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ABSTRACT

A HELICOPTER EVACUATION SYSTEM FOR BATON ROUGE, LOUISIANA

A Problem Solving Project Report Submitted to the Faculty
of Baylor University in Partial Fulfillment of the Require-
ments for the Degree of Master of Hospital Administration

By Major Charles F. Clark, MSC
August, 1970 60 Pages

A copy of this document may be obtained on loan from the
United States Army Medical Field Service School, Brooke
Army Medical Center, Fort Sam Houston, Texas,

The object of this study was to determine an optimum
system of utilizing helicopters as a means of evacuating
highway accident victims to a health care facility and to
determine the personnel and the equipment required to
support this system in the Baton Rouge, Louisiana, area.
Data were collected by interviewing persons experienced
in helicopter evacuation and highway accidents and by
sending letters of inquiry to noted authorities in the
field. Analysis of the deaths and the injuries on the
highways in Baton Rouge, Louisiana, reveals that the
public must devise additional means of assuring accident
victims a better chance for survival and recovery, with
less probability of permanent impairment. The conclusion
can, therefore, be drawn that a helicopter evacuation sys-
tem, which derives its effectiveness from speed, range, and
independence of surface features, can reduce deaths and
injuries significantly. It is recommended that this
helicopter evacuation system be implemented.
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CHAPTER I

INTRODUCTION

General Information

In 1966 the Congress of the United States enacted two
significant laws that will affect vitally every American
living today. These are the Highway Safety Act and the
Motor Vehicle Safety Standards Act. Their purpose is to
reduce the appalling loss of 1ife and property and the
tragic injuries occurring daily on the nation's highways.
The Department of Transportation hés been charged wifh
implementing these acts, and the National Highway Safety
Bureau was created to administer them.!

These two acts direct that far-reaching steps be
taken to improve both the driver and the automobile, as well
as the total environment in which they operate. Already,
standards for making the vehicle safer have been promul-
gated to the automobile manufacturers. :

In March, 1968, President Johnson, in his message
entitled "Health in America," directed the Secretary of
Transportation, the Secretary of Defense and the Secretary
of Health, Education, and Welfare, to devise a test
program to help the states and the local communities
develop effective rescue systems for victims of all types

1
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of accidents. The Department of Transportation has taken
the lead in implementing the president's request. 1Its
main interest is the transporting of highway accident
victitms to health care facilities capable of treating the
specific 'injuries.2 :

United States Army experience indicates that heli-
copter evacuation of the wounded has been the most signifi-
cant factor in reducing the death rate per hundred wounded
from 4.5 in World War II to 2.5 in Korea and, now, to less
than 1 Th Vieetnam.3 This dramatic decrease in the military
death rate suggests a promising innovation for reducing the
number of deaths and permanent injuries resulting from
motor vehicle accidents. If the earliest possible first-
aid, rescue, emergency transportation, and definitive
medical care can be provided for victims involved in
vehicle accidenfs, it is projected that the fatality and
the permanent injury rates could be significantly reduced.

General Spurgeon H. Neel recently stated:

The American public is entitled to the best
emergency service should they [sic] become involved
in an automobile or other type of accident. The
image of cities and states can be substantially
improved by accepting the responsibility for
providing adequate protection to their citizens
and visitors. The "rlght to live" is a basic
right in our society.

Conditions Which Prompted the Study

Because of the impact of population expansion, health

legislation, and technological advances, an urgent need for
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a coordinating and planning agency for hospitals and related
health services has developed. The Louisiana Capital Area
Health Planning Council was established to ascertain the
complete health needs of the ten-parish afea surrounding
Baton Rouge (see Appendix A). At the same time, the
council was charged with establishing the priority health
needs for the community and recommending the most fruitful
expenditures for its health dollars. This council has
recognized the problems associated with highway accidents
and has requested that a study be made in this area.

Traditionally, local, state, and federal government
response has been focused primarily upon means to prevent
accidents. Numerous programs to improve highway design and
maintenance, traffic flow, law enforcement, and vehicle
design have effectively reduced the death rate, but the
absolute number of persons killed or injured continues to
increase. This concentration on the pre-accident problems
has reached a point of diminishing returns.

It is estimated by the Safety Council of Greater Baton
Rouge that more than 78 persons will be killed and 5,450 will
be injured in automobile accidents in the city of Baton Rouge
and in East Baton Rouge Parish during 1969. Of those injured,
at least 443 will suffer permanent disability. Even without
considering the humanitarian aspects, the total cost to the
economy of Baton Rouge and the state of Louisiana will

exceed 19 million do11ars.5
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Despite our best efforts toward accident prevention,
people will continue to bé involved in motor vehicle acci-
dents: We must, therefore, devise additional means of
assuring the accident victims of a better chance to survive
and recover, with less probability of permanent impairment.
This approach requires a thorough investigation of the post-
accident problem, é problem which has not received the atten-
tion it merits:

The problem that exists in Baton Rouge exfsts as well
in every community that does not have a helicopter evacuation
system. The conditions which prompted this study have
implications and their possible resolutions have applications

to other communities with a similar problem.

Statement of the Problem

The problem is to determine the optimum system of
utilizing helicopters as a means of evacuating highway
accident victims to a health care facility and to determine
the personnel and the equipment required to support this
system in the Baton Rouge, Louisiana, area.

Objectives

The objectives of this paper are:

1. To analyze the highway accident problem.

2. To explain the concept of helicopter operation.
3. To describe the personnel and the equipment to

be used in this system.




5
4., To define the mission of the helicopter

evacuation system.

Criteria

In a recent article published in Journal of the

American Medical Association, General Spurgeon H. Neel

proposed that a civilian helicopter evacuation system
should provide:

1. A quicker response to highway accidehts than
can be attained with conventional ambulance services,
while maintaining operational compatibility with those
services.

2. An operational capability during daylight or
darkness and under a wide variety of weather conditions.

3. The adaptation to requirements caused by

expanding population centers and advanced techno]ogy.6

Factors Bearing on the Problem

Factors bearing on the problem are:

1. Hospital heliports must meet the Federal
Aviation Agency standards.

2. Baton Rouge presently has no air evacuation

system.

Assumptions

For the purpose of this study, the following

assumptions are made:
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1. The determined number of appropriate personnel
such as pilots, medics, and rescue specialists will be
available.

2. The determined number and type helicopters will
be available.

3. The procedures for employment of helicopters
will be modified as operational requirements dictate.

4. The trend levels of geogriphical density of
highway accidgnts will be determined by analyses of histori-
cal data. This implies that established density patterns
of highway accidents are dependent upon environmental
conditions and will not change appreciably until the

environment is modified.

Research Methodology

Data were collected by interviewing persons
experienced in the helicopter evacuation field and the
highway accident problem to determine the scope and the
magnitude of this study. A traffic survey was conducted
to determine the peak traffic load. Data thus obtaineq
were recorded and evaluated in the light of information
gained through research of the literature. In addition,
personal experience and knowledge gained from actual
association with the employment of the Army's concepts
and tactics concerning aviation have been drawn upon to

- synthesize operational procedure.
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Literature Review

A review of the current literature reveals a Tlimited
number of articles on the helicopter evacuation of highway
accident victims. The concepts described are often nothing
- more than novel variations outlining a specific approach to
solving a local problem. The majority of these articles
deal with Tocal police and fire departments and are con-
centrated in a few technfca1 journals. These articles
are extremely basic in nature and concentrate upon methods
and procedures of how, when, and where a system could be
emp]oyed. Of the articles reviewed, only two dealt with
a civilian system that is in operation at the present time.’

Although there is a definite lack of material directly
applicable to the problem area, the available literature
does offer general information on the subject and provides
yaluable sources for the researcher. In the following
paragraphs, the intent is to summarize briefly the main
ideas encountered as a whole, while concentrating upon the
basic principles generalized from various articles, letters
of inquiry, and personal interviews.

Each article refers to the efficiency of helicopters
as air ambulances. This efficiency is abundantly documented,
particularly in reference to the Army's experience in South-
east Asia.8 He]icopter re]iabiiity is excellent, and flexi-
bility of utilization is outstanding. Each helicopter

system derives its effectiveness from speed, range, and
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independence of surface features. This system permits the
evacuation of the injured to a health care facility that
can best give definitive treatment to the patients.

Many of the writers indicate that the 1ifesaving
endeavors of helicopters increase in incidence each year.
1to1g significant that; when transportation is bogged
down because of floods, snow storms, or traffic congestion,
helicopters can do the job. The helicopters will not replace
the ground ambulance but will be used to supp]ément the
present system.9

A definite tendency is appearing within the civilian
communities to use helicopters to perform a variety of essen-
tial missions, such as traffic surveillance, fire patrol,
and personnel transportation, but the mission with the
highest priority is always the evacuation of injured

.per‘sons.10

Footnotes

Ty, S., Congress, House, Highway Safety Act of 1966,
8%9th Cong., 2d sess., Journal, July 1%, 1966.

. 2U. S., Department of Defense, Developing Effective
Rescue System, memorandum for the secretaries of the
miTitary departments (Washington, D. C.: Government
Printing Office, March 23, 1968).

3James H. Winchester, "Dust-0ff! Dust-0ff! Lifeline
Home from Vietnam," Reader's Digest, XXCVIII (May, 1966) 5.

4Spurgeon H. Neel, "Army Aeromedical Evacuation
Procedures in Vietnam," Journal of American Medical Associ-
ation, CIV (April 22, 1968}, 313.




9

SInterview with Paul Ray Day, Managing Director,
Safety Council of Baton Rouge, Louisiana, May 5, 1969.

. 5Nee1, "Army Aeromedical Evacuation Procedures,"
b, 312,

7Ray F. Kunkel, "Civilian Air Evacuation Practices,"
Rocky Mountain Medical Journal, LXV (July, 1968), 43; "The
Air Age Arrives for Michigan Hospitals," Michigan Hospitals,
December, 1967, p. 6.

8uyse of Military Copters for Civilian Ambulances,"
St. Louis Post-Dispatch, December 28, 1967, p. 6A.

9upirborne Ambulance on the Rise," Medical World News,
X LAPPIL I8, T869), 12.

T0uyse of Military Copters for Civilian Ambulances,"
p. 6A. s :




CHAPTER II
DISCUSSION

General

This chapter is organized into two areas of
discussion: the problem as it exists in the community and
the issues involved in solving the problem. The purpose
is to develop procedures and tasks upon which to base
requirements for man and machine combinations that,
hopefully, can operate at near 6pt1mum performance levels.
The types and the numbers of men and equipment required for
a helicopter team will be considered and specified.

An analysis of the highway accident problem has
revealed the following pertinent facts: the number of
motor vehicles on the highways of the United States has
increased from 62.7 million to 99.9 million in the past
fourteen years.] There are approximately 52,500 persons
killed annua}]y in motor vehicle accidents, and by 1972,
~the death toll in highway éccidents will probably rise to
75,000 deaths yearly. It is estimated that one out of
every two Americans born that year will be either killed
or injured in an automobile.?

Since 1961, the rate has steadily risen to its present

10
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level of 26.8 persons killed per 100 thousand population,
and the actual number of individuals killed annually has
increased by approximately 20,000 in the same period. Even
with the vast effort and money expended to prevent acci-
dental death, the number of persons killed and maimed by
motor vehicles has increased on an average of 2,500 every
year since 1961. This dramatic increase in deaths can be
attributed to the fact that the number of motor vehicles has
increased at an average of approximately 3 million per year
over the same period of time.3
In 1968, the number of persons injured in motor

vehicle accidents reached 1,980,000. Of those injured,
165,000 suffered permanent physical impairment.4 In
addition to this irretrievable loss, the monetary cost to
all parties, including local, state, and federal govern-
ments, exceeds the 15-billion-dollar level year]y.5 This
figure does not include the full cost of continuing support
and assistance to those permanently maimed or the loss of
earning power of those injured.

 This evidence suggests that the absolute number of
deaths and injuries from vehicle accidents is at least part-
ially a function of the number of vehicles on the roads.
From the figures given above, it can be anticipated that
the increase in the number of vehicles on the highways

will be accompanied proportionately by an increase in the
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number of persons killed and injured annually.

The'Probiem as It Exists in the Community

Highway accidents are the leading cause of death,
and more accident victims occupy hospital beds than do
cancer and heart victims combined. The epidehic of deaths
and injuries can well be described as carnage. Yet, it is
a matter about which the average citizen, as well as his
government, has for too long been strangely complacent.

A fatal crash on the highway, a daily event, does
not have the sensational public impact of a plane crash
or a vessel's sinking. Nevertheless, the number of persons
killed each year in water and air accidents is smaller than
a monthly toll of highway deaths. An analysis of motor
vehicle density patterns within the city of Baton Rouge
during 1968 is illustrated in Appendix B.

It is assumed that a variety of complicating factors
such as scope of the mission, controlling agent, establish-
ment of heliports, standards for ambulance services, train-
ing requirements, and the communication system would h;ve
to be resolved before a helicopter evacuation system could
be established. None of these represent an overwhelming
obstacle. The benefits derived would more than compensate
for ény difficulties encountered. The use of surface
ambulances is reaching a point of diminishing returns

because of such factors as traffic congestion and
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inadequate highway systems; these factors conspire to
enhance the concept of helicopter ambulances utilizing
proven equipment and techniques.
Mr. Walter Gutkowski, President of Superior Ambulance
Service, has said:
Qur helicopter can carry two persons in its
Titters and is capable of maintaining a cruising
speed of 90 miles per hour with a top speed of 105
miles per hour. With its night-flying equipment
and our capability of flying in almost any weather,

with exception of icing conditions, our service
provides dependable emergency transportation.

No attempt is made to demonstrate specific cost,
convenience, or other comparisons of helicopter versus
surface ambulance services. In considering the benefits
from this system in the performance of that most basic
medical mission, the reduction of suffering and the saving
6f life, it is impossible to equate necessity with Towest
cost. At the battlefront, the duration of time between
injury and definitive treatment has proven to be crucial
in the reduction of morbidity and mortality, and it may

be presumed to be significant on the highway.

Issues Involved in Solving the Problem

The operation can be viewed simply as a man-machine
combination designed to cafry out the functions derived
from the mission. The system shou]d be comprised of some
optimum combination of men and machines, with each

performing those tasks they do best.
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Some of the primary issues are to provide a central-
ized control system, establish adequate and reliable
communication, determine methods for locating and
reporting casualties, and obtain skilled medical
personnel who will provide medical attention at the
site of injury, during flight, and upon arrival at the
destination hospital.

In order to insure maximum effectiveness of the
system, centralized control could be provided by the
Louisiana State Police. A central communication center
could be established by the state police and could be
a]]owed to select the mode of evacuation (ground versus
air) required by the injury. The central communication
center, all ambulances (air ground), rescue vehicles, and
all emergency hospitals could be linked by a two-way
communications system. The request for ambulance evacu-
ation could be initiated by any person observing or becoming
directly involved in a highway accident. This request would
be directed to the police department or the hospital; these
agencies would ultimately notffy the central communication
center, which would dispatch the appropriate means of
evacuation.

The helicopter, if not on ground alert, could be
dispatched to patrol certain routes which historical data

have identified as having a high accident rate. 1In order
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to proyide current and realistic information, these data
should be analyzed on a monthly basis. On takeoff, the
pilot shoqu call the central communication center, which
would be managed by the state police, and these two elements
should remain in constant communication in the event that
requests for other missions should arise.

At the time an alert is received, the helicoptér
might be either on patrol or on ground alert. Whichever
is the case, all actions unrelated to the response to the
emergency would immediately be relegated to secondary
importance. Priority would be given to expeditious move-
ment to the accident site. In‘order to accomplish such
movement, the pilot would have to be able to identify
quickly the accident location. It must be recognized
that flying in certain weather conditions and night
operations 6ver rugged terrain are hazardous. The problem
of wires over and adjacent to the highways is well recog-
nized, as is the inherent danger in landing near crowds
without proper crowd control. The final approach and
movement of the helicopter about the accident area might
be particularly critical under some circumstances.- For
these reasons, operational procedures for final approach
assistance and approach without landing are proposed in
detail below.

In most instances, the pilot would not require final
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approach assistance in order to land quickly and safely.
In some situations, such as in heavy traffic congestion,
or with high obstacles near the landing point, fire at the
accident scene, or adverse weather, final approach assist-
ance might become necessary. Helicopter evacuation must
be integrated with all other aspects of the emergency
situation, including police and fire agencies. Hence,
central control and effective air-ground communications
are required. Each agency could be of great assistance
to the other. Nonmedical agencies could help by locating
casualties and initiating the emergency notification, by
assisting in traffic control at the site of an accident,
by controlling fire, if present, and by helping the heli-
copter to land. Highway patrolmen, police, and other law
enforcement personnel who might normally be expected to
appear at the scene of an accident should be trained to
know the minimum approach requirements for helicopters.
They must be able to determine the wind direction, the best
lTanding position and approach, as well as standard arm and
hand signals; With that knowledge, they could assist the
pilot effectively to make a safe landing during daj]ight
or darkness. | '

- If the accident occurs in an area which is not direc-
tly accessible, the he]fcopter might be unable to land near
the accident scene.  ‘In such an instance, the helicopter would

hover above the accident scene and lower rescue personnel on the
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ho1st. The pilot may choose to land at a point near the
accident scene and allow the rescue personnel to move to.
the site on foot. Upon arrival, the rescue crew should
provide necessary extraction and emergency first-aid to
sustain 1ife and 1imb and to prepare the patient for
evacuation. The casualties might be carried by litter
to the selected landing area or be lifted to the hovering
helicopter byvthe internal rescue hoist.

In order to gain access to the injured and remove
them from the wreckage or further immediate danger, it is
necessary that the rescue team be prepared for a number of
tasks. It is presumed these tasks would be required only
if the victim were still 1iving. The primary rescue tasks
would be: (1) suppressing vehicle fires, (2) freeing
persons pinned in the vehicles or (3) removing the injured
from positions in which they had come to rest without
further compounding injuries.

Emergency medical treatment at the accident site
should be directed toward saving 1ife, sorting injured
by pr1ority for evacuation, and preparing the injuried for
movement to the hospital. BURTE important that a hedica]
survey of all persons involved be made as soon as possible
and that appropriate lifesaving first-aid be administered
concurrently. Medical ireatment enroute to the hospital

should be oriented toward preservatioh of 1ife and
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minimization of long-term effects from injuries.

An appropriate tagging system could be used to
identify the nature and the extent of injuries at the
time the victim was found and the drugs or the treat-
ments administered.

The helicopter system, which derives its effective-
ness from speed, range, and independence of surface features,
permits the evacuation of the injured to the health care
facility that can best provide definitive treathent to the
patient. Thus, the patient would not necessarily be evacu-
ated to the hospital which happens to be nearest to the
accident site. The pilot, therefore, would have to be
aware of the emergency and the specialized treatment
capabilities of each hospital in the area. Through direct
two-way radio communication with the central communication
center, the pilot could relay information about the number
and the type of patients plus their condition and the
expected arrival time at the hospital to which the patients
are being delivered. This alert would permit the emergency
room to prepare for the arrival of the patients so that

immediate attention could be devoted to the 1njuriés.

Organization Structure

This section will explain (1) the functions of the

cooperating agencies and facilities and (2) the coordination
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between the area's public safety agencies and health care
facilities involved in dealing with highway accidents. A
proposed organizational chart is illustrated in Appendix C.

The Louisiana Department of Public Safety will provide
the funds to purchase helicopters that will be utilized by
the state police for traffic surveillance and evacuation
of highway accident victims.

The state police department will furnish the helicopter
crews and the required equipment and will provfde a central
communication center linking patrol headquarters, participa-
ting hospitals, Baton Rouge police, other law enforcement
agencies, and other such agencies that would logically
become involved in rescue and evacuation missions. The
state police will establish patrol routes and schedules on
selected highways for surveillance and patrol missions.
plus any administrative procedures related to the operation
and functions of the helicopter. The state police will
contract the required maintenance to a Federal Aviation
Agency-approved helicopter maintenance facility.

The hospitals that can provide emergency services
in the Baton Rbuge area are Earl K. Long, Our Lady of the
Lake, and Baton Rouge General. They have aareed to
construct an approved landing pad and to install adequate
communication equipment to receive and transmit patient

information;
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If an emergency should arise, state, city, and other
police, hospitals, and public safety agencies should
contact the central comﬁunication center to receive the

services of the helicopter teams.

Personnel Required

The helicopter team consists of three highly trained
indiyiduals, a pilot, an aeromedic, and a rescue specialist.
The pilot must haye a current commercial helicopter

pilot's license, an instrument card, and a medical certifi-

cate that meets the Federal Aviation Agency's requirements.’
He is responsible for all aspects of surveillance and rescue;
he must exercise supervision over the helicopter and the
crew members; therefore, he must be competent in both medi-
cal and aviation aspects of the operation. His primary
function is to fly the helicopter in a safe and efficient
manner. The pilot is respdnsib1e for preparing flight

plans and for determining the suitability of weather
conditions and other safety factors as related to flying.

He must maintain the helicopter's maintenance forms and
records. In order to accomplish the mission of the hefi-
copter team, the pilot must be a graduate of the state
police academy, which will provide him with the knowledge
and fhe procedures required to perform traffic control and
surveillance.

The rescue specialist must be qualified to perform
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minor maintenance on the helicopter to complete the daily
inspection and minor repairs in case the helicopter happens
to break down while away from the airfield. This individual
should be trained in traffic control and surveillance tech-
niques to enable him to lend invaluable assistance to the
pilot. He will manage the rescue operations at the accident
site, to include using special tools and expedient measures
to gain access to victims and free them from the wreckage and
subsequently to move them to the helicopter. To increase the

overall efficiency of the system, he must have a basic knowl-

edge of first-aid and vehicular fire fighting.

Ideally, the aeromedic should be a physician, but the
uncertain availability of professional personnel would neces-
sitate the employment of Red Cross qualified instructors or
equivalent trained personnel to provide medical attention
at the site of the injury and during the flight to the health
care facility. The term "aeromedic," as used herein, has
been coined to describe the duties performed and the
situational environment of this individual.

The aeromedic is responsible for examining the
accident victims to determihe the extent of injury and
then, to sort, treat, and prepare the patients for evacu-
atibn; The aeromedic must provide 1lifesaving first-aid to
the patient from the time the patient is located until the

time he is seen by a physician. Such care may include control
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of hemorrhage and shock and application of dressings and
splints. The aeromedic should be cross-trained in yehi-
cular fire fighting to provide greater proficiency in
rescue operations.

The strenuous demands both physical and mental,
upon rescue personnel, require that the rescue specialist
and the aeromedic be in good physical condition and to have

remarkable emotioha1 stability.

Equipment Required

Certain basic equipment such as medical, rescue, and
fire suppressive items should be aboard the heliconter in
order to accomplish the objectives of this system. As the
system becomes operational, the list of equipment may be
modified to meet the needs established by the experience
and the recommendations of the helicopter team. Technol-
ogical ‘developments may result in changes to equipment
requirements, so that the entire area of equipment is
dynamic in response.to the operational and the technolo-
gical enyironment.

The equipment needed to implement this system is a
basic helicopter with a standard equipment group. This
group consists of engine instruments, navigationa1 aids,
and a flight instrument group. The cabin compartment of
the helicopter should be large enough to accomodate a

minimum of two litters, with sufficient space to permit
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treatment of the patient while enroute to the health care
facility. The landing 1ight should be of the type that
can be swiveled by the pilot's control. The radio should
be capable of clear transmission and reception between the
helicopter and the communication center or between the
helicopter and other aircraft, or police cars. The inter-
communication system that is used between members of the
rescue team should consist of a transceiver installed in
the inner liner of each member's helmet. These transceivers
have a special voice-operated microphone to eliminate the
need for pushing a switch while talking to the other members
of the team. Thus, each person is able to perform his
assigned duties without interference.

The flight instrument group should include a radar
altitude warning system that is feasible for low altitude
helicopter operations. At present this system is a compact
thirteeh-pound radar altimeter that can be programmed to
alert a pilot to the fact that he has passed through low
altitude 1imits or that he is descending too rapidly to
make a safe landing.

v In order to reach the scene of an accident, normal
navigational procedures over a straight-line route are all
that are required in the majority of circumstances. Some
types of weather and terrain may necessitate more elaborate

navigational procedures. There are several aids available
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that can fulfill the need for navigation by instruments.
One of the simpler systems is the homing radio which is
capable of tuning to highway patrol and other police
radibﬂfrequencies. There is also the possibility of the
future development of inexpensive crash-actuated signal
emitters that could be mounted as standard or optional
equipment in automobiles. This would allow direct homing
on an accident, even if no one had discovered the wreck-
age.

Police radio transmitters, or, perhaps, an emergency

car radio system similar to that previously mentioned,
‘could be used to guide the pilot directly over the accident
in any type of flying weather. In order to pin-point the
accident location under good visibility conditions, a
variety of items could be used by ground personnel, such
as flares similar to those commonly employed by the rail-
road industry, colored chemical smoke, red rotating lights
on emergency vehicles, or a bright colored cloth used as
a flag.

A hoist, a rescue ﬁet, and a rope could be carriéd
in the cabin compartment for emergency use when landing
is not feasible. With these pieces of equipment the
rescue can normally be effected.

Fighting vehicular fires cannot be considered a
major task for the helicopter team. However, it is

appropriate for the helicopter to carry fire suppression
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equipment that will enable the team to cope with any
type of fire that might threaten the victims. A hand-
carried carbon dioxide or chemical extinguisher should be
adequate.

Before the victims pinned in vehicles are extracted,
lTifesaving first aid should be administered. The situations
under which persons must be freed from the wreckage vary
with each accident. Certainly, the helicopter would not be
able to carry the vast number of tools and heavy equipment

required for some conceivable tasks. The team could carry

sufficient hand tools to be effective in all but the most
‘unusua1 cases. In those instances, the aeromedic cou1d give
emergency medical treatment until suitable heavy equipment
could move the wreckage.

The helicopter should be equipped with a variety of
medical items. The aeromedic should have a portable aid
kit which he would take with him each time he left the
helicopter. For the contents of the kit, see Appendix D.
The helicoptek should have a blanket set, inflatable
splints, oxygen supply with resuscitation equipment or
portable resuscitator, some intravenous fluids, and two
stretchers of the Stokes litter design (tubular steel
with'wire.mesh bottom) which could be used with the hoist.
Supplies and equipment would be dependent upon the ability
- of the crew and the variation in needs for specific first

aid treatment.
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Necessity df He]iports

The use of the helicopter in emergency medical care
in the United States is on the increase.8 The problem now
is: where will the helicopter land? Of the 7,850 general
hospitals in the United States, only 147 have heh‘ports.9
This means that the health care industry must accept the
fact of helicopter eyacuation as an upn-and-coming method
and prepare for it. New hospitals should incorporate a
heliport into their plans. Established hospitals should
be looking for a place to put a helipad.

The Earl K. Long and Our Lady of the Lake hospitals
have the facilities to establish a ground level heliport
near their emergency rooms. The Baton Rouge General
Hospital has been surveyed to establish a rooftop heliport.

This section is not intended tovexp1ore the many
possible or ideal heliport designs. These designs are
available from the Federal Aviation Agency.10 Rather,
the purpose of this part is to stress the need for
maximum exp]oration of and preparation for a superior
method of patient movement by the health care industry.
Granted, a heliport without helicopter service makés
little sense, but in New Orleans, during Hurricane Betsy,
thé hospitals were suddenly invaded by 2,029 patients

11 This indicates that helicopters

delivered by helicopters.
and heliports should be incorporated into future plans to

expand emergency medical services.
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Performance Characteristics of Helicopters

The helicopter to be used for this system should have
the following characteristics:

1. Sufficient capacity--The ideal helicopter should
have a capability for carrying three crewmen, two litter
patients, and approximately 300 pounds of fire suppression,
crash rescue, and medical equipment;

2; Rapid starting and takeoff--The helicopter should
not require engine\warm—up before takeoff.

3. High speed--The helicopter should have a minimum
cruising speed of 100 knots, which will allow it to travel
to the accident site faster than any ground ambulances.

4. Adequate flying time--The fuel range of the
helicopter should be such as to»a]]ow a flight endurance of
approximately three hours. '

5. Broad operating specifications--The helicopter
should have the capability of operating in a wide variety

of weather conditions.

Summary

Because of the need for increased effective highway
accident medical aid, it is suggested that emergency service
be organized around a helicopter evacuation systém. Such
a service reduces the number of deaths and the degree of

injury. This reduction is accomp]ished-by utilizing the
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advantages of speed, direct access to the victim, and

operational flexibility.

In order to facilitate this service, certain equip-
ment and personnel are necessary. Initially, this would
include a single helicopter with a standard equipment group,
Plus basic medical rescue and fire suppressive items. Also,
heliports at hea]th care facilities would be a necessary
part of the overall plan for emergency service.

A three man team is required: a pilot, a.rescue
specialist and an aeromedic. The pilot would command the
team, fly the helicopter, and coordinate surveillance,
rescue and evacuation. The rescue specialist would be
responsible for rescue operations at the accident site and
wouid determine the use of special tools and expedient
measures to gain access to victims to free them and move
them to a selected facility. The aeromedic would examine
the patient-victim, determine extent of injury and provide
first atld.

Modifications are to be made as the system becomes
operétionaI and as technological developments change.

The entire evacuation system is dependent on coordi-
nation with local agencieé and division of responsibilities.
Thé Department of Public Safety would administer and provide
the adequate funds. The state police would furnish the

helicopter crews, equipment, provide a central communication
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system, establish patrol routes and schedules and contract
for helicopter maintenance. The hospitals would provide
the necessary emergency services, construct helicopter
lTanding pads and install adequate communications equipment.
This evacuation system would reduce the rapidly |
rising price of human 1ife and suffering that we pay for

motor vehicle accidents.
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CHAPTER III
CONCLUSIONS AND RECOMMENDATIONS

Conclusions

In view of data presented in this study, the follow-
ing conclusions are made:

1. The optimum system of utilizing he]iéopters as a
means of evacuating highway accident victims to a health
care facility in the Baton Rouge, Louisiana, area is to
have the Louisiana state police integrate medical evacuation
procedures into routine helicopter traffic surveillance
operations. :

2. The state police should provide at least two
pilots (graduates of the State Police Academy), rescue
specialists, and aeromedics plus the equipment listed in
Appendix D to support this system.

3. The state police should finance, control, and
operate a minimum of two patrol helicopters.

4. The ground alert helicopters should be located
in a central position to provide communications with a

central communication center.

30
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Recommendations

It is recommended that:

1. The Louisiana state police integrate medical
evacuation procedures into the routine helicopter traffic
surveillance operations.

2. The Louisiana state police be given the responsi-
bility of operating, financing, and controlling the evacu-
ation system.

3. A minimum of two helicopters with crews be pro-
vided by the Louisiana state police to insure the reliability
of this system and to meet peak and emergency requirements.

4. The Louisiana state police establish a central
communication center through which they can provide central-
ized control over the evacuation system,

5. A perpetual briefing and training program be con-
ducted by the Louisiana state police for personnel in police,
fire, rescue, ambulance, hospital, and other emergency orij-
ented agencies and businesses.

6. The ground alert helicopters be located at the
Downtown Airport in Baton Rouge, Louisiana.

7. An area wide public information program be conducted
during the employment of this system to gain the confidence
and the cooperation of the general public, business, govern-
ment, and private agencies and institutions.

8. A further study be conducted to establish the type
of system most efficient for intercommunication with all

agencies involved.
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EQUIPMENT REQUIRED FOR THE AIR AMBULANCE CONCEPT

Item

Basic helicopter .

Blankets, cotton

Crash entry kit (see list, p. 54)
Hoist, personal rescue . . . .
Intercom system (transceiver)
Intrayenous fluids and injection sets
Litter rack configuration

Litter, Stokes design

Oxygen, bottle

Portable aid kit (see list, p. 55)
Radar altitude warning system
Radio

Resuscitator .

Rope, nylon, 1/2" x 100°

Splints, inflatable arm

Splints, inflatable Tleg

Quantity
1

4
1
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EQUIPMENT REQUIRED FOR THE CRASH ENTRY KIT

Item

Axe, metal, crash/rescue
Bar, wrecking

Blade, hacksaw, 10"
Cutter, bolt, #14

Hacksaw, high speed, metal

Hook s sgrapplking cui .. a4

Knife, survival

Pliers, visegrip .
Saw, keyhole

Saw, metal, #21
Screwdriver kit, 8"

Shovel, entrenching, folding handle

Quantity
1

1
1
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EQUIPMENT REQUIRED FOR THE PORTABLE AID KIT

Item Quantity
Adhesive tape, surgical, 3in x 5yd roll . . . . 1
Airway, Pharynegeal, plastic, adult-child . . . 1
Ammonts Inh&lants, pACKEGR . iy s e e 1
Aspirin tablets, USP, 0324gm 5gr, 100s btl . . . 2
BA. plastile @arshel v o v Ve Th e e e e 25
Bandage, absorbent, adhesive, 3/4" x 3",

R LY s e BRI S GRS S DR T 2
BAndRgR, gluEe,; 3" Byl W LT ey i 2
Bandame . mustin, 37" X 37" % B2 . i g 2
Benzalkonium Chlor Tinc, tinted, 1:1000,

TOCE, 38, Backage -, RIGLIVBBREIRT o J6 waioe D 1
Dessaing, Tivstaald, Tla¥dy 8" x 7" 00 o e 8
Deessing, first=atd, fleld, 7-1/2% x 8" . . ' 2
Form for reporting treatment by aeromedic . . . 25
Pencil, black, lead, hard with eraser, 12s . . . 6
Pins, saftéty, curved, orthopedic, med, 12s . . . Y oed.
Scissors, bandage, angular, heavy, 8" . . . & . 1
Tetracaine Opthalmic Ointment, 5%, 1/80z,

JRs s e e S 1418
Thermometear, clinice), human, oval .. . . ., . « & 1
Tourniquet, nonpneumatic, camouflaged,

TR e ARy b B e S G e T e (LR &

WEne FaBrie, BT X 3B - e e Syt 1l
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