,0C0
Martin Elekes (5h14) 466-5410
Section 1203

The establishment and initial cperation of an EMS Regional
System composed of 10 counties in the Dayton area.
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OKLAHOMA

Oklahoma State health Department
EMS Division

N.E. 10th & Stonewall

Oklahoma City, Oklahoma 73105

$440,060
Jechnnie R. Godwin (405) 271-4062
Saction 1203

Continue the development and establishment of one EMS
Regional System

OREGON

Oregon State Health Division
Emergency Medical Services Section
P. 0. Box 231 .

Portland, Oregon 97207

$502,560
Jerry B. Sleeper (503) 229-5586
Section 1203

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

PENNSYLYARTA
Commonwealth of Pennsylvania
Pennsylvania Department of Health
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.
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PENNSYLVANIA

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

$251,842

John S. Dettleff (215) 820-9212

Section 1203

Emergency Medical Services grant for the implementation of

a Basic Life Support system in the eastern region of
Pennsyivaria

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

$310,000
Richard X. Mangan ({717} 555-G6212

Section 1203
Emergency Maedical Services grant for the implementation of

a Basic Life Support system in the Northeastern region of
Pennsylvania.

Southeastaern Pennsylvania Emergency Health Services Council, Inc.
% Episcopal Hospitail

Front Street and Lehigh Avenue

Philadelphia, Pennsylvania 19125

$631,000

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

Section 1203

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



RHODE ISLAND

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

$450,000
Harold Pace (401) 277-2401
Section 7203
Continued implementation of Statewide EMS program.
SOUTH CAROLINA
South Carolina Department of Health & Environmental Control
Division of EMS -

2600 Bull Street
Columbia, South Carolina 29131

$397,823 ]
Albert M. Futrell (803) 758-8430
Seciion 1203

To complete a basic life support service for the Midland EMS Region
(14 Counties) by: support of administrative staff; purchase of
emergency department 2quipment to improve emergency care capability
for rural hospitals; ccmpletion of medical communication network;
upgrading of vehicles by the addition of life support equipment

South Carolina Departmﬂnt of Health & Environmental Control
Division of EMS

2600 Bull Street

Columbia, South Carolina 29191

$222,565
Albert M. Futrell (803) 758-8490
Section 1204

To continue the implementation of basic life support services for

the Appalachian EMS Region, Greenville (7 Counties and to complement
Advance Life Support Service for Cherokee, Union, Spartanburg and
Greenville Counties by: supporting administrative staff; improving
communications to provide for biomedical telemetry; providing advanced
1ife support equipment for vehicles; conducting training programs for
paramedics physicians, and nurses; conducting a comprehensive public
education anc¢ information program.
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TERNESSEE

g

Tennessee Department of Public Health
Division of EMS

364 Capitol Hill Building

3C1 Seventh Avenue, North

Nashville, Tennessee 37219

$391,562

Joseph E. Acker,III (615) 741-2745
Section 1203

Implement a Basic Life Support system in sixteen counties
surrounding the Kncxville area (East Tennessee EMS Co-op, Inc.)

Texas Department of Health Rasources
EMS Division
1100 Hest 49th Street

Auztia, Taxzs 78706
$1,250,000

Harold Hopk::s (512) 458-7259

Section 1203

To establish and implement a basic 1ife support system in four
EMS Regions.

Panhandle Regional Planning Commission
3rd & Polk Street, P.0. Box 9257
Amarillo, Texas 79105

$350,000

Betty O'Rourke {806) 372-3381
Section 1204

To improve and expand an EMS Regional Systam composed of
25 Counties.
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Trinity Emergeacy Services Association, Inc

325 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 o? Health Resources
EMS Division

1100- West 49th Street

Austin, Texas 78755

$300,000

Harold Hopkins (512) 458-7259
Section 12G4

To improve and expand one EMS Regional System.

Permian Basin Regional Planning Comm1ss1on
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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Utah Division of Health

44 Medical Drive

Salt Lake City, Utah 84113

$568,277

Richard L. Karburton (801) 533-6435

Section 1204

Improve and expand Emergency Medical Services from Basic

Life Support System to an Advance Life Support System in
the northwest six counties or Utah EMS Region I.

VERMONT
Vermont State Health Department
115 Coichaster Avenue
Burlington, Vermont 05401
$550,000
C. Earl Settinger, Jr. (802) 862-5701
Section 12032
Initial irplementation for EMS Regions 3 and 4 which covers
the entire Southern Portion of Vermont
VIRGINIA

University of Virginia

Biomedical Engineering Department

Box 377, Medical Center

Charlottesville, Virginia 22901
$294,000

Earnst 0. Attinger, M.D. (804) 924-5101
Section 1204

To implement an Advance Life Support System in the Thomas
Jefferson region of Virginia.
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VIRGINIA

Virginia State Department of Health
Bureau of Emergency Medical Sarvices
109 Governor Street

Richmond; ¥iraginia 23219

$19,648

Susan D. McHenry (804) 786-5188
Section 1202

Emergency Medical Services grant for the planning of a Basic
Life Support system in the Rappahannock region of Virginia.

Virginia State Department of Health
Bureau of Emergency Medical Servicas
109 Governor Sireat

Richmond, Virginia 23219

251 2 e

Twgwve
Susar 0. McHenry (804) 786-5188
tion 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 Tepartment of Social & Health Services
Emergency Medical Services

Public Health Building, MS 1-2

0lympia, Washinaton 98501

$500,000

Jack Cvitanovic (206) 753-5892

Section 1203

To support the establishment of basic Tife suppert system

in the Centrai, Southcentral and Morthwest EMS Region of
the state. .

hashington State Depariment of Social & Health Services
tmergency Medical Services

Public Health Building, MS 1-2

0lympia, Washington 928501

$697,000

Jack Cvitanovic (206) 753-5892

Saction 1204

To support tha completion of advance life support systams in
the West, East and Horthcentral 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 Yest
Virginia.
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WEST VIRGINIA

WISCONSIN

Appalachia. Emergency Medical. Services, Inc.

1139 Fourth Avenue, Professional Building

Huntington. HWesi Virainia ' 25705

$231.356

Susan S. Carlson (304) 525-1212

Section 1203

Emergency Madical Services grant for the implementation of

a Basic Life Support system in the appalachian region of
HWest Virginia.

Region YI/VII Planning and Davelopment Council
201 Peveny Building

airmont, West Yirginia 26554

$247,000

Douglas M. LaFauci  (304) 366-5693

Section 1204

To implement an Advanced Life Support system in the north-central
region of Kest Virginia.

Rorthwest Areawide CHP Organization, Inc.
P. 0. Box 368
Hayward, Wisconsin

$45,000
‘Melvin C. Pederscn (715) 634-2897
Section 1202

For feasibility and planning of an EMS Regional System
composed of 8 counties.
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WISCONSIN
Southeastern Wisconsin HSA. Inc.
737 North Fifth Street
Milwaukee, Wisconsin 53203
$62,500
Russell E. Julian (414) 271-9788
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

$480,0C0
John Henkes (608) 366-0981
Section 1203

The establishment and initial operation of an EMS regional
system comnosed of 9 cqunties in the Green Bay area.

WYOMING

Wyoming Department of Health and Social Services
State Office Building West
Cheymne, Wyoming 82002

£413, 434

_Jim Murray (307) 777-7356

Section 1203

Establish and initiate an Emergency “edical Services Basic

Life Support system in the Counties of Sheridan, Campbell,
Johnson, Crook, Weston, Niabrara and Converse.

E-29



WYOMING

Hyoming Department of Health and Social Services

State Office Building West

Cheyenne, Wyoming 82002

$83,561

Jimm Murray (307) 777-7356

Section 1202

Determinz if it is feasible to implement a Basic Life Support

System in the Counties of Park, Big Horn, Washakie, Hot Springs,
Fremont, Sublette, Teton and Lincoln.
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FOREWORD

In response to a request from the National Highway Safsty Bursau
(now the National Highway Traffic Safsty Administration), the Nation-
al Academy of Engineering, operating through the National Ressarch
Council, undertock a project to develop design and performancas criteria
for ambulances. A Committee of eminent physicians, ambulance opera-
tors, automative engineers, and specialists in related fields was appointed
to study the main issues and to develop the substantive matarial in this
report.

Staff assistance was provided by the Highway Research Board of the
NRC Division of Engineering, & unit whose long history has included
much tachnical activity in the area of traffic and vehicle characteristics.

Additional staff support and fund administration were provided by
the NRC Division of Medical Sciences, a unit whose background
includes the development of medical criteria for emergency services and
the development of guidelines for the training of ambulance personnel.

At the outset of the study in September 1968, members of the
Committes were assigned to subcommittees to work in five areas of
concern: (1) a comprehensive tystem description, (2) operational
hardware and equipment, (3) vehicle standards, {4} communication
equipment, and (5) snvirocnmental equipment.

The first Subcommittsas worked out a logical and comprehensive
classification framework within which criteria were to be developed by
the remsining subcommittees. An important adjunct to the Committee
work was a special ambulance exhibit held at. Columbus, Ohio, in
Janusry 1969 to provide members of the Committes with first hand
information on existing equipment. The Columbus meeting aiso
provided a forum whereby project personnel could interact with more
than ons hundred conferees from industries and technologies that have
concern for ambulanca design. Speciet scknowledgment is mads to the
Staw of Chio for the physical arrangements that were provided at
Columbus, and to all those menufecturers who cooperated in the
dispiay of ambulances and medical equipment.

Esch subcommiittee developed specific criteria in its area of
responsibility, then the Committse developed further the subcommittes
conciusions t produce the basic matsrial presented in Part |1 of this
report. The criteria contained therein represant the Committee's
recommended standards for all those elements that detsrmine the
adequacy, safety, and effectiveness of ambulencss.



Parti

Partdl 7

&}

Design Critaria of Special Significance
Needed Ressarch
Praface
Systam Description Index
Ambulance Design Criteria
Agppendicas
A. References

8. Brief Description of Applicable
Federal Motor Vehicie Safety Standards
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PART 1
PREFACE

Part | of this report provides historical and technical background and
describes the resulting need for ambulance design and performancs
standards. The purpose and scope of the study are discussed in terms of

The Committes recognizes that few ambulances now in service can
be modified to adopt all of the criteria proposed in this report. New
ambuisnces should incorporste thess criteria with minimal delay.
Pending replacement of used and withdrawsl of obsolets vehicles,
ambulancas now in use should be modified to the maximum extent that
is physicaily feasible, while schedules are established to enabie orderly
mtofmmd\ﬁdlympiymmﬂupmpmddww
criteria,

AWofm"mmndauomhmbnnulocudfrom
the compiete list in Part 11 and presented in Part | because of their
special significance or importancs.

BACKGROUND

Recant advances in emergency care of the victims of accidental
injury and life-threatening dissase require that ambulance attendants be
trained to carry out measures on a psr with the combat medical
corpsman or the emergency department attendant, that more sophisti-
cated equipment be used at ths scene and during transport, and that the
ambulance be designed not only to ensure safe and efficient transport
and radio communicstion, but also to provide space for storage and
ready accessibility to fixed and mobile equipment for safeguarding at
the scene, rescus, optimal emergency cars, and adequats room to
actively trest any smergency which might arise during transport. These
improved capsbilities and the requirements for facilities to handle
emergency csses require new concapts in ambulance design. The mass
withdrawsl of funersi directors from ambulance service creates a void at
a time when manufacturers and operators are without guidelines for
deveioping vehicies to replace the inadequate modified hearss and to
mest more sophisticated standards. Trsining courses for ambulance
personntel have besn upgraded, resuscitation and communication
squipment are being standardized and the medical criteria on which to
base guidelines for improved ambulance design are being identified.

For decadus the genersi public and the medicai profession passively
acceptad employment of vehicles sufficient only to provide transporta-
tion of an individual in the recumbent position on a litter, with little or
no equipment for smergency care, and manned by insdequatsly trained
drivers or attendants. The hesrse is still employed in some eress.
Modificstions following its gensral design hsve provided increased
ssfety, comfort, and spece for personnel and egquipment, but rarely
incorporate communication equipment, rescus tools, or sufficient spacs



for cawvying out life support care at the scane or during transportation.
in recant years station wagons, vans, arwd trucks have been adapted for
use 38 smbulsncss and rescus vehicles. in genersi, thess deveiopments
have followed the recommendstions of national professionasl organizs-
tiorns on minims! aquipment that should be carried, and concepts of
smergency care taught in widely diversified and incompiete short
courses of training of attendants.

Dsficiencies in current ambulance servicss and racommendations on
ways and mesns of upgrading and standardizing ambulances, squip-
nent, awd training are summwrized in meports entitted “Accidental
Deathy and Dissbility: The Neglected Disesse of Modern Society,” snd
“Report of & Task Fovce on Ambulsnce Services” published by
committess of the Division of Medical Sciences, National Acsdemy of
Sciences — Natiooal Resssrch Council, in 1966 and 1987. In early
1967, the NAS-NRC Committee on Emergency Maedical Services
undertook a number of steps to implement recommendations in these
reports pertaining 1o ambulance services. That Committee proceeded on
the concept that sutomotive design engineers must be provided with
detailed information on the functions to be performed by ambulance
sttandants, the equipment necesssry 10 their tasks, and the medical
regquireents necessary to optimal cave and safe delivery of a patient to
& hospital.

The Committes on Emergency Medical Servicss has thus published
*Training of Ambulance Personnel and Others Responsible for Emer.
gency Care of the Sick and Injured at the Scene and during Transport”
which details the functions of ambulance drivers and attendants and
identifies equipment and supplies that should be available for their use.
The most recent report of thet Comemittee is entited “Medical
Requirermnents for Ambulance Design snd Equipment.”

The most premsing nesds expressed in this report are incressed space
for sdministration of cardiopulmonary resuscitation in transit, a ceiling
height sufficient for adequate gravity flow of intravenous fluids,
instailed oxyger: and suction devices, two-way radio communication,
and storage room for equipment for optimal treatment and for rescus.
While some of thess needs have been met through the ingenuity of
some ambuisnce menufacturers, it was apparent to the Committes on

PURPOSE

The objectives of the C i on Amb Dusign Criteris snxd
e of the repory e 0 =
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SCOPE

Three dimensions of the scope of this study are: the type of vehicle
to which the criteria spply, vehicle elements or characteristics for which
criteria are developed, snd the scope of individusl standards thet are
recommended for the vehicis slernents and characteristics.

Vehicle scope is implied by the term amnbulance, but it is necessary
to stats clearly whet is meant by an ambulancs. The Committes
decided that a vehicie should not be termed an ambuisnce unless it is
designed, built, equippeZ, and staffed to cope with medical emergencies
qutside the hospital. The following explicit definition appe:ss in section
1.1 of Part 11 and is used here to define vehicle scope.

The ambulance is defined az a vehicle for emergency care

that at lesst one patient can be given intensive life-support
during transit; wivch carries equipment and supplies for
Mmmnﬂnmnnlluﬁmm

avoid aggravation of the patient’s condition, exposure to
complications, snd threst to survival.

The military field ambulsnce was excluded from the Committee’s
recommendations because of its unique and specific usages. The
Committes aiso exciuded from consideration vehicles utilized for
elective transport of non-emergency patients, for medium or heavy
rescus procadures, or for specislized intensive care, such as mobile
caronery-care units or mobile opsrating rooms that da nat qualify in sl
respects to the defined criteriz. For this resson, the Committee resoived
thst 2 single type of vehicle can fulfill the requirements of an
smergency ambulance. Even though the vehicles mentioned sbove may
incorporste all provisions of the estsblished definition of the ambu-
iance, th additions! dasign criteria necessary to serve dual purposes are
of s megnitude such as to require special studies.

Automotive vehicles genersily have hundreds of slements or com-
ponents, and for each there may be scores of dasign or performance
charscteristics. Thus it is not difficult to envision thousands of vehicle
charscteristics for which standards might be developed. *
< The scope of this study, however, includes only elements and
charscteristics that besr most directly on the safety and medicsi
reguirements of petients and ambulsnce personnel, ¢.g., those charsc-
teristics that distinguish the vehicle a3 an smbulance. Thus a number of
wehvicle components are not considered in this report.

In Part i of this report more than one hundred individual elements
and cheracteristics sre identified to cover aress such as size and spacs
requirements, mechanical performance, electricel systems, vehicle iden-
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tification, communications equipment, climate control, supplies, safety
requirements, etc.

A criterion for any design or performancs characteristic might rangs
from broad generslities expressed in undefined terms to quite specific
stataments that are tantamount to specifications. Most of the individual
criteris developed in this study fall in the cantsr of this range; the
Committes has aimed to provide standards that are neither meaningiess
through their ambiguity nor 30 specific that the designer will have no
freedom for exsrcising further iudgment and ingenuity. Criteria have
besn stated in more general terms in cases whers the design element is
lem critical or where there is a3 lack of obijective data on functionsl
requirements. More specific criteria are stawed for critical items on
which the state of knowledge provides meaningful guidelines on the
performance level that will be achieved by design conformancs.

DESIGN CRITERIA OF SPECIAL SIGNIFICANCE

Explicit and complete recommendations of the Committes on
Ambulance Design Criteria are found among the more than one
hundred criteria presented in Part |1 of this report. it is not the purposs
here 0 summarize all of Part i1, but rather to identify some of the
more significant criteria, and to highlight the principsl implications that
may be drawn from the compiets sst of Committes recommendations.

1. The patient compertment should be dssigned primarily for
medical care in transit, including external cardiac compression
{24).° and should be unemcumbered by equipment not essential
0 patient care.

2. Regardiess of local circumstances which may influencs the extent
to which optional equipment may be empioyed, the manufac-
turer’s product should be sufficiently standardized to provide the
space not only for required instalied and portable equipment and
supplies, but also for optional items now availsble and for
sdsptation to mors advanced equipment that will becomse
avsilable.

3. Principsl environmental requirements (20) for medical care
include sustained environmental control (20.2.2) and ventilation

4. Communications requirements (19), include two-way radio
(19.1.1), weikis-talkie (19.1.2), intercom (19.2), and public
address (19.3).

5. Externsl identification (7), lights (7.1), colors (7.2), and markings
(7.3), shouid bs >andardized on a national basis.

6. Privacy and efficiency would be enhanced by the omission of
windows (11) in the pstisnt compartment.

7. Accelerstion capsbility (3.2) should assure that the ambulancs is

*Numbers in perenthesss refer to specific secvions in Pert If.
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capsble of rapid response, that it can avoid hazardous situations
by maintsining its position in Uratfic or move faster than traffic
when advissble because of the patient’s condition. The wehicle
shouid be capable of smooth performance at maximum speed
limits (3.4) on intarstate highways. The criteria of maximum
acceleration and speed specified in this report are designed to
ensure performance consistent with ambulance operation in
traffic psttemns on interstate highways. Thess high performance
capsbifities should not bs interprated to condone unsafe opera-
tion st any time.

8. Depanding upon whether the ambulance is built on a pessenger
car chassis or on a truck chassis, general Federal Motor Vehicla
Ssfety Standerds (18} for ambulances should be thoss applicable
10 the chassis employed.

NEEDED RESEARCH

There are some important vehicle characteristics for which definits
standards cannot be recommended until further ressarch has provided
ssitable cbjective date. Four such characteristics are identified as
follows:

1. Color and Intensity of Identification Lights

The Committee recommends blus color for flashing waming

lights and altemating blue and whits color for rotwating roof

mountsd bescons. The reason for rscommending blue is

thresfold;

o First, the human eye detects biue more quickly than other
cotars, especiaily at twilight or dawn when nsturai colors are
of the red and yeltow hues.

e Second, due to this visibility detection, it would quickiy
distinguish the ambulancs as a life-saving emergency vehicle.
o Third, blue will not be confused with waffic lights ««d

common signs which are predominanily red, green or yellow.

The exact shade or density of color and ocutput intensity should
be determined by resesrch under test conditions. In many states
police or state highway wehicles now use blue lights. Whils
recognizing tha difficuity of modifying statutes, the Committee is
of the opinion thst criteria for distinction of ambulances should
be nationsily uniform, and thst restriction of blue lights to
identificstion of ambulsnces is feasible and necessary.
2 ity and Stabili

it is clesr that the ambulancs should assure 3 smooth ride for
patients, with due consideration of road conditions, but further
studies are needed to arrive at 3 besis for deciding whether or not
a given wehicls provides adequste riding quality and stability.
There are no medical guidelines on which to quantify levels of
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movement and vibration that may be deleterious to seriously ill
or injured patisnts. Previous work has suggestad that measures of
wertical and lateral accelerations might be usad,-but the problem
is complicated by the interactions of vehicle, driver, and roadway.

3. Noise and Vibration

Noise and vibration are undssirable in ambulances, but beyond
the stipulstion that their effects should be minimized, no definite
standards can be given. It is recomwnendsd that human factors
siudiies bs mads 0 determine acceptable levals for noise and
vibration.

4. Vehicle Braking Systam

The wehicle braking system as recommended by the Committee
should meet the minimum performance requirements established
bty Federal Motor Vehicle Safety Standards (FMVSS) 105, 108,
and 116. However, it was the unanimous view of the experienced
ambulance operators, who were members of the Committes, that
the present braking system is the most common factor in vehicle
maintenance dus to the excessive braking requirements of
that resserch bs conducted to develop hesvy-duty braking systems
which can sstisfy the unique braking requirements of ambulancas.
This braking systam shouid also bs unaffectsd by water encount-
erad in fording operations.
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PREFACE

PART I

Specific design criteria developed by the Committee are given in a
systern description format that has thirty-thres classes. Any class may
have subciasses and sub-subcissses — all coded in decims! notation.

An alghabetical index is provided to facilitam the location of
pearticular vehicle slements or characteristics.

Although the Committes recognizes that adoption and enforcement
of ambulance criteria are not within its scope, the Committes
navertheiess has electad to emphasize the conviction of its recommen-
dstions through the use of verb forms such as “shall” and “must.”

84.1.
842,
20.15.
€025

54.1.
543.

9.1.
k&R

SYSTEM DESCRIPTION INDEX

Braking System, Vehicle, Service-Emergency-Parking
Buikiread Between Driver and Patient Compartment
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.14
224.
LARE R

11
4.14.
9.1.1.
.12
413
34.

a.7.
872
[ VAN

73

4.1,

20.1.

4113
9.1.7.

21.1.
s AN
1.
1.1
9.14.
9.15.

as.a.

~bR2

Control, Ventilation, Driver Compartment
Control, Ventilation, Patient Compartment
Cooling System

Definition of Ambulance

DowLatdnsdem’s

Equipment, Special, for use by Physicians
System - .
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2.1.1.
221,

7.

66.1.

6.10.
.
3t

192
9.1.6.
2.

8.1.
5.1.
64.
64.1.
642

17.1.

172
28.1.

"3

14.

12
2..

17.
17.3.

H

Heating, Driver Compartment

Heating, Patient Compartment

Height, Inside, of Patient Compartment
Height, Overall

Identification, External
Ignition Switch

ftlumination Devices, Exterior
Immobilization of Fractures
incubator, Portable

Insulation

Intercom

interior Surfaces

Intravenous Agent Supplies

L

Length, Inside, of Patient Compariment
Length, Oversii

Lighting, Interior

Lighting, Intericr, Driver Compartment
Lighting, Interior, Patient Compartment
Lights, Exterior

Litter Fasteners

Litter Restraint

Litters

Medical Equipment, Emergency
Mirrors

Pstient Compartment
Pstient Restraint
Performance Characteristics

Poisoning Treatment Supplies

F-15



4.1 Power Train

223, Pawer Winch
48, Primary Function Areas (Performance Requirements)
19.3. Public Address System
R
19.1. Radio, Two-Way
19.1.1. Radio, Two-Way, Mobile
1912 Radio, Two-Way, Portable
542. Ramp Breskover Angie
212, Retease From Entrapment or Confinement,
Equipment for
2% Rescue Equipment
2. Resuscitation Equipment
S
21.1. Safeguarding Personnel, Equipment for
105. Safety Beits and Anchorage Requirements
18. Safety Requirements
1. Scope
10. Seuts
10.1. Seat, Driver
104. Seats, Safety Requirements
102 Seat, Technician
10.3. Seats, Technician’s in Patient Compartment
19.3. Siren :
13 Spare Tire
34. Speed
4112 Starting System
43. Steering System
9.13. Steps
n2 Suction
16. Sun Visors
69. Suppression, Ignition and Radio
42, Suspension System (Springs and Shock Absorbers)
6.6. Switches and Controls
2. Sugpplies, Basic
T
44. Tachograph
194. Telemetry Equipment
5.6. Tires and Rims
12 Tool Kit, Vehicle Maintenance
412, Transmission
5.5. Tuming Diameter
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72
20.1.3.

v

Vehicle Color
Ventilation, Driver Compartment
Ventilation, Patir ~t Compartment

w

Warning Lights

Width, Inside, of Patient Compartment
Width, Overall

Windows, Glass

Windshield

Windshield Assembly

Windshield Defrosting and Defogging
Windshield Wipers and Washers

Wound Dressing Supplies
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SYSTEM DESCRIPTION OF AMBULANCE
DESIGN AND PERFORMANCE

CRITERIA

Systam Description -- Ambulance Design Criteria
1. SCOPE .
This system description establishes the design and performancs

criteria for ambulance vehicles. All components that make up
this system shall conform with the requirernents stated herein.

1.1

12

Definition of Ambulance

The ambuiance is defined as a vehicle for emergency care
which provides a driver compartment and a patient com-
partment to accommodate two emergency medical tech-
nicisns and two litter patients so positioned that at feast
one patient can be given intensive life-support during
transit; wiich carrier equipment and supplies for optimal
emergency care at the scene as weii as during transport, for
two-way radio communication, for safeguarding personnel
and patients under hazardous conditions, and for light
rescue procedures; and which is designed and constructed
to afford maximum safety and comfort, and to avoid
aggravation of the patient’s condition, exposurs to compli-
cations, and threat to survival.

Objects
The objective is to detail the design and performance

criteris essential to all ambulances except the military field
ambulance.

2 APPLICABLE COCUMENTS

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.

21,

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

Morgan, C. T., Cook, J. S., Chapanis, A, and Lund, M. W.
Humen Enginesring Guide to Equipment Design. New
York, McGraw-Hill Book Company, 1963.

Nations! Academy of Sciences--National Research Council,
Division of Medical Sciences, Committes on Emergency
Medical Services. Medical Requirements for Ambulance
Design and Equipmsnt. Wsshington, D.C., September
1968. 24 pp.
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24,

25.

27.

3.1

Socisty of Automotive Engineers. SAE Recommended
Practices, J Series. {Applicable items).

US. Army Human Engineering Laboratories, Aberdeen
Proving Ground. Human Factors Engineering Design
Standard for Wheeled Vehicles. U.S. Army HRL Stud.
S-6-66. Aberdeen, Maryland, September 1966.

US. Army Materiel Command Headquarters. Configuration
Msnagement, Army Programs, June 1965.

U.S. Department of Health, Education and Weifare. Weight,
Height, and Selected Body Dimensions of Adults.
National Center for Heaith Statistics Series 11, No. 8.

U.S. National Highway Traffic Safsty Administration
Federal Motor Vehicle Safaty Standards (FMVSS).

PERFORMANCE CHARACTERISTICS

All requirements listed in the sub-paragraphs are minimum
requirements based on the manufacturers’ rated gross vehicle
weight (GVW) or manufacturers’ [ocaded vehicle weight.
Performance criteria shall be achieved while operating under
full sir conditioning power requirement.

Vehicle Braking System — Service, Emergency, and Parking

The vehicle as delivered to the user shai! be capable of the
pessenger car performance values reguired by (Federal
Motor Vehicle Safety Standard) FMVSS 105; it shall also
comply with the requirements of FMVSS 106 and 116.
Acceleration

The wehicle fully equipped and with fuil patient and
technicisn load shall be capable of maintaining its position
in traffic. It shall have a minimum average accsleration rate
of 2 MPH per second for at least 30 seconds, to a maximum
of 70 MPH. Test to be in accordance with Consumer
{nformation Regulation 375.108 Acceleration and Passing
Ability (Federal Register Vol. 34, No. 99, Pages 8115, 8116
dated May 23, 1969).

Gradesbil
The fully loaded vehicie shail be abie to stop and restart
three (3} consecutive times during a six {6) minute period
on a dry smooth concrete slope having 3 minimum grade of
30% without stalling or overheating. Test conditions to be
in accordance with Consumer Information Regulation
375.108 Section “d vi” {conditions and procedures, vehicle,
road and ambient conditions). Federal Register Vol. 34,
No. 99, Page 8115 dated May 23, 1969.
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34 Speed

The fuily locaded vehicle shall be capable of a sustained
speed of at least 70 MPH over dry, level, hard-surfaced roads.
Test to be in accordance with Consumer Information
Ragulation 375.106 Acceleration and Passing Ability
{Federal Register Vol. 34, No. 99, Pages 8115, 8116 dated
May 23, 1968).

35. Fusi System
The fud system shouid comply with FMVSS 301 regardiess
of type of vehicle.

35.1. Fuel Range
The vehicle fully equipped and fully loaded shall be
capable of being operated for at lesst 150 miles at safe
operating speeds, under encountered climati: conditions.
Air poliution produced by the vehicle must < below the
level sst by the Clean Air Act. it must comply with
Department of Health, Education and Weifare Standards as
established for the calendar year in which the motor vehicle
is completed.

37. Maintenance

Maintenance activity must comply with the manufscturers’
recommended practice. A complets shop manual must be
Access to the engins shall be such as to permit maintenance
with the minimum of interference from structure or refated
parts.

38.  Fording
The vehicls shall be capable of shallow water fording up to
12 inches of water while keeping the patient compartment
dry. The ignition system shall be of such design as to permit
fording without danger of stailing.

4. PRIMARY FUNCT!ON AREAS (Parformancs Raguirements)

4.1. Power Train

Units of the power train shall be compatibie and matched
to meet the performance criteria listed.

411 Engine

The horsepower and torque rating of the engine are
determined by the performance (3.2, 3.3, 3.4).

F-20



4.1.1.1.

4.1.1.2

41.13.

412

4.13.

414

42

Cooling System

The cooling system shall be of sufficient capacity to
permit idling of the engine (including high idle at full
air conditioning load) under an ambient of 95 degrees
Fahrenheit, for a period of 1 hour, without over-
heating.

Starting System

The starting system shall be such as to assure
restarting within the normal rangs of tempersture in
its operational geographic ares. The starter shail be
interlocked to be inoperative except «vhan the trans-
mission control is in “park™ and/or “neutral” posi-

tion. Refer to FMVSS 102 in regeid to starter
inmeriock.

. Exhaust System
The exhsust system shall be designed to permit the
engine to be idled on a standing vehicle with minimal
exhaust fumes and contaminants entering the body
interior.
Transmission
The transmission shall be matched in horsepowsr and
torque capacity to the engine. The “gear splin’ shall
assure the performance criteris without overioading the
engine. Pasition of the “selector” for the transmission
shall comply with FMVSS 101 and 102.

Drive Line
The drive line shall be bslanced and supported to
perform throughout the design speed range without
whipping or vibrating.
The differential shall be capable of transmitting the load
imposed upon it by the preceding component of the
power train. It shall have a gear ratio to assure obtaining
the speed and performancea criteria while staying within
the engine’s designed RPM range. A locking (limited slip)
differential should be available as an option.
Suspension System (Springs and Shock Absorbers)
Shafl be of sufficient capacity s support the full vehicle
ioad and give stability while giving optimal comfort to the
patients.

Steering System
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The steering system shall be the menufacturer’s recom-
meanded design and shall achieve the turning dismeter
spacified in 5.5. Power stesring should be availabie a3 an
option. )

44. Tachograph {optional)
A 24-hour re”. wding-type tachograph shsll be provided.

5 PHYSICAL CHARACTERISTICS

S1. Legw

While the minimum length of the patient compertment is
118 inches, the limitations of oversil length of the vehicle
are those imposed by the ares in which it is to be used;
however, for ease of maneuvering it should not exceed 22

fest over bumpers.
52 Wk

The overal! width of the vehicle shall not exceed 96 inches.
53 Heght

The overall height of the vehicle with equipment but minus
patients and technicians shall not exceed 115 inches,
inciuding roof-mounted equipment.

54. Ground Clesrances

The lowest part of the vehicie when [oaded to rated ioad
condition shall be a minimum of 8 inches.

A higher clesrance may be necessary in arsss where
off-highway travel is anticipated.

541  Angle of Approsch

The vehicle shsll have an sngle of approach of not less
than 18° when loaded to rsted load condition. Angle of
Approach is defined in Society of Automotive Engineers
Standard SAE J 889, Approach, Departure, and Ramp
Breskover Angles.

S42 oo Breskover Angle

The vehicle shall have a ramp breakover angie of not less
then 10° when loaded to rated load condition. Ramp
breakover sngie is defined in SAE Standard J 689.

543 Angle of Deperture
The vehicle shail have an angle of departure of not less
than 10° when losded to rated ioad condition. Angle of
Deperture is defined in SAE Standard J 689.
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8.7.

1.

Tuming Di
Righthand and lsfthand tuming dismeters of the vehicle
shall not exceed 2.9° per foot of wehicie length. Turning
diameter is defined and evaluated in SAE Standard J 659
“Tuming Ability And Off Tracking.” The turning diametsr
is to be rmessured at the body corners.

Tires and Rims

Tires are to be of puncture-resistant design and of optimal
riding quality. Tires must be sized for fully equipped and
fosded ambulance in accordance with FMVSS 100 and 110,

Four Wheel Drive

When geographical location dictates high mobility (off of
surfaced roadway operations) an all-wheel drive configura-
tion should be considered. If equipped on an optional besis,
the vehicle must provide the cspability of permitting the
driver to engage—disengage the all-wheel drive from his
seated position,

ELECTRICAL SYSTEM

The electrical system shsil be to accepted automotive stan-
dards in design, workmaenship, and materials. Wiring is tc be
made up into hamesses wherever possible. These are to be
reasonsbly accessible for checking and maintenance. In any
srea where wiring would be expossd to the elements, it must
be protected by weatherproof hamess or loom. This loom is to
be instailed 50 a3 to eliminate the possible entrance of water
which could cause damage through freeze-bursting. Wiring, in
loom or otherwise, will not be accepted if in the ares of
“whesl wash” sbrasion.

Wiring is to be protacted by a rubber grommet or plastic bezel
at sny place where it may pass through, or over the edge of
sny metsl pansl, uniess the hole or the edges of the metal are
hemmed or flanged.

Wiring connectors and termingis shall be the menufacturer’s
recommended standard. Horizontal wiring shail be supported
by insulated clips located and spaced to minimize “sag.”
Complste wiring diagrams for standerd and for optionsi
equipment shall be supplied with sach vehicle. This should
indicats the identification code of the wiring. Maximum size
of the disgram shei! be 8-1/2" x 11~,

G ing S Capeci

The basic generating system shall be of a cspacity capsbis

of supplying the maximum of the built-in dc electrical

requiremnents.
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84
G4.1.

642

Supplementary Generating System Capacity

A supplemental generating system capable of three kilo-
watts at 120 voits, B0 cycle ac, shall be provided. The
voitage and cycles should remain constant at all rpm‘s.
This may be a combined unit with generating system in 6.1.
(Refer to 19.4, 21.1, and 21.2 footnote {2) for partisl
listing of equipment requiring 120 voits.)

Battery

The battery shall have a minimum 70 ampere hour rating. It
mwsst be located in a ventilated area sealed off from the .
vehicle interior. It must be completsly accessible for
checking snd/or removal.

Interior Lighti
Driver Compartment
Lighting shall be designed and located so that no glare is
refiected from surrounding aress to the driver’s eyes or
his line of vision, from instrument panel, switch panel or
other areas that may require illumination while the
vehicie is in motion.

Patient Compartment

lilumination must be adequate throughout the compart-
ment, and provide an intensity of 40 foot candles at the
level of the patient for adequste cobservation of vitai
signs, such as skin color and pupillary reflex, and for
care in transit. Lights shouid be controllable from the
entrance door, the head of the patient, and the driver’s
compartment. Reduced lighting level may be provided
by rheostst control of the compartment lighting or by a
second system of low intensity lights.

Exterior Ligt
Exterior lights other than warning lights (7.1) shall comply
with the appropriate section of FMVSS 108.
Switches and Controls

Al exterior light switches, and communication and siren
controls are to be within normal reach of the driver and so
mounted that identification and markings sre clearly visible
to the driver without excessive movement of his hesd or
eyes from his normal driving ares of vision forward or to
the sides. Controls must comply with FMVSS 101,
Switches for patient compartment lighting; patient com-
partment hesting, ventilation, and air conditioning; and
extarior ares lighting will be controlled by switches located
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8.7.
87.1.

872

8.10.

mdnmﬂmtcammntsﬁmm;Swimmﬂn
patient compartment forward panel shall be easily acces-
sibis to the technician when ssated at the patient’s head
and will contral:

Interior lights

Heating (on or off}) thermostatic control for temperature

Ventilation

Air-conditioning (on or off) thermostatic control for:

temperature
communications, See (19) .

Switches on the patient compsrtment resr panel (by resr
doors) will controi:

Interior lights

Exterior srea fldod light

Communications, Ses (19)
All switches and controls in the patient compartment shall
be plainly marked and clearly visibla for the technician’s

Must comply with FMVSS 101,102, and 114,
Electical Qutiets
Intesior

Omocmtateadlptﬁmt':hudmmdomouditn
each pstient’s lower torso area, 120 voit current, for uss
of electric-powered medical equipment.
Exterior
Three (3) outlets on each side near the rear of the
vehicle for 120 voit use. Thess must be weatherproof,
twist lock, grounded type, for use of portable flood
lights, electric-powered saw or other electric-powered
tools.

Circuit Breskers

Al circuits must be protected by automatic circuit breskers

of proper capacity.

Suppression, [gnition, and Radio

The ignition system shail be suppressed to prevent inter-

lumination Devices, Exteri

There shall be a3 body mounted flood light{s) over the rear
door, mounted in a locstion to illuminate a half-circle ares
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as wide as the vehicle and to a point six {6) feet behind the
vehicle on its center line. The light(s) shall be a fixed-beam
design fiood light for ares illumination and shaill have a
total of 300 wattsoutput. The switch shail be shisided and
mounted inside on the switch panel near the rear door.
Optional under-body flood lights connected to the head-
light switch may be instalied to illuminate the attendants’
egress aress.

EXTERNAL IDENTIFICATION

M‘ !’ ts

A rotating rocf mounted beacon shail be provided incorpor-
ating four (4) bulbs with alternating lens colors, two {2)
white and two (2] bius. The vehicle shall be equipped with
four fiashing roof lights on the upper body corners with an
alternate-comer flashing pattern, two (2) on the front
facing front and two {2) on the rear facing rear, biue in
color{Ses page 5), and 3 minimum of 50 candiepower out-
put ssch.

The zbove shall be in accord with SAE regulations J585b
and JB4S5.

Vehicle Color — Exterior
The color of the exterior surface of the vehicls shall be

basically white in combination with Omaha orange {formu-
lated without black) and black lettering.

Emblems and Markings .

A cros of reflectorized Omaha orange on a sguare
background of reflectorized white shall be on each side of
the body, on the rear, and on the roof. The same shall be
on the front if the vehicle design permits. The word
“AMBULANCE™ shail be under each cross, in black letters
of not less than 3” in height. The word “AMBULANCE” in
biack tetters sheil be in mirror image on the front of the
vehicls for mirror identification by drivers shead.

Vehicls identification shall comply with FMVSS 115.

AMBULANCE BOOY

Ambulance body shafl be sufficient in size to transport two
fitter pstients and two technicians with spsce arcund the
patients to permit a technician to administer life supporting
trestment to at ieast one patient during transit.

lside Length of Pstient Compartment

The compartment length shell provide 3 minimum of 25
clesr space at the hesd and 15” st the foat of a 76™ litter.
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83

84.

84.1.

84.2.

Insids Width of Patient Compartment

The compartment shall provide space for the technician to

perform external cardiac compression on one of the

patients when the technician is in a right-angle, kneeling

position to the side of the patient, with 25" free or

uncbstructed space for lower legs and feet.

Inside Height of Patient Compartment

inside height of patient compartment shall be 3 minimum

climension of 54”, floor to ceiling. A height of 60" is

preferable.

Driver’s Compartment

Driver's compartment shall be of sufficient size to accom-

modate the 5 percentile to 95 percentile male driver with

space to perform driving and control activities. It may siso

provide space for one seat to the right of the driver.

Occupant safety standard shall comply with FMVSS 201.
Access

There shail be a door on each side of the vehicle in the
driver’s compartment.

Access to Patient Compartment

Access to the patient compartment from the driver’s
compartment without lesving the vehicle is desirable. If
there is 3 door between the two compartments, it shall
be secured on the driver’s compartment side.

Buikhea” Between Driver and Patient Compartments

A builisead or partition shall be provided between the
driver and patient compartments. This shall incorporate a
shatterproof glass for visusl check of conditions in the
patient compartment by the driver. There shall be a means
of voice communication between the driver and the
techoician. The visual aspects must be capable of being
shieided to prevent light in the patient compartment
producing glare that would interfers with the driver's
forward visiom. The glazing shsil comply with FMVSS 205,

CONSTRUCTION

Construction shall be of sufficient strength to withstand
impact forces as may be established by the Federal Motor
Vehicle Ssfety Standards. As a3 minimum the patient shall be
provided the same protection as the driver from side impact.
The structure shall be sufficient in strength to support the
entire wvehicie on its roof with mi' mum “crush.” This will
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1.

1.1

912

913

9.14.

require a static test procedure by which to establish limits
similar to the School Bus Static Load Test Code, Standard No.
002.

Body Structure

All body joints shall be caulked or sesied. The entire
underbody shall be undercoated to permit fording, as
established in 3.8,to keep the patient compartment dry and
10 preciude the sntrance of dust to the patient compartment
when operated over dry unimproved or dirt roads.

Doors

There shall be a door on the right side of the patient
compartment near the patient’s head area of the
compartment. The side door must permit a technician to
position. himself at the patient’s head and quickly
remove him from the side of the vehicle shouid the rear
door become jammed.

All patient comparument doors shall incorporate a
holding device to prevent the door closing unintention-
ally from wind or vibration. When doors are open the
holding device shall not protrude into the access area.

Door Latches and Hinges

Dcor istches and hinges shail comply with FMVSS 206.
When doors are open the hinges, latches, and doorchecks
shail not protrude into the access area.

Sups

Staps shall be provided at door openings if the floor is
more than 18" above the ground. If steps are required,
the height from the ground to the first step should not
be more than 15”. Steps shail be of a design that will
prevent the accumulation of mud, ice or snow. They
shail have a non-skid surface for sure footing and 2
minimum of 8" tread. Steps may be of an “open
grating” type provided they are so located that they are
sealed off from the interior when the door is closed.

Floor

Floor shall be at the lowest level permitted by clear-
ances. It shall be flat and unencumbered in the access
and work area. Floor may be metal properly reinforced
to sliminate “oil canning,” and insulated against outside
hes? and cold. The floor may also be marine plywood
provided the plywood is sufficient in thickness to rigidly
take the loads imposed upon it. A combination of
plywood over metal will bs acceptable provided the
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9.1.5.

9.1.6.

9.1.7.

9138

10.
10.1.

102.

surfaces between are coated with a waterproof adhesive.
Thers shall be no voids or pockets in the floor to side
wall aress where water or moisture can become trapped
to cause rusting and/or unsanitary conditions.

Floor Covering

Flaor covering shall be applied to the top side of the
floor surface. it shall be of a non-skid type and must
withstand washing with sosp and water or disinfectant
without damage to the surface. All joints in the floor
covering shall have the minimum void between matching
edges and shall be cemented with a suitable water and
chemical proof cement to eliminate the possibility of
joints loosening or lifting.

To facilitate cleaning, a cove-typs joint should be
incorporated at the side walls where side panels and
floor covering meet.

Interior Surfaces

All fasteners, latches, hinges, etc., shall be of 3 flush type
design. When doors are open the hinges, latches,and door
checks shall not protrude into the access area. All
hangers or supports for equipment or other items must
be flush with the surrounding surface when not in use.
The interior of the vehicle shall be light in color. The
finish of the entire patient compartment must be
impervious to soap and water and disinfectants to permit
washing and sanitizing.

Exterior Surfaces

Exterior surfaces shall be smaoth, with appurtenances
kept to a minimum. Necessary items should be flush-
mounted where possibie.

Windshield Assembly

Windshield assembly shall meet the requirements estab-
tished by FMVSS 205 and 212,

SEATS
Seat - Driver

Drivar’s seat will have adjustment to accommodats the 5
percentile to 95 percentile aduit male.

Seat — Technician

if second seat is provided in the driver's compartment it
should accommodate the 5 percentile to 95 percentile aduit
male.
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103.

10.4.

105.

1.

12

13.

14.

Seats — Technician’s — In Patient Compartment

Two, fixed padded, 18™ wide by 18" high; one fixed to
buikhead tehind the driver, the other one may be bench
type located on curb side of the vehicle. Space under the
seats may be designed as storage compartments.

Safety Requirements — Seats

All seats shail mest appropriate section of FMVSS 207.

Safaty Beits and /-nchorage Requirements

Must comply with FMVSS 208, 209, and 210 where
applinable.

WINDOWS, GLASS

Glazing materials, windows, and giass shall comply with
FMVSS 206, .

The patient’s compartment shall not have windows except the '
giass viewing panel in the partition (8.5) and in the doors.

TOOL KIT - VEHICLE MAINTENANCE

Spacs shall be provided t0 accommodate at least a wheel lug
wrench and a jack (with capacity to raise one wheel of loaded
vehicle).

SPARE TIRE

Space shall be provided t0 carry a spare wheel and tire. The
spare shall be in a weather protected area or compartment
accessible from outside the vehicle and easily available for
quick replacement when needed. If in a compartment, the
closure panel must be fitted with a suitable latch or fock. No
toose or removable panels will be acceptable. The spare shall
have a quick-action restraining 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 spare tire area or
compartment.

MIRRORS

There shail be two exterior, rearview mirrors, one mounted on
the left side of the vehicle and one mounted on the right side.
Location of mounting must be such as to provide maximum
rear vision from the driver’s sested position.

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

There shali be an interior rear—view mirror to provide the driver
with a view of occurrences in the patient compartment.
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15.

15.1.

152

16.

17.

17.1.

172

173

18.

WINDSHIELD )
Material, installation, and application must comply with
FMVSS 205 and 212,

Windshield Wipers and Washers

Windshield wipers and washers must comply with the
regulations established by FMVSS 104.

Windshield Defrosting and Defogging

Thers must be a system provided to comply with the
requirements established by FMVSS 103.

SUN VISORS

There shall be visors on the intarior windshield header that are
fullv adjustable to minimize sun glare in the driver’s eyes.
Thess must comply with FMVSS 101, S3.1 {j), and FMVSS
201,533 (S3.3.1 and §3.3.2).

PATIENT COMPARTMENT

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

Litter Fasteners

Crash-stable fasteners must be provided to secure litters to
the floor or side walls. Litters must not be suspended by
wall brackets or from the ceiling. Where a single patient
may be centered in the area on the wheeled litter,
additional attachments should be provided. Floor attach-
ments shall be flush with the surrounding surface when not
in use. Side wall attachments shall present a smooth surface
when not in use.

Litter Restraint

if the litter is floor supported on its own support wheels, a
means shall be provided to secure it in position under all
conditions. Thase restraints shall permit quick attachment
and detachment for quick transfer of patient.

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.

SAFETY REQUIREMENTS

A listing of applicable current Federal Motor Vehicle Safaty
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19.

19.1.
19.1.1.

1912,

19.2.

19.3.

Standards may be found in Appendix B.

Each manufacturer involved in production of vehicles of
composite design {s.g., body and chassis by different manu-
facwurers), shail comply with the applicable FMVSS concamn.
ing his portion of the end product.

Final cartification and labweling shall be the responsibility of
the final manufacturer, as defined in the “Motor Vehicle
Safaty Act.”

COMMUNICATIONS

Communications shall include two-way radio, intarcom, public
address, and optional telemetry equipment.

Two-Way Hadio
Mobiles

Two-way radic mobile equipment shall be included
which will provide a reliable system operating rangs of at
Iesst 3 20-mils radius from the bass station antenna. An
AF power output of 25-50 watts will usually be
required. The mobile installadon shall provide micro-
phones for transmitting at both the driver’s position and
in the patient’s compartment. Selectable speaker out-
puts, singly and in combination, shall be provided at the
driver’s position, in the patient’s compartment, and
through the PA system.

Portable

Two-way radio portable equipment shall be included,

The set shall comprise two units which are capable of

providing relisble communication between each other

and/or the mobile mountad unit over a range of at least

1250 feet. The units shall be designed to be conveniently

carried by the technicians and to have weatherproof, high-
impact housings.

Intercom

An intercommunication facility shall be provided between
the driver’s position and the patient compartment. The
speaker/micraphone unit in the patient compartment shall
stand by in the “mlk’ mode. Any necessacy talk/listen
switching shall bs done by the driver. The intercom
amplifier shall be independent of the mobile radio equip-
ment.

Siven—Public Address

Siren and public address systems shall be provided. If a
combined electronic siren and public addrass system is
provided, in siren operation, the power output shall be 100
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194.

20.1.1.

20.1.2.

20.1.3.

watts. In voice operation the power output shall be 45
watts through exterior mounted speakers, at least one
facing forward and one facing rearward.

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

Telemetry Equipment

Space should be provided for installing optional physi-
olagical telemetry equipment. The estimated approximats
space requirements for this equipment are 1.87 cubic feet,
weight 50 pounds.

ENVIRONMENTAL EQUIPMENT

Environmental equipment shall be capable of maintaining
inside tamperature t0 a comfortable level in any extreme of
ambient temperature within the geographic area of operation.

The various systems; heating, ventilation, and air conditioning
shall be separate with one system 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 Compartment
Driver’s compartment shall have heating equipment and air

conditioning equipment controlied by the driver for his
personal comfort.

Heating

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

Heating Control

Heating shall be menually controlled. Thermostatic
control for the driver’s comparanent may be optional.
The heater blower motors must be at least three (3)
speed design. Switches 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.

20.1.6.

202

221,

Ventilation for the driver may be achieved by degree of

Ventilation Controt

Ventilation control is not required except controls to
open and close driver’s compartment windows and vents.

Air Conditioni
Air conditioning shail have s capacity sufficient to lower
the temperature in the driver's compsrtment to 75°F.
within 15 minutes and maintsin that temperaturs while
operating in an smbient of 95°F. The unit must be
designed to deliver 20% of fresh outside air of 95°F.
ambient whils holding the inside temperature specified.
All perts, squipment, workmenship, etc., shall be in
keeping with accepted air conditioning practicss.

Air Conditioning Controls

The unit air delivery control may be manual or
thermostatic. The reheat-type system is not raquired in
the driver’s compartment unit. Switches or other con-
trois must be within easy reach of the driver in his
normal driving position. Air delivery fan motor shail be
at feast three (3) speed design. Switches and other
control components must excesd in capacity the
amperage and resistance requiremen:s of the motors.

Patient’s Compartment
Patient’s compartment shall have hesting equipment, venti-

_lstion provisions, and sir conditioning equipment. This

squipment shail be thermostatically controlied for constant
temperature level within plus or minus two (2) degrees. The
thermostatic control is to be accessible to and controllable
by the technician so that temperatura siterations can be
made to meet varying conditions.
Hsating (combined with ventilation 20.2.3, and air
conditioning 20.2.5).
Shall be cspable of hesting the compertment to a
tempersture of 75°F. within 15 minutes from a cold
start and while driving in an ambient temperatura of
0°F. it must be designed to recirculate inside air at the
delivery volume of one (1} change per minute, also be
capsbie of introducing 50% of outside air with minimum
effect on inside temperature. Fresh sir intake shall be
located in the most contaminant-free air space on the
vehicise. The heating sir-circulstion system must be
combined with the air conditioning asir- circulation
system. Only in this way can the “reheat type” system
be achieved.
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2023.

2024,

2025

Environmental Control

Heating shall be thermostatically controlied. The
thermostat shall control both heating and air condition-
ing and shall be so designed as to give an even delivery of
tempered air of a temperature neces:vy to maintain the
desired intsrior comfort level. This tsmpered (heated
and air conditioned air mixture) delivery is the “reheat
type™ systam and efiminates the cycling delivery of
hested (or ambient) air, then chilled sir, to maintain a
predetermined temperature.

The environmental control shail be accessible to and

contraiisble by the technician so thzi changes can be
mads by him to mest varying conditions.

Ventilation

The patient’s compartment shall be ventilated by the air
delivery syst=. . of the environmental equipment.

Ventilation Control
Refer to Environmental Control 20.2.2.

1t shai! also be possibie to separately control ventilation
to provide a complete change of air within the patient
compartment with outside air every two {2) minutes.

Air_Conditioning {combined with heating 20.2.1. and
ventiiation 20.2.3.)
The patient’s compartment shail be equipped with a unit
capable of lowering the inside tsmperature to 75°F.
within 15 minutes and maintain that temperature while
operating in an ambient of 95°F. The unit is to be of the
“reheat type™ to eliminate chill cyding in maintaining
the predetermined inside temperature. The unit must be
of a2 capacity sufficient to permit introducing 50%
outside 3ir with minimum effect on inside temperature.
Fresh air intake shall be located in the ‘most contam-
inant-free air space on the vehicle. Air circulation in the
patient compartment must be combined into one
delivery system; heating, cooling, and ventilation.
The air conditioning unit shall incorporate a filter on the
intake side of the evaporator unit; the filter shall be
readily removabie for clesning. Al perts, equipment,
workmenship, etc. shail be in keeping with accepted air
fitioni 3

Ajr Conditioning Control
Rsfer to Environmental Control 20.2.2.
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Insulation

The entire body; sides, ends, roof, floor, and patient
compartment doors shall be insulated to minimize conduc-
tion of heat, cold, or external noise entering the vehicle
interior. The insulation shall be vermin- and mildew-proof,
fireproof, non-hygroscopic, non-settling type. Plywood
floor when undercoated will bs considered sufficient
insulation for the floor area.

RESCUE EQUIPMENT

Equipment for Safeguarding Personnel

Estimated 8.0 cubic feet, 165 pound and 600-watt, 120wvolt
power requiremant.

Weatherproof compartment space accessible from outside
the patisnt compartment shail be provided for equipment
for safeguarding of patients and technicians, controlling
traffic and bystanders, and isolating and illuminating work
areas. These items are:

12 flares, 30-minute illuminating, seif-igniting type, of
yeilow color light,

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

one fire extinguisher, typs BC (dry power prefered). 5#
size, :

two self-contained air masks!1) {not oxygen generating
type), quick entry type {30 minutes),

two portable floor lights, each 300W, 120V with stand;
twist lock type, male connector with 100 ft. cords,

two units, {(one pair) portable radio (ref. 19.1.2),
two pairs gauntiets, foam insulated, viny! coated, fiuor-
escent orange.
Equipment for Releass from Entrapment or Confinement

Estimated minimal space requirement 10.0 cu. ft. Esti-
mated minimal 255 pounds (does not include optional
power saw).(2

Weatherproof compartment space shall bs providad ocutside

the patient compsrtment for equipment for relesse from
entrapment or confinement. These items are:

(1) As deterrmined. by locel hazerds or resdy sveilsbility from other sousces
Estimated 100 pounds, 4.0 cubic feet.

2] One, power ssw, ail-purpose, with masomry snd steel cutting discs (optionsl).
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- one wrench 127, sdjustable, open-end,
one screw driver, 12, regular blade,
one screw driver 12, Phillips type,
one hacksaw with 12 wire (carbide) blades,
one pliers 10, “vice grip,”
one hammer, 5# 15" handle; one fire axe, butt, 24"
handle; one wrecking bar 24”; separate, or ss one
combination tool,
ons crowbar, 517, pinch point,
one boit cutter, 39", jaw opening of 1-1/4”,
one portable power jeck and spreader tool, hand-
-powersd, minimum 4-ton capacity,
one shovel, 49”, pointed blade,
one double-action tin snip, hand, minimum 8",
two ropes, menila, 50’ x 3/4” Dia.
Power Winch —~ Optional
A mounted power winch, minimum 2-ton capascity, is
recommended for vehicles sarving areas where this item is
not resdily available. In addition to the cabie, ane 15’ chain
with one grab-hook snd one running hook, to match the
rated performance of the winch is recommended.

RESUSCITATION EQUIPMENT

Oxygen Installed *

An oxygen supply of at least 3,000 liters must be provided
and be accessible for replacement, preferably from outside
the pstient compartment working space, weight 127.5 ibs.,
2 cubic fest of space, length 48”. The mounting and
restraining means for the tank(s) must be crashworthy
under 3}l conditions.

The oxygen cylinder yoke must be accessible from inside
the vehicle, prefersbly from the technician’s seat at the
vertex of the patient, and also from the site where the
cylinder change is accomplished. Piped oxygen from the
cylinder to the wall outlets is desirable. One wal/ O outiet
minimum, but 2 are recommended.

At least one O wall outlet should be equipped with a
plug-in flowmeter, humidifier, and delivery tube. If there is
a second oxygen outlet, it will be used for plug-in devices
not requiring humidification.

At the cylinder, there should be a reducing vaive (from
2,000 [bs. per sq. inch cylinder pressure to 50 Ibs. per sq.
inch line pressure) with pressure gauge. The pressure gauge

“Ineagrity of the should be d by daily inspection.
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22
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should preferably be visible to the attendant sitting at the
vertex. There shouid be nearby,storage space for a wrench
to be used during cylinder change.
Oxygen Portable ®
A portsbie unit of 300 liter capacity located near s door
for ready use outside the vshicle shouid be equipped
with a yoks, pressure gauge, flowmster (not gravity
dependant], delivery tube and oxygen mask. The unit
should be capabie of delivering an oxygen flow of at
feast 10 liters/min. An extrs 300-iter-capacity cylinder
shouid be avasilable.

Oxygen masks (with or without bags) should be semi-
open, valveless transparent, disposable (cr sasy to clean
and decontaminate), and in sizes for aduits, children,
and infants.
Suction — Piped
Installed suction shouid be powerful enough to provids an
sirflow of over 30 litms psr minute at the end of the
delivery tube and s vacuum of over 300 mm Hg to be
reached within 4 sscunds when the tube is clamped. The
suction force should be controllabie for uss on chiidren and
intubated patients. The suction source must be reliable,
e.g., from the automobile sngine manifold, with a vacuum
reservoir chamber in the line between vacuum source and
wall gutiet. The wall suction outiet should be of the plug-in
type and located near the oxygen outlets, but far enough
from thase to permit easy handling of suction bottle and
humidifier botties. Into the wall suction outlet is piugged a
reducing yoke snd suction trap bottle of at least one liter
capacity. A spere suction bottie is desirable and shouid be
stored nearby. Both suction bottles, the one plugged into
the wall and the spsre one should be non-breskable. A
suction tubing will lead from the suction bottie to the head
of the patient on the wheeled stretcher as weil as to the
head of the patisnt on the bench (canvas stretcher).

There should be space nesr the patient’s vertax for
equipment to be used by the attendant sitting at the seat
nesr the patient’s vertax (e.g., sheif at stretcher height) for
open storage of the following emergency items: bag-valve-
mask unit with open-ended reservoir tube and O, delivery
tube, O bag mask inhalation unit, rigid pharynges! suction
tip, suction rinsing water bottle, pharyngesl tubes (air-
ways), tongue blades, towsis, pediatric mask for bag-vaive-
mask unit, spere sterile suction tips and catheters, Y
connector for trachesl suctioning.
Suction — Portabis

*fmengrity of the sy should be W by daily inspection.
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The portable unit should provide vacuum and flow
adequate for pharyngesl suction. The unit may be
bettery or foot powered. It should be fitted with a large
bore, non-kinking suction tubing and a rigid pharyngesl
suction tip.

BASIC SUPPLIES

Spacs for one pillow, two pillow cases, two spare sheets, four
towsls, six dispossi emesis bags, two boxes disposable tissues,
one stainiess bed pan, one thermometer, dispossble drinking
manometer and cutf, one stethoscope.

EXTERNAL CARDIAC COMPRESSION

Space for the short backbosrd (Ref. 25) stored with a rolled
shest for insertion under the patient’s shouiders, a head
stabilizer device and two straps (Ref. 25)° for ready um in
performing cardiopuimonary resuscitation. 8 pounds, 0.7
cubic fest.

IMMOBILIZATION OF FRACTURES

Space for one hinged, haif-ring lowsr extremity traction splint,
ring size of 9 and over-all length of 43", padded ankie-hitch
or skin traction device; padded board splints for upper and
lower extremities to inciude two 3" x 54, two 3"’ x 36", and
two 3”7 x 157; 24 triangular bendages; inflatable splints, two
esch, arm and leg size; and onc short (Ref. 24) and one long
backboard with three straps.” 20 pounds, 3.0 cubic fest.

WOUND DRESSING SUPPLIES

Space should be provided for 24 sterile gsuzc pads, 4™ x 4”;
24 universal dressings, 8~ x 30", packed flat (8" x 8”); one
roll aluminum foil 18" x 25". 12 soft-roller seif-adhering
bendages, 6" x 5 yds; two rolls adhesive tape, plain, 3”; one
plastic bag of large safety pins; and two sterile burn sheets. 3
pounds 0.3 cubic feet.

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

in anticipstion of incressing participstion by physicians at the
scens of emergencies, and advanced training of grester number
of technicians in the use of specisl equipment, design of the
patient compartment must provide for adequate spacs for the
following equipment: 96 pounds 6.0 cubic fest.

*Straps sve 27 x 970" of sset-belt murerial with siig-through buckie. Materiel
must comply with FMVSS-2089.
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one tracheal intubation kit,

one pleural decompression sat,

one drug-injection kit,

one trachsostomy or cricothyrotome set,

ong portable cardioscope with external defibrillator,
ong venous cutdown kit,

one mmmw unit,
one minor surgical kit,

sterile urinary catheters.

2. EMERGENCY MEDICAL EQUIPMENT

Litters

Each ambulance shall be provided with ons wheeled litter,
one folding or adjustable litter, and a litter designed to
caITy a patient over stairways or other narrow areas. Space
requirements in the patient compartment for the wheeled
litter and folding or adjustable litter arw based on sizes of
the litters and access spaces necessary to patient care in
transit. Overall dimensions are thus, width, two litters each
23" wide with space -botween adequate for performing
cardiopulmonary resuscitation in the kneeling position; and
length, 76" litters with 25 access space at the head and
15" access space at the foot. Additional space must be
provided tor storsge of the litter used for narrow access
aress, unless it is so designed as to serve bath as the folding
or adjustable litter and a3 the litter for stairways or other

. INTRAVENOUS AGENT SUPPLIES

Spaces for four one-liter units, sterile, intravenous agents,
preferably in plastic bags, such ss isotonic saline solution, 5%
dextrose in lactated Ringer's solution, 5% albumin, or dextran;
and sterile, disposable intravenous administration sets and

injection kits. 10 pounds, 0.8 cubic fest.

30. EMERGENCY CHILDBIRTH

Space for a kit contsining sterile gioves, scissors, umbilical

clamps or umbilical tape, sterile dressings and towels.

31 PORTABLE INCUBATOR

Whils a portsble incubator is to be dispatched as required,
space need not be allocsted sinca this item would be secured

10 a litter near resuscitation equipment.



POISONING TREATMENT SUPPLIES

Space for Syrup of Ipecac, four ounces, one liter drinking
water, and activated charcoal, one packet. Snakebite kits
should be carried in the ambulance in areas where this need
exists.

ARTIFICIAL VENTILATION SUPPLIES

Space for two bag-mask, hand-operated type units with masks
in infant, child, and aduit sizes; mouth airways, one each in
chiid and aduit sizes; oropharyngeal airways, six each in infant,
child, and aduit sizes: two mouth gags, commercial type or
two or more tongue blades taped together, padded; one 6™
bandage shears; and various sizes of 15mm male type
tacheostomy adspters.
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APPENDIX B

BRIEF DESCRIPTION OF APPLICABLE

FEDERAL MOTOR VEHICLE

SAFETY STANDARDS

The C 2 has i the 3 listed below ss baing spplicable
sithear in entirety or in part as described in the iption (Refer to Iterms
28 ond 18.)

NUMSER 101

TITLE: Controi Locstion, identification, and 1iluminstion

PURPOSE & SCOPE: This stendard specifies the requi for ion and

identification of cartain driver controls to facilitete their
selection snd snsure their accessibility.

NUMBER 102
TITLE: Transmission Shift Lever Seq ter 1 k, snd T
Braking Effect

PURPOSE & SCOPE: This swuandsrd specifies the requirement for the trans-
mission shift laver sequernce, a starter interiock, and for a
breking stfect of sutometic transmissions, to reduce the
liketihood of shifting errors, starter engagement with
wehicle in drive position, snd to provide suppiemental
braking st speeds below 25 miles per hour.

NUMBER 103 .

TITLE: Windshieid Detrosting and Defogging Systems

PURPOSE & SCOPE: This d specifles requi ts for providing wision
hrough the wi teld during frosting and. fogging
conditions.

NUMBER 104

TITLE: Windshieid Wiping snd Washing Systerms

PURPQSE & SCOPE: This derd specifies requi for windshield wiping
and washing systema.

NUMBER 105

TITLE: Hydraulic Brake Systems

PURPOSE & SCOPE: This sundsrd specifies requirerments for hvdraulic service
brake, emergency brake, and parking brake systens
intended to ensure adequate braking performance under

NUMBER 108

TITLE: Hydraulic Brake Hosss

PURPOSE & SCOPE: This standerd spacifies requir for hy lie brake
hoses that will reduce brake failures due to fluid leakage.

NUMBER 107

TITLE: Reflecting Surfaces

PURPOSE & SCOPE: This d specifies reflecting surface requirernents for
certain vehicie components in the driver’s field of view,

NUMBER 108

TITLE: Lampe, Refiective Devices, and Associsted Equipment
PURPOSE & SCOPE: This standsrd specifies requirernents for lamps, reflective
devices and -associsted squipment, for signelling snd to
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ensbie tafe operation in d and other diti of
reduced visibiity.

NUMBER 109

TITLE: New Preumatic Tires

PURPOSE & SCOPE: This standard specilies tire di 3 lnd" Y test
requirements for bead
endurance, Nhnﬁwmﬂormlnn d-l'maur-lo-d
ratings: and spacifiss labeling requirements.

NUMBER 110

TITLE: Tire Selection and Rinw’
PURPOSE & SCOPE: This standerd specifiss requirements for the tire selection
10 prevent tire overionding.

NUMSER 111

TITLE: Rear View Mirrors

PURPOSE & SCOPE: This durd specifies requi for resrview mirrors
ra provide the driver with a clear unobstructed view to the
reer,

NUMBER 113

TITLE: Hood Latch System .

PURPOSE & SCOPE: Th-mmhdsnuhh-dn qui for providing s
h2od latch system or haod latch systems.

NUMBER 114
TITLE: Theft Protection
PURPOSE & SCOPE: This derd specifies requi tor thefe pr to
& the incid of 3 iting from
orized use.

NUMBER 113 .

TITLE: Vehicle identification

PURPOSE & SCOPE: This derd specifies requi for wehicle identifi-
cstion numbers ta reduce the incidence of accidents
resulting from unsuthorized use.

NUMBEH 118

TITLE: Specificstions for Hydraulic Brake Fluids

PURPOSE & SCOPE: Specifications for hydraulic brake fluid for motor vehicles.
Originated under asuthority of Public Law 87837, and
incorporsted into the Federsl Motor Vehicie Safety
Standerds by the Vehicle Ssfety Act of 1966.

NUMBER 201

TITLE: Occupent P in

PURPOSE & SCOPE: This stenderd specifies initisl requirements to afford
. p iom for

NUMSER 202

TITLE: Hesd Rustraints

PURPOSE & SCOPE: This derd specifies i for head ints 10

tha freg: and ity of neck injury in

rear end and ather collisions.

NUMBER 203

TITLE: lmpect Protection for the Driver from Steering Control System
PURPQSE & SCOPE: This standerd specifies requicements for stesring control



systerrs that will minimize chest, neck, and facial injuries
1o the driver as a result of impact.

NUMBER 204
TITLE: Steering Control Resrward Displacerment
PURPOSE & SCOPE: T!'is fard specifies requi limiting the resrward
4 of the i | into lhI
compartment to reduce the lnkdihood of chest, neck, or
haeed injury.
NUMBER 205

TITLE: Glezing Materials

PURPOSE & SCOPE: This standard specifies requirements far glazing materials
to reduce lacerations to the face, scalp, snd neck, and to
minimize me pomb-lcty of occupants bsing thrown
through the ind: in collisions.

NUMBER 206
TITLE: Door Locks and Door Retention Components
PURPOSE & SCOPE: This standard specifies ioed nquummnu tar door latch

snd hinge systemms and lock requil ta the
likelihood of being from the vehicle as 8
result of impsct.

NUMBER 207

TITLE: Anchorage of Sesty

PURPOSE & SCOPE: This i requir for seats, their
attachment asssmblies, and their instailation to minimize
the possibility of failure by forces acting on the sest ss a
result of vehicle impact.

NUMBER 203

TITLE: Occupsnt Crash Protection

PURPOSE & SCOPE: This dard i qui for seat beit
installations.

NUMBER 209

TITLE: Seat Beit Assemnblies
PURPOSE & SCOPE: This standard specifies the requirements for seat beit

assernblies.

NUMBER 210

TITLE: Sest Beit Assembiy Anchonga

PURFOSE & SCOPE: This d ifies the requi for seat beit
asembly anchorsges to ensure praper lacation for effec-
tive occupent restraint and reduce the likelihaod aof failure
in coflisions.

NUMBER 211

TITLE: Whes! Nuts, Wheet Discs, andHleam

PURPQOSE & SCOPE: This standard preciudes the use of wheel nuts, wheel discs,
and hub ceps that constitute s hazard to pedestrians end
cydlists.

NUMBER 212

TITLE: Windshisid Mounting

PURPOSE & SCOPE: This standard estsblisthes windshield retention require-
ments for windshieid mounting.
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NUMSBER 201

TITLE: Fusl Tenks, Fuel Tank Filler Pipes, and Fuel Tank Connections

PURPOSE & SCOPE: This standerd specifim requirements for the integrity snd
security of fust tanks, fust tank filler pipes, and fuel tank
connections to minimize fire hezard as 8 resuit of collision.
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APPENDIX G

AMERICAN COLLEGE OF SURGEONS'
ESSENTTAL EQUIPMENT FOR AMBULANCES



Essential equipment for ambulances

THE BQUIPMENT shown in the accompanying
photographs is considered by the Committee on
Trauma to be that which is emential if the
emergency medicsl technician (ambulance at-
tendant) is to provide adequate care for the
critically ill and injured at the emergency scene
and during transport to medical facilities.

These items are:

1. Portable suction apparatus with wide-bore
tabing and rigid pharyngeal suction tip

2. Hand operated bag-mask ventilation unit
with adult-, child-, and infant-size masks.
Clear masks are preferable. Valves must op-
erate in cold weather, and unit must be capable
of use with oxygen supply

3. Oropharyngeal airways in adult, child, and
infant sizes

4. Mouth-to-mouth artificial ventilation air-
ways for adults and children

5. Portable oxygen equipment with adequate




tabing and semi-ocpen, valveless, transparent
masics in aduit, child, and infznt sizes

6 Mouth gags, either commercial or made of
three tongue blades taped together and padded

7. Sterile intravencus agents, preferably in
plastic bags, with administration kits

8. Universal dremsings, approximately 10
inches by 38 inches, compactly folded and
packaged in convenient size

9. Sterile gauze pads, 4 inches by 4 inches

10. Soit roller seif-adhering type bandages,
6 inches by 5 yards

11. Roll of aluminum foil, 18 inches by 25
feet, sterilized and wrapped

12, Two rolls of plain adhesive tape, 3 inches
wide

13. Two sterile burn sheets

14, Hinged half-ring lower extremity traction




18. Two or more 15-inch by 3-inch padded
wooden splints for fractures of the forearm.

(By local option, similar splinte »f cardhoard,
plastic, wire ladder, or canves slotted lace-on
may be carried in place of the above 38-inch
and 15-inch boards.)

17. Uncomplicatad inflatable splints in addi-
tion to Item 16 above or as substitute for the
short boards

18. Short and long spine boards with acces-

24. Blood pressure manometer, cuff, and

The foregoing is the second revision of what
was formerly described as & “minimal equip-
ment for ambulances™ list which the Commit-
tee on Traums established in 1961 and which,
subssquently, became the standsrd for am-
bulance services throughout the United States
and Canada. Its name has been changed to
“Eassential equipment for ambulances,” thus
giving it more meaning and avoiding the sug-
gestion that it represents only the very least
squipment with which an operator might equip
his vehicle.

‘The present list containg seven new itema—

8 poison kit, inflatable splints, aluminum foil,
and burn shests.

‘The tourniquet and eiastic bandages which
were on the 1961 list are purposely omitted
here. In thus forcing s tachnician to improvise a
tourniquet, the Committes on Tiauma hopes to
maks him think carefully before he uses one,

same.
To eliminate the danger of deleterious pres-

sure if improperly applied, elsstic bandagm
have been replaced by soft roller-type ban-
dages.

Of the seven new items, the intravenous
agents are essential if the patient is to be
treated for shock at the emergency scene and
during transportation to medical facilities.
Although the technique of infusion is a ree-
ommended part of the basic training program
for technicians, the exact agents to be used and
their use should be determined by the local
physician and preferably via radio control.

The technique of blood pressure monitoring
is readily acquired during the in-hospital ses-
sions of the basic training program.

The obstetrical kit should contain a mini-

mum of sterils gloves, scissors, umbilical cord
clamps or tapes, sterile dressings, towels, and
plastic bags. Satisfactory disposable units are
available. Burn sheets may be used as drapes
if necessary.
Consultants knowledgeable in the fleld of
poisoning control recommend that syrup of
Ipecac and activated charcoal be the contents
of the poison kit. In the conscious patient,
emptying of the stomach by vomiting is con-
sidered the optimum treatment in poisoning,
except when poisoning is due to corrosives or
petroleum products.

Uncomplicated inflatable splints are satis-
factory f{or [ractures at and below the knee and
at and below the elbow. The hand and foot
must be included, and the splint is to be in-
flated only by lung pressure. Pressure in the
splint must be controlled, especiaily in situa-
tions where it is applied in cold weather and,
shortly thereafter, the patient is transferred
to & heated ambulance.

Aluminum foil is use{ul as an occlusive and
nonadherent dressing.

An effective emergency incubator may be

The Sub i Emaergency
m which on bohnlf of the c:xnmmn on
Haped the ying list of essential

of 1. D. Farring

Minocqus, Wisconsin, chairman; Robert H. Brown,

Bethesds; Francis J. Cox, San Francisca: Waiter A,

Hayt, ir., Akron, Ohia; Willism R. MacAusiand, Jr.,

Baaton; Charles S. Nesr |1, New York; and Watta

R. Webb, Syracuse.

G-4



MWreps remain as close 88 Pessiise t the groin, (0 the rear view of the shact bosed
the pasition of the straps and fixation of the Yalcro fastenings sre shows, In the
preflle view the position of the heedbend, cvin strag and neckroll is demon.
strutnd. Eod of shart board is bluntisperad. At right is siternate method of fixe

stien (K, page 11}

Equipment for the short besrd consists of head-
and, chin strep and neck rodl.
Hendband (Fig. 1) which measurss 42 inches, hass
2. Padeed section;
8. Thin webbing 2 inches vide;
<« Strip of isepad or piie Velcra,

» { - I b
42

MAres

s R U D Db

g
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Chin strap (Fig. 2). which messures 42 inchen

&, Reguiastion footdall chin strag;

b. Thin webibing 2 inches wide;

< Strig of loaped or pile Veicra.

Neck roit (Fig, 3). which messures 32 inches. hast

&, Foum rubber roll 8 inches wide and § inches in
for first with
e and

stie, then . both
sasily replacasbie;
B. Thin webiving 1-inch wide;
<. Strip of looped or pile Yeicro.
Ends (looped or pile Veicro) of straps grab strios
hesd

The neck roll is seldom used, it is necessary in
mre frecture-disiocations of the neck in wivich the
hand is fixed in an awhward position, A hesvy folded
towel will serve wall s a substituta. -

Yelcro is a fostaner. It consists of two strips of

nylon tap verth hoaks, the
other with minuls loops forming 8 pile Surface—
wiich leck ly when D hee, ooen
whan pesied spert.




Thess drawings detail the spine Doards shown on page B
and the ies which them,
The beerds sre maeds fram % inch exterior plywood
finished on beth sides. Both surfecss are well sended,
shetinched or varnished, and waxet.
Each beard is equipped with twa straps mede of beiting
2 inches wige snd 9 feet iong. The straps are equigped
with a friction bucile.
A. The andhoids, which Gw 5180 doubie o8 strap holes,
3 by 1% and are 1% inches fram the
edge of the boerd. The 'S oUge is The
handhelids on the sides of the long beard shouid mete
with the bondheids an the short beard to silow strap
fluntion when ths twe beerds are ussd together.
S. Strap holes messure % by 3 inches snd are % of an
inch frem the edge of the basrd.
€. Threeg nch —ith onds ste-
vate the leng beard so thet the bearers can insert their
mgh the The tspered ends of the
ruaners prevent the beard from catehing as it is pushed
wadar the patient.
5. Both ands of the lang beard and the bottom end of
e shrt bourd are bunt-tapersd, 3o thet the bosrds
wifi slide as essily 38 pesuibie when gushed under or
Dehing the satient.
€. The edges of the head portion of the short beard
are sarveted to silew an of fi of
he hesd. One or mere §-inch seR ruiter bandages are
wesped sbeut the board. ferehend snd chin. The serre-
Hene the fram stippi
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constructed by wrapping s premature infant
in foil, leaving its face free.
and packaged in plastic bags—provide excel-
lent dremsings {or burns of any magnitude.
‘The short and long spine bourds are essential
for safe removal of various injured patients,
aspecially those with actual or suspected
damage to the spine. Either board is also ussful
in providing a firm surface on the wheeled
stretcher for performance of cardiopulmonary
remuscitation. The. straps of 2-inch belting
should be at least 9 feet long and equipped

with slip-through friction catches. While var-
jous kinds of short boards are in use, the one
shown here is similar to that described by
Louis C. Kossuth in the September 1965 Jour-
nal of Trauma.

Both spine boards have been modified 33 a
result of extensive use. Drawings on pages 10
and 11 give details,

The Universal dre.sing unfolds to 10 inches
by 18 inches or to 10 inches by 36 inches and
affords adequate coverage for any wound. It
may be used also as padding for splints. When
two dressings are folded together lengthwise,

Hand operated bag-mask ventilation units for ambulance use*
As evaluated by Emargency Care Research Institute, Philadelphia™

Low-tomparature

Neme m 32° F, or boiow mank 5:‘.‘.'.2.'.. Cammants

Resusci folding bag Mark I{  good good you good Oxygen resarvair

Laerdal Medical Corp. 7

PMR good good mn good reiatively Naavy

Puritan-Bennett Corp.

AGA Revivator good good no poor oxygen reservoir

AGA Aktiebolag permanantly attached
reiatively fatiguing %o
opersts

Hope sood valve freezes na goodt with high oxygen fiow, vaive

Ovin Chemical & Surgical . may ek in inspiratory

Equipment Company pasition

Amvou fair vitive frenzas no poor valve may lock (see com.

Air-Shields, inc. mants on Hope, above)

Air-Viva good vaive freszes, yes poor 10 to 20 per cent of expired

Bird Corp. bag incperable air is rebeesthed with sach
cycle

Puimonstor good bag inopersbis no good reiatively fatiguing to oper-

Corbin-Farmyworth, inc. ate: manufacturer states
unit tested no ionger
produced

Porton good good no pacr mechanical defects cause

Greiner Scientific Comp. iarge loaks to develop in
folds of Bellows

Clar Aire™

Clar Aire Comp.

Ron-Q-Airgse

Res-Q-Aire, inc.

arder of pe ~ g to the two & rt units aod

Wmmtm

These twe units, Slar Alre and Res-Q-Alre, ware listed
by the Emergency Cars Rusenrch institute snd described
as ~ineffective snd be from
Sarwon.” I8 5 Heller 10 the Eitor of LA.MA (vol, 210, ne.
7Y Josk ). Nabel, M.D., Director of Musasrch, EC R 1.,
Srow sttantion 0 the widesorend distribution of these

" by the Emarg:

urged -a plvysicians, other hesith authorities, and hesith
ﬂumuﬁm o dastroy =it of the dewnces in their DO

ge others to /Gitow suit. in the
cnsumerommu—zo. XNQ-s-rMonm

y icos tested
,Cau‘ insti
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they f‘orm an effective cervical collar which
may be beld in pisce either by safety pins or
by wrapping with a soft roller bandage.

The Universal dressing is availabie com-
mercislly but is easily made iocally by cutting
boits of standard *“A.3.D." material into 36-
inch lengrhs, folding these from each end to the
canter three times, and ing each in a
paper bag, the end of which is sealed by sta-
pling. After stevilization, esch packsged dress-
ing is pisced individually in a piastic bag which
also eontsing & Sinch soft roller bandage.

The hand opersted bag-mask ventilation unit
is saperior to the mechanical resuscitator or
pulmotor. It is simply constructed, it performs
adequately, and the operstor may make im-
madiste pressure adjustments simply by chang-
ing his hand pressure. The unit is also much
lms costly than the mechanical resuscitator or
pulmotor.

Thes major advantage of the bag-mask unit
is that it permits the technician to direct at-
tention to the patient rather than to apparatus.

For effective pharyngesal suction s minimum
vacuum of 12 inches of mercury (20 inches
optimal) and free sir flow of over 30 liters per
minute at the delivery tube, with rapid draw-
down time, is required.

Some types of bag-mask ventilation units
apd portable suction apparatus, with a de-
seription of their charscteristics, are named on
opposite psge and this page, respectively.

Litters, and safety and housekeeping equip-
mant, are not specified, since it is assumed that
these basic items, as weil as isialled suction
and oxygen, will be carried.

Iaanmdmadnuadmmnzm

Suction units for ambulance use*

Vecuum Rate
Name ininchos  of sir flow
amd wannintturer ot marcury per minute
Yaculette T8 17 liters
Corbin-Farnsworth 1 nc.
Laerdal suction unit 2% 50 liters
Laerdst Medical Corp.
Asnbu foot-powersd unit 12 12 liters™
Air-Shieids, Inc.
- Pork data oy
sApproximatety

Unless s reacus vehicle accompanies an
ambulance on every accident call, certain ac.
com and extrication equipment should be
carried. The time element in life-threatening
problems is 30 critical that, if the technicians
must await the arrival of such equipment, lives
that could be saved will be losat.

Specifically, these items are:

Qne wrench, 12 inches,

with adjustable open end
One screw driver, 12 inches, with regular blade
One screw driver, 12 inches, Phillips type
One hacisaw with 12 wire (carbide) blades
QOue pliers, 10-inch vise-grip
One 5-pound hammer with 15-inch handle
One fire axe butt with 24-inch handle
One 24-inch wrecking bar (bar and two

preceding items can either be separate or

combined as a forcible entry tool)
One crowbar, 51 inches, with pinch point
One bolt cutter with 11{-inch jaw opening
One portable power jack and spreader tool
One shovel, 49 inches, with pointed blade
One double-action tin sip,

minimmum, of § inches
Two manils ropes, each 50 feet long and

3£ of an inch in dismeter

A power winch is optional. A front-mounted
wineh, with 3 minimum capacity of two tons, is
recommended, particularly in areas where it
would not otherwise be readily available. In
sddition to rated cable, ambulance should carry
a 15-foot rated chain with one grab hook and
one ranning hook.
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