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FOREWORD

The 1980 Senate Joint Resolution 8 directs the Legislative Research Com-
mission to "study the feasibility of air ambulance service in Kentucky" and to
mzke vrecommendations thereon with regard to types of aircraft, training of
personnel, medical problems, and other matters.

The veport was prepared by J. Bruce Simpson and Norman W. Lawson, Jr.

The cooperztion of the Departmentis ¢f Finance, Human Rescurces, and Military
Affairs, the Divisiopn of Aeronautics, and the Kentucky State Police is

grztefully acknowledged,

Vic Hellard, Jr.
Director

The Capiticl
Frankfort., Xemiucky
Sepiember, 1981
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SUMMARY

The following study considers the feasibility of air ambulance service in
Kentucky, in terms of such considerations as funding, logistics, equipment,
regulation, and location, and makes the following recommendations:

1. Air ambulance service for Kentucky appears to have the potential for
being self-sustaining, in terms of the numbers of patients who may be
air-transportable if a hospital~based helicopter operation is chosean. This
potential is reduced if 2z substantial number of the patients transported are
indigent and the state must pick up the bill, not only for the transportation
but for the emsuing medical care.

Z. Regardless of the options chosen, it is desirable for the current
Military Assistance to Safety and Traffic (MAST) programs to continue at Fr,
¥nox and Ft. Campbell and, wheres possible, for state financial and equipment
support Lo continve te these programs. Threough these means peortions of West-
ern Kentucky can have gervices which the state could not economically provide
frem Louisville or Leximgton.

3. Thsa medicel focus of the program shoulé hu aenisr&d in Un "ﬁrsity
ital in I ile and Alberx Chandler Medicza

can  bes undertaken without »h»
o provide. Arxvangements m
pilote zed for e belipad for the

Eals T4 0 Mo

o dnstail helipads o
ambulance program.

S. Ipitially, it might be befter tc have a hospital-based
vrogram, using leas=d helicopters and pilets, so that if the wnro
cially successful, it could easily be dropped a2t the end of a year
The hospital-based program would be Detier able o vecover and halauce
¢ of cpevation of the aiy ambulance progras through charges made to
the pzvient, and thus rveduce snd, within a short period of time, =liminate the
necessity of state funding of the z2ir ambulaince operation

6. %Yo accommodate the needs of the state pelice {as sh
proposal, Appenﬂi? 1.} and the medical needs of Eastera K
appear thal two helicople
ope hizricopusy wezre a2l a

in the KSP
ntucky, it would
»s would be needed. The program could be workable if
rimes stationed at the heospital, with iis cCrew,
with the second being available for pclice use. Savings can be realized from
multiple uvse of the helicopter, but in ecrder %o provide adequate medical
coverage, a Zh-heour-per-day, 7~day-per-wesk operatics is essential. Some of
the costes of operation could be defraved by making chacges te the patient for
transportziion or by s cosi-sharing arrangement, with Lhe hespital returning
some of the revenue from the air-transported patients.

/. The state-operated helicopter or air ambulance service shouid wnot be
subject to the provisions of KRS Chapter 216B, relating to certificates of
need and licensure, or to 902 KAR 20:115, relating te ambulance operations,
but should he cperated in contormity with Part 135 of the Federal Aviation
Regulations and, as far as possible, with the provisicns of the proposed medi-
cal portions of Paxt 135.



8. TIn order to ensure that air ambulance service does wnot become a
financial burden to the Commonwealth, initial funding to the Universities for
air ambulance costs should not exceed $500,000 to $600,000 for each university
for the fivst year of operation, and not more than one~third to one-half of
that figure during the sscond year of operation. No funding should be pro-
vided thereafter. During the period of state funding, detailed COSL, revenie,
and financial and medical data should be provided to the Jepartment of Fianance
znd to the Legislaiive Research Commission, sc¢ that the rrogress of the pro-
gram can be cleosely monitorad,

The air ambulance service should have ne gesgraphic iimitations
where patients may be hoarded or dischavged, whether ia-state or
taie, provided that cut-ci-state flights do not reduce the capabiiity
roviding medical care for the state. In any program, <ccasional oupt-
s  such greas as Cincinnati, Fvansville, ov Nashwills ave
The air ambulence programs in Lexington ang Louisville
primarily within the service aieas of fheir respeciive hospi~
are needed.
Both seivices should back each cther up in
unavailabili®y and should, as far as

possihle,

= made withoul a or fiight uurse on
h

the flight is piloi trainizs

e hespital
L cf the lease agreement
ance parsonmal,

S
bould gy

= R

LA i Faticsal Guacd ov by state =
Htate Poil 18 net recomrended. Operefion by the Nati

Avmy ragulavions. Operation by agencies other than the
cause tremendons communicaticss aagd alerting vroblems aad
rost of cpevation.

ne =2iv ambulance service should respect Lraditional medical vefen-
2 andé ths wishes of the sending physician regarding which nospital
ii be zgken to. Howcver, in the evant the patient iz not take
the base hospitel of chs helicopter, arrangements should be made with
veceiving hospital to reimburse that part of the cost »f operation of
ambulance service not covered by charges to tha patisnt.

13, Pilots rhkosen for the air ambulance speraticn sbould have z minimum
of two thousand hours of rotor wing time, with st least five hundred of  those
hours being night flying, ragardless of whether they are hired directly by the
hospital or are provided by a ieasing firm.

4. If withins twoe vyears the air ambulance pregram cannci become self-
sustaining, a reevaluation should be made to determine whether it shnould  cen-
tinue. If it carnct be made self-sustaining, the operation should be dropped
until such time &s conditions indicate that it should be reinstituted. Costs
in excess of §1 milljon per year to the state zre not Justifiablie if they ave
not reccverable in scme form. The backbene of medical trapsportaticn ia  the
state iz, and will continue to be, the ground ambulance; #nihusiasm for sn azir
ambulance operaticn should not be szllowed o detract from this service,

vi



CHAPTER I
INTRODUCTION

At the 1280 regular session the General Assembly directed that the Legis-
lative Research Commission, in cooperation with the Departments of Human
Resources, Transportation, Military Affairs, and Natural Resources and Envi-
ronmental Protection, study the feasibility of helicopter ambulance service in
Kentncky and answer several questions with regard theretoe.

Initially, it must be vointed out that helicopter orxr other air ambulance
service is feasitble, as it is currently being carried ovt by the wmilitary, by
other states, and by private hospitals. Thus, it is pessible for Kentucky to
have such a service. Whether it may be economically sound to do s¢ oxr whether
the service can be effective, either financially or medically, rests on the
answers to the other guestions posad by the study resoluticn:

¥ho should coperate it?

YWhere should helicopterz be based?

What helicopters or other aircraft should be used?

How should helicopters be eguipped?

Who should maintain the helicopiers?

How should pilots and crews be trained?

How shouid the service be regulated?

What costs are involved?

What medical iraining musi be given and by whom?

What other factors and recommendations should be considered?

Granting that the se:xvice is technically fessible ané sssuming 2z desire
to provide such a service, +the study will focus on how that can be most
practically and economiczlly accomplished,

Initially we must consider what an air ambulance service is and what it
does, as well as some of the possible benefits of such a service - What is an
air ambulance service and what would it do? What will air ambulance service
éo that ground ambulance service won't?

During the care and treatment of any victim of a medical preblem iz ie
frequently necesssry to transfer that viciim from one level of care to s
“nigher" level of care. This is due 1o the fact that many medical speciai-
ties, from orthopedics fo neurosurgery te specizlized cardiac care, are not
equally available in the state. This does not imply that physicians in some
parts of the state are less gkilled than cthers, but merely refers te the
distribution of medical speciali
none but the largest hospitszis can :

a ford., For ceritain specialized care
victim iz wnoyrmally transported from a

local medicel facilily tc 2 regicna

bt o



facility or to one of the two major medical centers in the state, located in
Lexington or Louisville.

Currently most of these transports are made by ground ambulance. Ground
ambulance service is available in every Kentucky county and is of excellent
quality, but the ambulances are for the most part staffed by emergency medical
technicians with only 87 hours of training in care and transportation of the
sick and injured. In a few of the larger communities, paramedics, with over
1,500 hours training, are available for the most critical cases. However,
ground transport of patients poses problems for the patient, for the ambulance
attendant,; for the ambulance service, and for the community in general.

The most efficient use of the ground ambulance is taking the patient from
the scene of the emergency or illness to his local hospital or some other
medical facility. There the patient can be stabilized by the locai physicians
"ad inirial “reatment can begin. The ambulance can be back in service and
the community within a relatively short time. The problems coms
cendition of the patieant demands that he be transporied from, zav

f g - 3

to Lexington or Russeilvwilie to Lounisville for

only 1in those lerations. In this case ThP normal
y on the local ambuliance seyvice {either public or

patisnl to his new hospital.

unc

life-suppo
» the medic:
s Lo the logz

Time ig also 2 faciozr. For many viciims rapid cransportation

ial  to  survival, vyet in meost cases, particulariy ia eastern X
ywelunce may be Llmited by roszd sGGiti to 50-50 mph. T
hundred-mile transfer wmay ons wa? & heliiecopt

S0
G 3¢

aX1murm fIL‘SAﬂg
urs and wonld havs

130 miles. & he
would “w on s

ime To Lhe bdase hospital. > this 2 i/2 hours the patisah

e in the ssnding hos ur and fifteewn minutes ionger.

£ e medi:al cara But while in voute to the
7in ital he s benalll Trom the advancad 1ife support provided Ly
ohy 0¥ Pmergency nurge iu fne helicopter. Even if fiving time wers

the same as ground transport time the medical carz level wonld be higher. The
-

base hospital, using physicians ftraining in emergency medicine or other 50
cialties, oz skilled wnurses, has more rescurces available thar the local
hospital, so the wedical resources of the sending community are not deplatsd

During the pericd of time of the transfer, in this case eight hours on
tne road, and for the time required to situate the patient in his new hospi-
tal, the ambulance is not available in the sending community, necessitating
“hat another ambulance and crew be available to provide proteciion to that

community. Several ambulance service directors with whom the auther has
speken said they would weliome not haviag te merke lengthy out~o?mtOWﬂ tranc-
fers betause they operace what they Teel is primarily an ewmergency service and

Ltheir resources are too limited fo permit {requent lengihv trsﬂ“:ai

3



There is a popular belief that the introduction of a belicopter ambulance
service would mean that helicopters would be picking patients up off the road
and transporting patients directly to a specialized medical facility, as is
done by the state police in some portions of Maryland and by the military in
combat. While some small percentage of patients may be aided in this manner,
the overwhelming evidence from the Military Assistance to Safety and Traffic
(MAST)} units in Kentucky, which provide air ambulance service in the Fi{. Knox
aqd Fr. Campbell areas, indicates that the wvast majority of cases are

er-hospital transfers dPﬂ the distances involved ars so great that in
jﬁgrly every instance the patient would first have been taken tc the local
ital by his local ambulance service. Time, distance, and money are the
factors Chat mitigate againsi an exclusively airborme ambulance szervice ir
Kentucky. The success of the military operation in Vietnam was dues £¢  the
fact that over a thousand helicopters were available to tazke the wounded

iali i hospitals located strategically throughcut the country and the
=sponse for each aircraft was relatively smail.

ributien of ambulznc nd hospitals in Kentucky is such
o most aress o{ Lhe e in 2 hospitel im about thirty
time the call for received. Thus, the patient is

a trained emergen t»rhnxrfdﬂ W]uhlﬁ £ ftesn
the medical fac" pense

is system hy uz QYMoUS

ide any subgtaz the patieat over the

system, The primery
the patient feo 2z higher

s
in

.Iiu.

a i Le

scrvice a baiance must be struck
the service. If possiblie, ths ser-

“7f~gusna;rx1g af
the flighiz, incre
use ¢f the helice

a iatively short period of time through
ased revenue to the receiving hospitals, or
ters to realize the maximum utility fox 2

Another drawback cited for air ambulance service iz that aiveraft, heli-

r included, camnot fly during fog and certain other wezther conditions
2, throughout the ccuntry, 2nd as indicated by the statistics of the
ngfpms currently operating in Keptucky, five percenit or lass of

wesets must be refused dus to weather,

n summary, air ambulance service offers the patient a shorter trip
n hospitals and the chance ic be with skilled medical personnel longer;

’he smaller commurity it cffers rapid transport of patients needing

i rence level of care and curtails the depletion of local resources during

the t me of the transfer.

In any consideration of a new medical szrvice it is important to ascer-
tain whether the volume of patients will justify the creation cf the proposed
service or facility.

Infermation on the number of transports by ground ambulance in the state
is available but should be cautiously interpreted, since it only totals the
aumber of <transperts and doesn’t indicate whether they were short, in-town
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trips, such as from a rest home to the hospital, or were longer transfers
between cities, taking patients to a different level of care.

In the Western part of the state, statistics are avaiiable for Military
Assistance to Bafety and Traffic (MAST) programs at Fort Campbell and Fort
Knoz, in which military helicopters transport civilian patients for the
neonatal transportation pregram at the University of Louisville (which uses

both air and ground transport), and for counties in the Emergency Five emer-
gency medical services region.

In 1975 the military programs transported 237 victims and the neonatal

transpert program brought 140 patients (69 by air and 71 by vehicie) to
neonaizl units in Louisville. During the three-menih period from Jamvary to
March, 1980, Emergeucy Five surveyed the counties ir its regica and discavere
that 78% of the ambulance patjeats ia the rsgion were iransported to a hous Spi~
tal Ph? pumber  of patienta transported from the county of origin to
&l varied from 92.2% i m o

2 Gldham Covaty to 2.4% in Grayson Caunbgq
haszis ground ambulance cati
in Louisvillis,
connties {not ducln
Ceunty. Whils ibe
ne patients Lramsport.
i le, they represeunt
whicn might be soticipated
compleis record

:st, but tie Uﬂwé."

LENLE were

L% 3

asported from

scted I,7%H6

l—\f uflé g

nu'L yepoe-
oKy

Glaid,

negnatal uni

Couatys leaw-
AddiCicuai i‘y‘
$nEPOTL program

oreakdown of
¢ {ovnty during

'y hospitals in the

caved 18 sindy, €0 &35 Lo

se patients currently Fefng received by
e nospitals for 2 helicopte ambulance

In Hast if only 5% of the pressni cases were sir-transpo:
te the ini i Kehtnkay} 976 transporte could be expected durin
avecage year. Over 100 air transporis of infants slcne are curreatly b
made with no ceoverage for adult air transpertaticn in Eastern Kentucky.
the ares immediately surrcunding Louisville, using the same 5%, 119 <z
u rt 200 to 300 patieris are being ajir-transpo:

t state by itne MART its amd the aeopatal

ilable information would net Be unreason-

fiights per day coulid be wade by cach of the



helicopters which could be based at the University of Kentucky and the Univer-
sity of Louisville.






CHAPTER II

WHO SHOULD OPERATE AN AIR AMBULANCE SERVICE?

Ie considering who should operate an air ambulance service it is first
necessary  to  examine the current situation in Kentucky, since the base for a
program is already in place, through programs operated by the military, the
Nationz! Guard, Louisville General Hosp*tai, and proposals by private oper-
atars, Thug, the answer fo this guesticn will explore the services carrentiv
beirg rendeced, the nature of the services, and prospects for their coating-~
ation. The second portion of the answer tc the questiocu will explore how =
centinued and sxpanded service should be appreached.

igsion 1ugs, showing type
'1f0?matiOﬁ iz on fils in
z Sta $a 'i'ol Building ir

i

7y
ped (R TH

A mmoulance sarvice  for npewhorn

cRY bg »be Ynﬁnu kv National Cuard, under
Fy A similar service 1
ville and Kﬁﬂt!“k? Flying Service in Loui

,uckvr throught =znother conmirzct with

Matt Simpson, presidant of Alr Lexingtorn, an air charter service cert
fied by the Fede;al Aviation Administration, has proposed 2z commercial
ambulance service, primsrily for eastern Kentucky, using light fixed-wing sir-
craft. rather than helicopters. Air Lexingtonr is in the process of obteining a
certificate 5f need to operate an zir ambuiance service,

ther air charter companies, beoth in =izate and out of
e service in their advertising, but noze hae obtaiped
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from the Commonwealth of Kentucky a certificate of need or license to engage
in such operations.

Fort Campbell MAST Uait

The 326th Medical Battalion {Helicopter Ambulance), popularly konown as
TIKI MAST (the initials standing for the states of XKentucky, indiana, Ilii-
nois, and Tennessee), has been involved in the MAST program since 1975.
BDuring that time £75 missions have beer flown in Kentucky. The unit is on
Z&~hour zlert status, with one helicopter sad crew ready to fly 2t all tLimes.

The unit's Uli~i BHelicepters aormaily respond to requestis for service
within 100 air miles of ¥Fort Camptell. Service is provided te civilians with-
sut charvge and the costs of the cperation are borne by the arnmy. Ceriain
vedis, medical, and ciher eguipment has been provided by the Commonwealth
sencncky, primavily to easuve =fiective communications with civilian med
Facilities znd compat ity of medical equipment,

nf mLSblOH”- With
commen pickup sites,

=rn involved din
ions nave bzen

cne  helicopter

and cvew ready o

The unit’s UH-

Ha ._“opgrrs pormally respond Lo ragquesis for servise
Lin 100 air males or Fe
of

Fuox. Service is providea to civilians wichent

FAL X T
charge and the costis tua cperaticn are borne uy the % my., Certzia radio,
medical, zud other equipment ha:c been prowided by  the Commonwezith of ¥Ken-
tucky, orimarily to ensure =ifective communications with civiiian wedical
fzeilitize and compatability of medicsl equipment.

The vast maioriiy of the wnit's missions involve trznsfers of patii
fzem aun outlying hospital to 2 hospital offeyiang a higher level of cex
specialized facilities. A large number of transfers are made to louisv:

0D

General Hospital, Jewish Hospital, and Nerton Children's Hospifal There are
aise a large vumbﬁv of missions involvin ag the trsasfer of Glood from
1 v ol

Leunisville to  hospitals  lbroughout western and centrs! Wentucky & lessaey
nuinber of flights have irausperted kidneys. eyeballs. and octher organz for

_rancni{ ;e



Analysis of the data from the unit shows that nearly all flights involved

a sirgle patient. The shortest flights invcelved accidents and other problems
in the immedizte area of Fort Knox, with the patients being transferred to
Treland Army Hospital on the base, with a total flying time of abount thirty
minutzs. The longest flights of Kentucky origin were of 6.7 flight hours,
tvansferring patients from Allen County Hospizal at Scottsville to University
of Fentucky Medical Ceanter, =pd frow Appalachian Regional Hospital at
; the Universily of Teonessee Medical Center at Knoxviile. These
well outside of the noimsl opersbivg vadios of the MAST umit, actount
2 small number of the tatal flights. Most of ﬂhn *'1-},g¥‘*'-~ consumed tuo
iight hours. It muast wiembared that the calovlatio © fidght

flight the facility where i

ky avary Naticoel Usard
1 Trangport Program

On April 24, 1980, the Department of Miliitary offairs 2 budgen
fer FY 1981 of §120,335, with the bulk «f the money weekend Crews

weekday

&
3
{334 3807}, mechanic to ugmen* full-time maintenance
crews (828,65 fuel costs (§21,240), and spare par

[ )

X Ul“l helicopters was s: eighty galions of Jet
A 1 pe at $1.18 per galion. &g were estimated a2t §595
lying hour. Thus? bare minimum operz for fnel and spare

arts come to 5153.40 per hour. without and crew,



Norton-Children's Hospital High-Risk
Infant Transportation Program

The Department for Human Resources, Norton-Children's Hospital, the
Department of Pediatrics at University of Louisville Medical School, a2nd the
Kentucky Flying Service in Louisvilie jointly operate a program for the trans-
port of high-risk infants from all of the western portion of tha siste to
Louisviile for specialized care and treatment.

transportation is by specially equipped ground ambulance or by light
in~engine aircraft in waich the neonatal izclette and other equipment may be
riaced. The Cesspa C-401 and Piper Aztec axe the aircraft used. No helicop-

2

ters are used in the program, as tae directsy of the pregram, Dr. Roger Shott,
ises not fﬁ&l tbat the belicopter is & suitable means forxr tCranspochiation of
ki

trangpor
slightly 1less tLhan
than half by 2iv in

mist Lrauspoci whe

= landing the iigut
iile, whews ancthsr
Bulance o G nesnitalk
56.
diw providad by gﬂﬁgfﬂhy ¥iging Service
p“O«lﬁPs the pilsts Thus, the staie has no ipvest-
not giovide dﬁte;i ma‘“;enanc& TUsLE  or pilot

n the resiinp of public cperation by states the Stzte Police sesem fo  be
rst choice, The service is usuaily provided without cost te the ent

is has chosen %o operate helicopters cwned by the Deparimentsg of 1
: stion and Public Health %o transpori patients o regiogal tfrgums ceniars
:rzObgnuux the state.

Qhis has chosen to wrilize ¢
ts "Doctor Coptex’ program, while Kentuoky




Guard in necnatal trausportation from eastern Kentucky.

The largest number of successful services are hespital based
leased helicopters and pilots and maintenance persopnel. Medical

Fix

sumaily

LomE “he sponscring hospitals.

wounid ust be

propoxition,

aeratn.

Some

Pable

States With One (r More Agencies

Cperating Ambulance Hzlicopters

TOWA OXLAHGHS

KENTUCKY UREGUN
COLORADRG MARYLAND PENNSYLVANT S
DELAWARE MICHIGAN SCUTH CARCLIVA
ZISTRICT OF COLUMBIA MINNESOTA TENNESSER
FLORIDA MISSISSIPPY TEXAS
IDAHC MISSOURI WASHINGTON
TLLINGYS HEW YORK WEST VIRGINIA
INDIANA NORTH CAROLINA WISCONSIN
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Operation by State Police

In any consideration of a statewide air ambulance operation, either using
fixed-wing aircraft or helicopters, maximizing the use of costly aircraft is
important to lowering the per-unit ceost of delivering the service. Unless a
means 1s found to defray the costs of operation of any aviation program,

reserving aircraft, personnel, and equipment for a single mission can mean
cost-effectiveness problems.

in order to remain cost-effective and still maintain twenty-four hour
emergeacy response, several states (twelve responding to an LRC survey of
state police agencies} have chosen to lotate the air ambulance function within
cheir siate police agencies, Twe of the states, Virginia and West Virginia,
indicate that the use of state police aircraft or heliccpters for such pur-
Peses is limited or is basically a support role when other vesources may be
exhausted.

A state police agency would typically use the aivcraft for Criminal
enioreament . traffic surveye, zevial phetography, sesrzch and rescue,
tranepertation, iazevrtion of special police teams, and training, as
seromedical eavacuation Thus, the aiverefr is utilized frequentiy
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they are picked up and returned to the receiving institution) is how the per-
sonnel will return to their original hospital. This is a complaint that has
sometimes been voiced with regard to military helicopter flights in Kentucky,
because there are times when military necessity means that the aircraft must
return immediately to its base, thus stranding physicians and nurses.

One advantage that the State Police normally possess over other state
agencies which operate aircraft is 2 well-functioning communications system
designed to reach all parts of the state, meaning that the helicopter or other
aircraft would normally be within communications range. In Kentucky this com-
munications network is further improved by the existence of the Kentucky Early
Warning System (KEWS).

At present the Kentucky State Police operate two single-engine Cessna
asircrafc for general law snforcement and traffic duties. Occasionally, the
aircraft have been usea for piood transportation and other related duties but
they are not used for sercmedical “ransporiation.

e Pplice have stated that
action LOﬂJUﬂCt‘Oﬂ with
with &“wo helicopters

In response Lo 2
if they performed
22X Ea'l."ns _?.l.’}giﬂfﬂs

placed "ag closs as veyrsity of Kentucky Medical
Center in Lewingis *ebt“’ﬂ Kentucky primarily

Decause the Cov
anits at ¥Fi. Edox

ion of the state by the MAST

ated by the State Police
i, 300 average salavy for esch of
e costs for each helicopter
$2060 per hour) and approximately
‘irzi versonnel, under the State
Loee university of Kentucky Medical
voviged to the National Guard for

Frojented cost
would be $327,000
three pilots, ~:11 ﬁub Op’
(baseé on 3G
te 510,08
VLOPOBAL,
in the same MARKLER

necrnatael traangfers,

):‘-'

Zratucky State Poiice recommend
ssicns waen not in use  for

Lo be shared by several
communication as to whether
& Iu worid be consistent
al evacuation programs

program 1S toet of the dary-
-:gugy fegarded it is annzoprxate to
fesiures of i u?”faua.th
trom Kentucky's zneeds.

ssve been

G RErOmEQE

utomebile accident
m tha accident site

sible = heace, the
Am&rlca was Dporn.




in 1969 less than 100 patients were transported; in 1970, 197 were trans-
ported, with an 887 survival rate, compared to a 40% survival rate from trauma
in other hospitals, according to the State Police. Despite setbacks, such as
hull damage in collision with overhead wire in 1971, a fatal accident in the
fog in 1971, and a fatal collision while hovering in 1972, the safety and
training program was increased and pilots were upgraded to certified flight
instructor status. Aircraft were graduallv increased until in 1978 there were
four Bell 206B Jetrangers, eight UH~1B "Huey's," two Sikorsky H-34J's, and a
twin-engine Piper Navajo. Jetrangers served as the primary aeromedical evacu-
ation aircraft and were purchased new, with the aid of federal grant moneys.
The UH-1B's and H-34J's were obtained as military surplus through Civil
Defense channels. Forty-nine uniformed personnel are assigned to the program
and thnere is a full-time maintenance staff of seven.

Medical +training of State Police perscmnel assigned to the helicopters,
according to the 1978 annuzl report, coasists of eighty-one hours of training
as emergency medical rechnicians; eighty hours of on-the-job training at the
Maryiand Institute for Emevgenty Mcalczne, cnock Traumz Unit, im intravenous
theraoy, MAST (ant shock) f‘P&SE?S ' obturstor airway insertion, and
similar matiers; two days o S’ at Baltimore City Hospital's
Premature Bsoy in?enu ve ware Jai? i Treatment Center, and yearly
retraining i gen
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fill a military mission. Air ambulance and rescue missions are flown only
when military missions are not being undertaken and personnel are available.

2. Fulfilling the requirements of the neonatal program has resulted in
calling personnel to state active duty at considerable expense to the state.

3. A large number of ambulance flights would mean greater fuel and
maintenance costs for the military-owned helicopters and would lessen the
availability of the aircraft for military needs.

4. The National Guard, after study, has concluded that it may be illegal
to provide air ambulance service on a continuing basis, because Army Regula-
tions prohibit competition with private enterprise.

5. Provision of the service, according to the National Guard, would call
for a minimum of one aircraft, two maintenance technicians, eight aviators,
and four trained medical personnel technicians. it is likely that these
requirements may De necessary any way the program operates, unless full-time
pilots are hired, in which case fewer pilcts would suffice

The tex:t of the reply received from the Kational Cuzrd iz Appendix 9.
F u

Hospital-Based Frograms

At least chirty-seven hospitals in twealy siates operate air ambulance
programs ytilizing helicopters or anelicoptars and figed-wing aircraft {see
Appendix 7).

One resson icopter ambulance service is astiraciive 1o hospitals is the
revenue Lhat can be generatad from the serxvice. Transportation charges are
biiled o the patient on kis inpstient Dill if he is transported to the spom-
soring hospital, and on the outpabient $ill if he is transported to another
hospitzl. Due toc the seriousness of the cases, Rocky Hountain Helicepters
tells potentizl clients, the "Avevage kelicopter patient stays 3 to 4 times as
long, and generates 2 Lo 3 times as mucs revenue as average patient."” Also
biiled zve nucse or physician services duxing the flight, medical supplies
uead during the flight, and similar chavgss

A ¢z #8WT {Rotor szad Wing International ) quickly

found oub, director of West Jefferson Hospital in
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his hospital . Bell LongRanger II din April of last

year, the airnraft uhder contrant from Air Logistics of Lafayette,

La.

In its four w9patients, but by
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patients and tiey proin zh 31 miiiion in new revenue for

us,' said Smith. ’'Host all of it was psid, too. Bad debt was only

about 2.3%. You see, mcst of these are industrial injuries. The

area we service 1is primarily the oil industry, shipyards, fabri-
cation plants and sc om, so most of these zve covered by some tLype
of workers' comp.’ {(Jume 1580, p. £3.}
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helicopter:

As it turns out, air ambulances, unlike highway ambulances,
receive no direct government funding. The cost of supporting Life
Flight is entirely borne by private funds. Caroline Bear, Life
Flight's Program Director, explains how the system works. 'The
program cost is entirely patient selif-sustaining, or at least will
be soon,' Bear reports optimistically. 'A patient is billed a flat
§100 fee plus one dollar a mile round trip. The average 5200 fee,
with just over ome Tlight per day, hardly pays for the helicopter's
windshield cleanser, let alone the full operating costs.'

What pays for Life Flight, Bear explains, is the additional
fees Dbrought ipm by the new patients, who, if it were not for Life
Flight would likely be taken inte aacther nosplLal Since marginal
hospital costs are but one-third the fees hospitals charge, each
new patient represents 2a big income. A burn patient for example,
might pay a fge of §13J 10, thus profitipg the hospital a cool
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Table 2

Hospital-Helicopter EMS Program Summary

The following is a summary of data collected from a 52% sample of
hospital-based helicopter programs that have been in operation for one year or
more in the United States. The average program profile is as follows:

Population within 50 miles of sponsor hospital 1,177,850
Number of beds of sponsoring hospital(s) 675
Annual transports: 370: 1st yr.
462: 2nd yr.
Monthly transports: 31: 1st yr.
39: 2nd yr.
Annual transports per 100,000 31
Percentage of transports to sponsor hospital 50%

Length of stay for helicopter transported patient 16 days

Total gross revenue pex patient $10,000
Ratio of iu-patieni vevenue to program CoSt 10 to 1
Percentage of transports within 50 mile radius 15%
Type of helicopter response: Hospital transfers 75%
Scene pickups 25%
Patient diagnosis: Trauma/Surgical 45%
Cardiac 15%
Other Medical 25%
High risk mother/infant 10%
Burne 5%
Helicepter response to reguests: Completed 90%
Incompleted:
Weather 5%
Other 5%
Note: Variance from averages shown may be considerable due to
regional referral patterns, capabilities of sponsoring hospital,
geography, and demograpaic influences.

Source: Rocky Mountain Helicopters, Inc.



Flight for Life. Hospital-based air ambulance programs have been in use
for five to ten years now and the number of hospitals entering the air ambu-
lance business 1is 1increasing. A typical program, among the leaders in the
field, is that based at St. Anthony Hospital in Denver, Colorado. It operates
under the name "Flight for Life." The program began on October 12, 1972, and
now provides helicopter and fixed-wing transportation for all types of illness
or injury and for neonatal patients.

Flight for Life began operations October 12, 1972. From that
date through December 31, 1979, more than 13,000 flights were com-
pieted into more than 200 cities in 35 states, Canada, Costa Rica,
and Mexico.

Flights have been made into more than 200 Colorado cities,
towns and communities, serving user agencies and providing service
tc physicians in more than 100 hospitals throughout the State.
Forty percent of ali patients handled are delivered to other hospi-
tals.

Smergency service has been provided in major ski areas in

Colorade, and numerous vescue f{lights inte wiiderness areas at the
request of various search and rescue teams, Natiomal Park Service
and U.5. Forest Sayvice officers.

t Ffer Life operat=s 24 bours z day with twe Aloueite
5 helicopters and pressurized conventional aircraft ready for
diate vespomse., ‘From descriptive brochure. )}

50 miles in lEﬂgth are made by twin engine turboprop Merlin
er lengih fliighis z2re made in the Alouette helicopters.

The servize has esp from an average 2.61 flighits per day in the

first wyear of operation to ney day in 1979, S nce the most complete

a2l opregrem wzs received from this organization it is
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Recognizing this, the present writer initiated discussions with Dr.
Richard Braen, and his staff at the University of Kentucky and Dr. Donald
Thomas and his staff at the University of Louisvilie, with regard to the air
ambulance program and the willingness of their institutions to participate
therein. 8ince both men head the emergency medicine prograzms at %
tive institutions and are widely respected in the field of emergency

t was felt that they could assess the need for the program and ih
nesz of their institutions to participate in such & program. 2otz

n air azmbulance program could be beneficial to the Commorwealin
hetier medical care to the citizenry through fast (ransfer Lo 2z
f medical care, and at the same time be a wvalusbl
physicians

smergency
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CHAPTER III

LOCATIONS, REGULATIONS, TRAINING

State Regulation of Air Ambulance Service

Presently, KRS Chapter 2168, the certificate of need and licensure law,
regulates health facilities and services, including air ambulance services.
The present regulations of ambulances (including air ambulances) are found =zt
902 KAR 20:115. These regulations, although they include air ambulances by
their Jlanguage, were designed solely for ground ambulance operations.
Virtually no aircraft currently in air ambulance use meets the space or equip-
ment carrying requirements of a ground ambulance. Further, much of the equip-
ment on the ground ambulance is designed for extrication of victims from vehi-
cle accidents and is unsuited for the mission of the air ambulance. Other
equipment may be too large or toc bulky for aircraft use. Normally, helicop-
ters use a smail aluminum stretcher similar tc the backboard of a ground ambu-
iance as the primafy stretcher. The wheeled ambulance cot found im ground
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physicians. Normally, these personnel would be on the premises, with primary
assignment to the helicopter during their tour of duty; they would otherwise
be utilized Ffor other tasks. In the event the primary personnel were on a
mission and another mission was received, either the helicopter from the other
hospital could be dispatched or, if additional aircraft were available,
standby personnel could be called.

2. Non-installed medical equipment and medical supplies for helicopter
use. Certain medical equipment, normally a stretcher, is provided with the
helicopter. Sometimes radic equipment is installed, but most other medical
equipment and supplies must be provided by the hospital. Patients could be
billed for the use of expendable supplies in the same manner as if they had
been consumed in the hospital.

3. Communications equipment and dispatching services. In crder for the
service to be effective, the nospital should provide 24-hour dispatching ser-
vices for the helicopter and sufficient eguipment to provide reliable communi-
cations with the base hospital and with hospitals where the helicopter might
land. Similariy, communications could be established with the state police,
KEWS, and other ageuncies. The University of Kentucky and the University of
Jouisville and most other hospitals throughout the state already possess the
nucleus of the required communications network through the hospital emergency

radic system; fthus, Iittie ad&__lOQa' base station equipment wouid be
required, dellccpter radics and voriable radios for the medical perscnnel
would De necessary.

4. Quarters for the helicopter crsw. The helicopter pilots would nor-
mally ,__ep at the hogpital and would reguire space for sleeping, as well as 2
"readv rooin' for plamning of flights and general use.

5. Administra 2f & persom or persons assigned to
ecordkeeping, secr iwiiar services for the helicopter pro-
grzm, so that =i retainad for billing and planning pur-
poses. Also necess ices of zn a2ssistant hospital adminis-
trator, probably on o coordinate the various facets of the
program aud its sch

.
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within =asy walking <Zistance of the entrance of
An. on-ground pad would be suitable.

7. insuvance for the pevsounel of the hospital taking part in the oper-
ations: ilife and accident *n;-rance as weii as medical malpractice insurance.
Overall insurance covering various other aspects of the program {including the

helicopter, particularly if it is & state-~ownad aircraft).
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assure its ready accessibility in the event of snow or ice storms.

Where Should the Helicopters be Based?

From the information gathered during the the study it is clear that the
only cencentrations of hospitals and medical personnel are in Lexington and
Louisville. While there are many excellent regional medical centers, they do
not pessess medical schoels, personnel, or other resources in sufficient quan-
tities ©o provide ihe medical personnrel necessary for 24-hour cperaticn of air
ambulance service and may not be able to provide the medical specialtiezs in
the hospital on a 24-hour basis. The state's two largest medical facilities
and surrounding hospitals do.

In Eastern Kentucky the shortages are especially eritical, dus to the

ic; se  aumber of smaller medical facilities. Ideally, it might seem desirahle
o staction helicopters at locations dispersed throughout the state so that
.ghts would be cue way, thus decceasing the response time an. time for
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according to the Kentucky Division of Aeronautics, eleven hospitals heliports
have been certified and construction of another began in August, 1980.

Helicopters do 1land at other hospitals in the state, but only through
some makeshift and potentially hazardous arrangements. Some institutions
clear the parking lot of cars when a helicopter is coming, some have it land
on the grass, some in other locations, but nothing has been done in most of
these locations to remove overhead wires, light poles, gravel, and other
potential causes of inconvenience or disaster. Some landing spots are unus-
able in bad weather.

The Director of the Division of Aeronautics has said that "In general it
is our opinier that a good system of heliports is vital to the effective oper =
ation of an air ambulance service,” and the Division has, for the past four
years, had a program to assist hospitals in the construction of helipads
through matching funding. Although the program calls for the establishmeni of
one-hundred helipads in a five-year period, it has so far secured the parti-
cipation of less than ten hospitals.

At present, our two largest state-operated facilities, University Hospi~
tal in Louisville and the University of Kentuckv Medical Center in Lexington,
de  not possess helipads, and helicopters cannot land within convenient dis-
tance of the facility, much less the emergency department. Both must rely on
fround ambulance <transportation from the helicopter to the hospital. An
on-greound helipad is presently contemplated for the new hospitsl now under
construction at the Universzity of Louisville,

Two Dbasic options exist fcr helipads, depending upon space available and
such other factors as cost. The on-ground helipad is the least expensive to
constract, operate and maintain, provided the land is available. 1In this pad
2 paved area with suitable markings and lighting is constructed near the emer-
gency roem eulrance. All such obstructions as overhead wires are removed irom
the immediate vicinity and the normal landing and takeoff path of the heli-
conter. Normalliy, costs are in the $5,000 to 510,000 range, or less, depend-
ing upon the surface chosen, amount of paving, lighting, and other features.
The rooftop helipad 1is usually much more expensive, since frequently it is
necessary to structurally improve the rcof, extend elevators to the roof, and
orovide fuel spill and firefighting equipment and facilities. Also, according
to some physicians interviewed, the combination of the decrease in altitude by
the helicopter aznd the further rapid decrease in altitude from the rooftop to
the emergency reom {commonly lccated on the ground floor) is not beneficial to
many patients. NMoreover, there are problems iavolved in caring for the
patient in the elevater, should his condition worsen. The rooftop helipad
does have the advantage that it 1s normally higher than the obstructions
refzxred tc above.

d

L the adveat of MAST helicopter flights and the neonatal traasport
s of the Kentucky Nationmal Guard, many hospitals did not see the need
to spend precicus financial resources on a helipad which might see little use.
It a helicopter air ambulance service is inangurated, it is anticipated that
more hospitals will conmstruct helipads.
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TABLE 3

Hospitals With Heliports Certified
by Division of Aercnautics

Lourdes Hospital, Paducah

Crittenden County Hospital, Marien

Daviess County Hospital, Owensboro

Warren County Hospital, Bowling Green

Breckinridge County Hospital, Hardinsbhurg

University of Louisville Medical Center, Louisville
(Planned construction)

Baptist East Hospital, Louisville

Saint Elizabeth (South) Hospital, Edgewood

Saint Luke Hospital, Fort Thomas

Hopkins County Hospital, Madisonville

Appalachiar Regional Hospital, Whitesburg

University of Kentucky Medical Center, Lexington (1 mile from Hospital}

How Should Pilots be Trained?

In order to assure guality air operzticns, a2s well as guality medical
care in the aeromedical evacuvaticn program, it iz impertant that pilots,
maintenance, personnel, and aircraft and their wmaintenance be 1Lop notch,
There are various ways of assuring such guality in aviators and aircraft., The
first and foremost includes operating the entire service under the provisions
of Part 135 of the Tederal Air Regulations, whether or not the service must
meet the requivements legally. Part 135 of the Federal Air Regulations deals
vith air taxi and charter air carriers, and imposes airline personnel; mainte-
nance, and equipment standards higher than those which must be wet by the gen-
eral aviation commurity.

Additionally, it is reccmmended that the medical requirements proposed
for Part 135 but never adopted by the government be implemented wherever pos-
sible, to assure that proper medical equipment, compatible with aviation use,
is on board the aircraft during medical missions.

Discussions with the Natiomal Guard and others make it clear that z pilot
should possess a commercial rotor wing license and have a minimum of 1,000
flying hours in helicopters, perferably a2 mipimum of 2,000 hours. He should
have an instrument flight rating, issued by the Federal Aviation Administra-
tion, and should have considerable experience in night fliying and mountainous
terrain flying. Several commercial operators require 3,000 hours total, with
at least 500 hours night flying in helicopters.

The operational experience of air ambulance operations shows that it is
unnecessary for the pilot to have medical training ov experience, as he wiil
not normally be providing patient care. In the hospital~based system he will
only fly the medical personnel to where they are needed in the safest and most
efficient manner. If a program is chosen whereby physicians or nurses do not
accompany the helicopter on each flight, then training of the flight crews tc
at least the emergency medical techanician, and preferably to the paramedic,
level is essential. No patient should be consigned to a helicopter or other
aircraft unless he is attended by competent medical personnel. Competent
medical personnel should be taken to mean someone besides the pilot, since the

25



pilot could not provide medical care and fly the aircraft at the same time.

What Medical Training Must be Given and by Whom?

If the mode of operation chosen is a hospital-based service, tie medical
personnel accompanying the helicopter would normally be physicians or flight
nurses, But being a physician or a nurse does noi give an automatic under-
standing of the proovlems involved in aeromedical evacuation. It is rereom~
mended that the guidance provided by FAA Advisory Circular 67~1 {(which relates
£e specific information about medical considerations in aeromedical evacu-
ation)} be ifollowed.

Both physicians and nurses ave wtilized in the Air Force aeromedical
evacuatior program throughout the world. With the help »f the training pro-
gram curricula and materials developed by the Air Force, and by civilian
hospitals with long experience iu such programs, an adequate indoctyinaticn
and insarvice training program cam be developed for «ll medical personnel
participating in seromedical evacuation flighis,

Fon )

conducted by the spopsoring hospitsi and should

Traini
include the ¢ medical subjfecis, survival, communications. ajr-
crafr familiarization, and related matiers. Additiocnally, LFG aeromedfta?
evecuaticon pers cnlmua a2z well as other hespital perscnnel, should | atijizeéd
to train ¢ ! in ihe t:a=ulqg of persopnel at aahalﬂg ﬁaapltalsF
paramedics, pedice cizns, and locsl physiciaus,
Traiping given to anal personnel would normaliy *ﬂx;ud su ibjects as
fL avarlisbility =nd limitations of the program, communications proce-
requesting the helicopter, stabilizing and packaging fhe patient for
aeltoopler safery and laading procedures, and recocrdizeping.

If a wethcd of operation is chosen where the belicopters are not based at
2 hospital, or where pnysicians or gpurses sre not on toard the aircraft, heli-
copter crew members, other than the pilot, must be trained, at least to the
emergency medical technician, or preferably the paramcdic, level. In addition
they will need the same type of aeromedical and ancillary training a physician
or flight nurse gets, adjusted to their level of medical knowledge and train~
ing.



CHAPTER IV

EQUIPMENT, COSTS AND FINANCING

What Helicopters or Other Aircraft Should be Used?

Helicopters

At the present time there are three or four helicopter manufacturers pro-
ducing helicopters suitable for aeromedical evacuation missions. The most
commonly used models are produced by Bell Helicopters (Jetranger, Longranger,
UH-1 "Huey'"), Hughes Helicopters (500 series), the French firm Aerospatiale
(AS 350D A-Star and SA 319 Alocuette 1I1), and the German combination of firms
Messerschmitt-Bolkow-Blohm (MBB  105). All  of the helicopters are
turbine-powerad and will transport two or more patients. A few of the aip-
crafi are powered by two turboshaft engimes. Prices range between $400,000
and §750,000, depending on the basic eguipment and options, with all-weather,

£y

medically~ &qulppcd machines being in the upper portion of the range.

While all of the manufacturers claim to be able to carry more than one

patient, the helicopter size, configuralion and stretcher placemant do nok
pe;T;t the full range of effective medical treatment £or wmore than one
patient. in the Hugbes 500 sexies, Ior example, Lhe fabin = uarrower than
the siretcher and specizl doors with blisters (bubbles} must bs rfitted 2
accommogate the streicher. The patient's head and fee- are GOLT Very acces-
sible. In the Bell Jetranger and Longranger, patients would snormzlly be
plecad ocpe 2bove the other, making cardicpulmonary vesuscitation difficult.
Similar stretcher placement problems exist with ali but the very largest heli~
copters. Cabin size limitations alsc demsnd changes in the type and zmount of

medical equipment and suppliies which can be carried on board, but adeguzte
supplies can be carried if careful preplanning has been done.

Purchasers might wish to obtain surplus military belicepters through
civii defenss channels; such models as the Bell UH-1B (with three-stretcher
capacity znd jet engine) aad the piston-sngine Sikorsky H-34 {civilian 3-38)
are available. The price is nermally a ncminal transfer fee pius freight from
Davis-Monthan Air Force Base in Arizona. Attractive as tLhis sclution might
seem, the military machines are transferred on au "as-is where-is" basis and
are not certified for civilian flight without modifications, which are scme=
times extensive. Obtaining parts is sometimes a problem: maintenance costs
and operating costs zre higher than for mosi civilian models, znd the Federal
Aviation  Admipistrationm  and cther authorities advise againsgt such
procurements.

The major limitations for all helicopters are range and speed. Some Ken-
tucky cities will be beyond the fuel range for some models. Larger helicop-
ters in the size range of the UH-1 series, such as the Rell Models 205 and
212, bear a price approximately twice that of the more commoniy used models
and, while offering increased cabin space, carrying capacity, and other fea-
tures, still lack the range and speed even of some of the smaller helicopters.
Operating costs for the larger models is extremely high when compared to those
for the smaller helicopters.

On a typical flight teo a distant point, the helicopter might need to land
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and refuel, proceed to destination, pick up the patient, land and refuel,
then proceed +to the hospital. Sometimes, zg 1is the curreat pract»r
Nationai Guard flights, the medical pecsonnel are delivered to the *ran
ving facility directly and then, while they are stabilizing the infan
preparing it for tramsport. the heliconter goes is the nearest souics
fuel and refuels. There sre some lesser limits on the vtility of bpnzqﬂ
in Kentucky, which have to do with the lack of heliports or hﬂ?lﬂads
1s -~ including University H (G nf 1 and UK Medical Cen
t fuel at zirporis zycund the ota*=3 nd commupications probloss
nospitals snd between hali

&L
1

4 helipad is in vlans for the University of Louisvil :
and zreplacsment of =neral  Hospital, exvectad to be compleisd by
present, guch plans exist at the University of Xeatucky, and the
Guard, ite high-vi infant fvnnﬂp*V*aazsn program, must now land at the
practize football i, t the arr1v41 3 z gvound awmbulance !
@ﬁlfa rave not beau cC ationai Guard nfficials. I
O he = i

-

RNOCOMRoN

ue.sna, gmad
the Unitad
s or whare
,.rpox* conpections
thie Cessna 402C, has 7 .
,420 wmiles (with Foziv~z‘ve minutes reserve) at
ten tﬂauseud feet gltitude. & i d
ines will make fifty to cns huué-

£i The

35 The cost ef oFeva“rnf of light twin-sngine
ongidarad Lo be aboul haly of that of a hslicopter

€d ur designed
y vemoval of

S 2rg, the aircraft ave pot normally equipp
for us= in ue;‘mféz g avatuation amd thus smust be modified b
seats and installation of medical equipment. In light twin-engine aircraft it
is sometimes very difficulft o get a patient intec the airerafr. dus te the
placement of deovs and wings. As with the helicopters, these aircraft must be
equippes for all-weather flying if they ave to be useful in the zeromedical
evacuation role.

h

Single-engine aircraft (other than helicopters) are not normaliy operated
by any of the major air ambulance pregrams, because they fee! that the
single-engine aircraft does not previde the necessary margin of safety,

Such jet aircraft as the Learjet are used by very few programs, due teo
nigh 1nitial cost and high operating costs, but some programs do have them oin
standby from existing charter operators. With a maximum speed of 530 mph. an
economical cruise of 460 mph, a maximum range of 1,578 miles at an altitude of
49,000 to 51,000 feet, the Learjet 28 is suitable for long-range ranid trans-
portation of sick perqons for crgan transplant or to specialized, out-of-sitate
medical facilities, but its use would be infrequent.

28



The Question of Range

Statistics on the range of the various helicopters show that the maximum
range for any of the common models is the 430-mile range of the French AS 350D
A-Star, with the shortest range being 263 miles for the Hughes 500. While
maximum range is an important figure, it can be misleading, since it
presupposes a straight line flight from point A to point B. In a normal medi-
cal situation, however, the helicopter must warm up, fly from the base to the
medical facility, wait on the ground until the patient is loaded, warmup, and
then return to the base facility. If all this is to be done safely, with con-
sideration for extra fuel for warmup, hovering, locating of the sending hospi-
tal (perhaps in bad weather), for head winds, or other unfavorable weather
conditions, and for a margin of safety, the effective "radius of action" of
the helicopter is somewhat less than one-half of the maximum range.

The military limits the response of MAST helicopters im most imstances to
100 air miles from the base. With the typical Bell Jetranger the maximum
range is 360 miles, the Longranger’s is 390 miles, the Alouette 1II's is 560
miles ard the Bell Twiv 212's (UH-iN) is 296 miles. Cutting these distances
in half you get ranges from 148 to %45 miles, with no allowance for the limit-
ing factors shown above. The Army limits the 148-mile radius of the UH~IN to
100 miles, which provides an acceptable safety factor and is about 2/3 of the
maximum radius. Thus with a Jetranger ox Alouette IIT the radius of saction
turns out te be about 120 miles,

The szccompanying charts shew that, assuming 2 100-mile ragius
Tlights to portions of eastern and western Kentucky cannot be
without refueling. Even with the approximately 135-mile radins
nacessary Lo reach the easternmesi pertionm of the stsate
son Purchase area of the state could nct be reached by helicopters
in Lexington and Louisville.

However, wusiag the combined vesources of the 100-mile radiug HAST hel
ccpters and the 100-mile radius helicopters staticned in Lexingter and
Louisville, all but the easternmost portion of the state would be covered.
Using 135-mile radius helicopters in Lexington and Louisville for 135-mil
radius  nelicopters  in  Lexington and 100-mile vradias heiicepters i

Louisville), together with the existing MAST units, all portisas of the state
would be covered.

o

h

§

Flying time to virtually any locaticn withipn the response area of sach
helicopter would be approximately one hour.

As can be seen from the charts and the data, the best way to provide
reliable coverage to the entire state, particularly to western Kentucky, is
for the current MAST programs to rem2in in existence, for fixed-wing aircraft
to be used where the radius of acticen of state helicopters is exceeded, or for
helicopters to refuel at or near the hospital sending the patient for trans-
fer. Another alternative would be to place a third helicopter at a hospital
in Western Kentucky, but at present the medical resources found in suitable
westernn Kentucky cities do not equal the combined rescurces found in
Leuisville or Lexington.

If the fixed-wing aircraft option is chosen, the victim would have to be
transported from the local hospital to a nearby airport for tvansfer, but
given the vast speed advantage of {ized-wing aircraft over a helicopter, aud
the fixed-wing aircraft's not having to refuel, Lhe total time of the trapsfer

should not exceed that of s helicopter, and may be leus,
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Recommendations

During the initial phase of any air ambulance program in Kentucky, heli-
copters should be the main vehicle for use within a 100 to 150-mile radius of
action. Helicopters purchased or leased for this program should have a radius
of action of approximately 150 miles or more. They should be jet-powered,
perhaps with twin engines (especially if larger models are chosen), equipped
for instrument flight, and suitably equipped with medical and communications
equipment. They should have a cruising speed in excess of 100 mph.

Consideration should be given to a lease arrangement for the operation of
light twin-engine aircraft, om an as-needed basis, for flights beyond the
range of the helicopter or where the helicopter is not the vehicle of choice,
due to speed, weather, or medical considerations. This aircraft, too, must

have the instrument flying capability.

I+ the wmajor medical centers in Louisville or Lexington do not establish
facilities for the landing of helicopters within close walking distance of the
emergency department entrance, consideration should be given tc the use of
iight twin-engine aircraft until such time as helipads become available.
Ambulances shouid be availablie at all times.

itals in the state which nave not zlready done so should instail
vably on ground level, as near to the emergency department
sossible, and remove such nesrby obstructions &s lights, wires,
~kat the zpproach of the helicopter is made less hazardous.

How Should the Helicopters or Aivcraft be Eguipped?

Aevonsutical equipment on Doard the kelicopter or aircraft is
measure, specified by feder Part 135 of the Fede
Regulations ick must be on ircra

, in large

fa
it cperated
u

by air ta2x ors., ired equip-
ArE 4 » heating or de-icing eguipment,
§ire i r 1ip
ET it n  » : 4 ia g
flights =ar We ad navigaticn eguipmsnt, This
eguipment nogmally aszd or lezsed aircraft. If it is
izased 1t is the operator te maintain the aircraft
znd its eguinmen

is another ma At pre no federal
cail eguip for air anm Proposed
naver adopted Axist regulations

of regulations,

for ground ambulances. In
istration Advisory Circular 67-1, the pro-
T

Ad

cquipment ried by the 8t. Anthony's
=n Serve as meaningful guidelines,

A helicopisw ight constrzints which do noet apply to  the
cormal ground ambulance, so selection of equipment meeting the medical needs
of the patient aad the limitations of the alrcraft, as suggesied in the
abovementioned documents, is essential. IL is necessary to need the advice in

circutar with ragarsd te =zquipment and such medical items as

tire advisory



intravenous solutions, which may be affected by changes in altitude;
weight-operated traction devices, and other equipment which could be damaged
or destroyed by vibration, or injure the patient because of vibration, or by a
hard landing; and equipment which could interfere with the aircraft's navi-
gation or communication systems. The U.S. Air Force has a listing of medical
equipment which has been tested and approved for use on military aircraft,
with due consideration being given to the factors which may render the equip-
ment unsuitable for aircraft use.

Helicopter Leasing

An alternative to purchasing the helicopter is a lease arrangement.
Under the normal lease arrangement the iessor provides the helicopter, pilots,
maintenance personnel, parts, and program implementation consultations. Most
leases are executed on a year-to-year basis.

The three largest medical helicopter leasing firms are Airwest Helicop-
ters, Inc., of TFt. Collins, Cclorado; Evergreen Helicopters, Inc., of
McMinnville, Oregon; and Rocky HMountain Helicopters, Inc., of Denver,
Colorade. All offer aboult the same types of leasing arrangements.

In any leasing arrangment the operator should be reliable and should have
a good track record in the helicopter operations business, preferably in the
aeromedical evacuation business. The firm should be large encugh te be able
to supply a backup aircraft in the event the primary aircraft is destroyed,
damaged, or out of service for maintenance.

Leasing can be doue on ssverzl bases, such as leasing aircraft and pilot
and maintenance, leasing aircraft and maintenance, or time-sharing leasing of
the aircrazft, but the most satisfacteory program involves the lessor's provid-
ing an airxcraft, pilots, and mzintenance specifically for the air ambulance
program and for no other purposes. Fixed-wing aircraft are frequently leased
on an as-needed basis for occasional long~range flights, when it is unnec-
essary to have the aircraft on 2%4-hour standby. For the occasional flight it
has normally been found acceptable to charter a2 suitably equipped aircraft
from an air chavier service.

The amount of the lezse varies with the aircraft chosen, Typical is
Rocky Mountain Helicopters' charges for the feollowing:

A Star 350 Longranger II Alouette II BO-105CBS
Pex month 522,800  §23,000 $24,000 $35,000
Per flight hour §200 §220 §240 $350

All fuel is paid for by the Hospital.

Fuel can be a substantiai additiomal rost, since 2 Beil Longranger uses
35 gph, Aerospatiale A-Star 350 uses 36 gph, the Aerospatiale Alouette TII
316B uses 60 gph, the Aerospatiale Alcuette III 319B, 55 gph, and the Bell
UH-1 uses 80 gph. As of January 1, 1981, Jet A fuel prices were in the §51.50
to $1.55 per galloa range.



STANDARD CONTRACT PROVISIONS
HELICOPTER LEASE

(Rocky Mountain Helicopter, Inc.)

MINIMUM CONTRACT PERIOD:

One year.

CONTRACT RATE:

$31,000 to §36,000 per month, depending on helicopter model, number of
patients transported and geographic area served.

ROCKY MOUNTAIN HELICOPTERS WILL PROVIDE:

Two pilots

One mechanic

All maintenance

Insurance

Program implementation consulting

HOSPITAL WILL PROVIDE:

Helipad

Communications center

Medical personnel

Medical equipment and supplies

Crew accommodations

Reimbursement for jet fuel (cost of which is included in contract rate
above)

Details and firm prices will be set forth in a formal written proposal avail-
able upon request following the initial site visit by RMH personnel.
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State Ownership Vs. Leasing

The questions of state ownersbip vs. leasing of aircraft and state oper-
ation vs. contracting with pilots involve several factors. Most of these fac-
tors of the air ambulance program have te do with anticipated longevity.

i Department of Fipance operates and maintains three helicop-
Lers, one 2 etra

il Jetranger, ome Bell Longranger, 2nd one Sikorsky S-76. Both
Bell helicopters azre cquipped with stretcher kits for seromedical evacuation,
hut are pot uged Ffor fiesa w

for the entire flest azre

tramsportaiicn of busi-

5]
efecuLive transporialion 3

ness prospects.

Typical studies of lzasing vs. state ownership and operation, such as
that recently conducted by the State of Missouri, show that state operation
and ownership is ine least expensive cpiion in the long run, Tais conclusion
wonld assume the long-term operation of ke program.
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the Department of Finance at their existing facility in Frankfort. This
option might entail the employment of additional maintenance personnel. If
this option were not possible (particularly in a given emergency situation),
a commercial helicopter repair station could be utilized.

In either event a sufficient stock of spare parts should be kept on hand
for routine maintenance. Otherwise, even routine maintenance may result in
enough downtime to hurt the program.

Table 4

Locations At Which Jet A Fuel Is Available

Semerset Henderson

Paintsville Hazard

Paducah Glasgow

Owensboro Frankiort

Madiseonviils Maysville

Louisviiie Greater Cincinnati Airport
London Campbeliisvilie

Lexington Bowling Green

Kentucky Dam Lshlzand

SCURCE: Xentucky airport Dirasctcry

Ll
2

he Fuel Probiem

z helicepter-oriented air ambulance pro-
12 Je* 411 of the helicopters currently
fu ft (jet) engines requiring a fuel

avzilable at larger airports
dc not nave it and it may
storasge capacity for handliing

One problem 31 the speration of
gram is the afa labilivy of suitab
used for seromedical evacuatlon hav
known as Jzt A, Whil
throgghcut
be difficuil
it

bl

Since many of the sites Lo which an air ambulance will be making large
pumbers of flights ave asarly outside the maximum radius of action of the
helicopter, it wiil be necessary tc refuel fory flights beyond that radius.
Refueling is noft an exXiremely seriocus problem if fuel is readiiy available.
The accompanying chart shows, ﬂOWEVﬂx thar it isn't always available. The
aircraft must 3¢ n which has the fuel, thus increasing
response Time

£ the locations to which
ated and then have the
— Where possible, such fuel sup-
at refueling can be done while the
ne hehicopter.

it might oe pos
the largest number of
pilot refuel the airc:
plies should be locate
patient is being prepara

fnother propiem, if much night flying is anticipated, is whether fuel is
available at smaller airports on a round~the-clock basis. If it is not, then
aircraft will either nave to divert to another location for fuel or attempt to
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make arrangements with the fuel supplier before the flight or while en route,
so that refueling after normal business hours is possible.

As more jet-powered helicopters are introduced into the civilian heli-
copter inventory in Kentucky, and as more civilian jet aircraft are acquired,
the availability of jet fuel should increase, but it is impossible tc predict
at what rate this might occur.

How Would Such a Program be Fipanced?

Present air ambulance programs are financed through several means. The
MAST programs are funded through the fraining and flying budgets of the mili-
tary units inveived, with donaiions of money and equipment from civilian
sources and from state and local govermments. State police operated services
are normally i00% state fundec (initial programs had heavy federal funding,
but this assistance has now, for the meost part, ezpired) and no charges are
made to the wictims for the he""ﬂvt#* or medical services provided.
Hospital-bzsed oprograms geaeaaily Lave a Lift-off fee and a mileage charge te
2il patients transporited. s L8 charge is recoverabie {rom
third party payors. in tne cost of the air ambulance
service is nob fully relmbur“ﬂd by The actual costs of the szer-
vigce are borne by the patients being treafted in the
hospitai. A :jpi" Loal

ip & more sericus medical
hospital stay is longer, and he
3. Thus, the hospital is able

-

"eé ca:

aa3poy
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each institution for the first year of the biennium, or $1,000,000, and a
lesser amount, perhaps half or one-third the original amount, during the
second year of the biennium. This support would permit the participating uni-
versities either to lease an aircraft and pilot or purchase an aircraft.
Moneys could also be used for heliport construction, pilot salaries, or other
operational costs asscciated directly with the service. Revenues derived from
the operation of the service would be retained by the hospital, with the
understanding that they would be used to continue the operation of the service
after the period of initial funding had expired. Special legislative funding
of the program should not be undertaken past the bileanium, nor sheuld any sig-
ficant amount of general fund moneys be expended on the program after the
irst biennium, either through special appropriation or otherwise, as the pro-
am should he self-sustaining after that period.

self-sustaining after the initial period of fuad-
tinued only after reevaluation »f the costs and reim=
of  sug=
If the program is te

nut require a supple-

O¥ prover raimbursement of the
fon a mere equitable sharing
the cosi-benefit ratio is more stahle and

S
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o
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3
I
i
0,

it appeavs that thexe is
unding of s2iy ambulance operations;

~e, then, or from charges wade for
ferms of aveilatle state moneys,
nal Guard ancd Kentucky Flying Ser-
itiiized ¢0 suppiement other state

ol operational costs as shown in a
ochure and in "Needs Assessment and
in Misscuri,” conducted by the
ty of Missouri-~-St. Louis in September

depending
hle estimates;



however, it is clear that $500,000 would permit a hospital to either lease or
purchase a basic helicopter. The ultimate decision as to whether to purchase
or to lease an aircraft should be left to the administration of the university
involved. 1If a helicopter program should not succeed, then either the lease
could be terminated or the helicopter sold. Discussions with the State Police
and the Department of Finance, as well as leasing firms, point out that the
cost of a used helicopter is not appreciably less than that of a new model.
Thus, if the hospital were to sell the helicopter or to transfer it to another
state agency, not very much money would be lost in the transaction.

Even if the program were to be operated by the State Police and no
charges were to be made to the victims for transportation (which might, inci~
dentally, encourage unnecessary use), additional revenues should be generated
for the receiving hospitals. Arrangements should be made, in those cases, to
recover a portion of the operating costs for the air ambulance service from
the hospitals.
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8. In order to ensure that air ambulance service does not become a
financial burden to the Commonwealth, ipitial funding to the Universities for
air ambulance costs should not exceed 3500,000 to $600,000 for each umiversity
for the first vyear of operation, and not more thazn one~third to one-half of
that figure during the second year of operation. No {unding should be pro-
vided thereafter. During the period of state funding, detailed cost, revenue,
and financial and medical data should be provided to the Department of Finance
and to the Legislative Research Commission, sc that the progress of the pro-
gram can be closely monitorved.

. The 2ir ambulance service shounld have 2o geographic limitations
regarding where patieits may be toarded or & ;Chatgad, wiether in-state or
out-of-state, prsovided that sut-of-sitats flights ¢ rveduce the capability
of providing medicai «care for the state. In aay program, occasional out-
of-state flignts o such areas as Uincinnati, Evansville, or Nashville are
medically necessary for the patiemt. The air ambulzance programs in Lexington
and Louisville spould operate primasrily withi : service areas of their
respective hospitaie but should be o anywhere in the state when
they are needed, at any i ' Joth services should back
each ol il “ﬂﬁiii?g and should. as
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Appendix 1

80 BR 525

COMMONWEALTH OF KENTUCKY
REGULAR SESSION 1980

Senate Resolution No. 8

January 18, 1980

The following bill was reported to the House from the Senate and ordered

to be printed.
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80 BR 525

A JOINT RESOLUTION requiring a study of the feasibility

of helicopter ambulance service.

WHEREAS, Xentucky has many mountainous and rural
areas as well as urban; and

WHEREAS, major trauma centers are located only in
Louisvilile and Lexington; and

WHEREAS, ground ambulances may take six to seven
hours to tranzfer iniured orxr sick Kentuckians from +heir
homes or woXR T2 a trauma center or specialist at a larxge
hespital; and

WHERZES, helicopter ambulance service has proved
effactive in the military role in reducing deaths and

improving medical care; and

WREHEAS, many states are now making efficient and

sost effactive use of helicopterg for emergency medical
WHREREAS, this system may, if implemented, save the
lives 0f vountlese Hentuckians;

NO¥, THEREFORE,

Be it resolved by the General Assembly of the Common-

wealitr of Kentucky:

Sectien 1. The legislative research commission, in
cooperation with +the departments of human resources,

“ransportation, military affairs, and natural resources
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80 BR 525

and environmental protection shall conduct a study of the
feasibility of helicopter.ambulance service in Kentucky
and report on the following:

(1} Is helicopter ambulance service feasible?

{2) Who should operate it?

{3} Where should helicopters be based?

{4} what helicopters or other aircraft should be
used?

{5)  How should heliceopters be equipped?

{£) Who should maintain the helicopiars?y

{7y Bew should pilots and crews bz Liained?

{8) Whe should regulate the ssrvice?
{93y what costs are invelved?

9% hat medical
whom?

{11} What other facteors and recommendations should
he considered?

gection Z. This report shall ke submitted to the
interim Joint Committes on Health and Welfsre no latery
than June 1, 1961.

Section 2. Staff services %o be utilized in
completing %his study are estimated to cost $12,000.
These staff ssxrvices shall be provided from the regular
commission budget and are subject to the limitations and

other research responsibilities of the Commission.
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Appendix 2

from
NEEDS ASSESSMENT AND FEASIBILITY STUDY
OF AIR AMBULANCE SERVICE

IN MISSCQURI

tiae Gordon, Ph.b. .,

= i)

University of Missouri - 8t. Louis

September, 1978
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IX. The Cost of Helicopter Ambulance Service for Missouri

In this chapter we examine and estimate what it would cost the State of
Missouri to provide a helicopter type air ambulance service. Three different
models are considered. These include: (1) direct ownership and aperation
by a State agency; {(2) operation by a State agency, but Teasing of necessary
equipment and personnel; and (3) a State subsidy program to induce private
hospitals to initiate the service.

Direct Ownership

Under a dirent ownership aporoach the State would take the antire
vesponsibility for the development and epevation of the helicopter amutlance

system. The State would thus, purcnase the necessary eguipment, be re-

sponsible for the maluilenance ¢f the vehiciss purchased, and hirg The

c¥ other states {e.¢. Maryland and 111inois). and cost estimates rely

heavily upon tne 2xperignce of these stata

]

The firsi cost to be consideved is the acquisition cost of the neli-

copters. For {his exercice we assume that the vehicle %o be acguived is

the Bell 208L-1 iong Ranger. Alihough a number of different heiicopler
models are curvently avaiieble, our discussions with officiails invelvesd

with the operation of other air ambulance services sirongiy suggested that

the characteristics of the Bell helicopter in terms of size, speed, range,

anid maneuvarabiiity make it the vehicle of cheice for air ambulance service,
Table [X indicates what the acquisiticn cost would be for ap apprapri-

ately equipped Bel1 Z06L-1 helicopter. While the base price for the

nelicopter is only $362,000, the addition of necessarv opticnal squipment

()

brings the total purchasa price to $518,700 per helicopter. The prices
shown in Table IX are either taken directly from the official price iist

of Bell Helicopter Company, or estimated Trom data for other state operated
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TABLE IX
Initial Outlay for

Beil 206L-1

Hzater® : 7,150
Litter Insta®lation” 2,650
intake Baffia G50
Rator Brake” : 3:200

3 - - i P T : - e M T
1 based upen Ball Heliconter orice Tist
] _ . §

b} assumes full freguency VHE and 8 channct UMF medical and 2 channel UHF 41

fed The 205L-1 is not currently FAA certified for IFR Flvine. Certification is
expacted in January 1979, Ilhe price shown is thus an estimated one.
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helicopter ambulance services. The most costly piece of optional equipment
is the Instrument Flying Regulation (IFR) capability, which adds an estimated
$125,000 to the price of the he?icopter.] There are three primary advan-
tages to equiping the helicopter with IFR capabi1ity.2 First, the IFR

system allows the helicopter to fly in 3 variety of weather conditions in
winich it otherwise could not. Second, it improves the safety of night

flying, Finally, it provides for a smoonther ride which reduce

i
b
D
o
o
w
i
.
(=g
ki
a
P

0f aggravating the injuries of patients on board. I11inois has recent?
equinned its nelicopters with IFK capaniiiiies and the airector of light

operaticns for the I1iingis system (Dwavre Moore) ras sstimated that thig

&
L

+
L]
-3
g
Lt
l."

ased the system's petential for pick Ups by some 20 neycent Since

i

is imperative that an air amoulance service he capatle of viying as sfeen
45 necesseary, and as safely as pa381hie, the IfR ooption, svern thivy oh gxpensive,
#2s included in the nelicanter DacKage.

Urce ths decision io Qurchass the hs iconters has peen made, 1% ¢

Tabie X depicts the various cesi of awning and Uperating a zingle reiiuonter.

PET LS

The costs are broken down ints two components. Readiness cogt represent
those ¢o3t that must be inzurred in order that the helicopter be prepared
to operate. Since these cast w111 be incurred whether gr %ot the helicopier
flys, they are considersd fixed cost over a budget time perind. This cost
which amounts to $161,17¢C per year includes the amortization of the heli-
copter, the salaries and fringes for two pitots and three paramedics, and

er liabiiity and null insurance for the aircraft,

1. The optional equipment isg as if it would be purchased from Seil.
Much of this equipment is available which is less expensive and of better

—
N
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The second group of costs consist of the helicopter operating expenses.
These include the cost of fuel, maintenance, and varicus allowances for held-

rs. Foliowing standard practice in the heticopiar
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TABLE X

Fixed and Variable Helicopter Cost per Site

I. Readiness Cost (fixed)

Heilcopter Amortization® $51,870
Pilots (2)° 46,000
Paramedics (3)¢ 48,300
Insuranced 15,000

TOTAL FIXED ' $161.170

TR L <. i SO -V 15 PP o I o
Direcy A 1C0pLey UPsrating Lwost

ntﬁﬂaﬂfe

H\:OHdhC& for atrfroms
Allowance for engine
Aljowance Tor syerhayl

TOTAL DIRECY $75.277hr,

2} amortized over 7 years with 30% sesidual
{p) salary of $20,000 per year + 13% fringe

V' salary of $14,00C per year ¥ 15% ¥vinge
{d) including liability and hull insuraace

(e} estimafes from Bel! Helicopter Cfompany
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shared between the State and participating hospitals. For example, a hospital
might be willing to upgrade its communication equipment and/or undertake
construction of a helipad if it expected to receive new inpatient revenue
from the persons being transported by helicopter. In light of this, two
alternative cost models were developed. In model 1, the State only takes
cost responsipility for the helicopter and related expenses. The helipad

aad communications ©osts are bovne by the vecipient hospital. In mode? 2

we assume the State teakes responsibility for all costs of the system. The

gstimates of total system cosi pev city ¥or the alternative modeic ave

in Table AI! the costh eshimates ave basad unon 500 amauel flight hours

Yoy the heligopisy. Since helicopler ¢osts vary fram the Tigures shown in
the t:bis depencing upon whathsr the helicanigr flies more oy Jess fhan 800
pey yazar. The anrual cost per sitz Tor model T amounts to $31%,447
2t the 600 hour annual utiiizaticn rate, while they amount o $346.2¢7 fur
the zeme rate in model 2. The adaditiona! aysiems cost o model T conizts

ot Fiight operaitions for the whoie system, interasy crarges on the initiad

-

cepital investmeni, and wiscellanspus and overhead cosis. 1In wodel 2 the
cests of the helipad construction and communications eouipment are also

.

e nelipad and communications

o

ipciuded. It is iikely that the cost of
equipment will vary from site to site. The figures shown in the %able for
these costs, therefore, may not accurately reflect what the actual cost

wil! be for each site. The figures shown are the actual costs incurred by

one hospital when 1t vrecently aderted a private helicopter ambulance service.3

3The actual communications cost will alsc depend upon whether the EMS
of Missouri goes forward with the statewide emergency medical communications
system.
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Appendix 3

HELICOPTER SERVICE COSTS, FIRST YEAR OF OPERATION

(Based on a Bell LongRanger II helicopter, June 1980)

RMH PURCHASE PURCHASE
LEASE USED NEW
Purchase price with options - $400,000 $435,000
ampulance configuration - 30,000 30,000
Total purchase price - $430,000 $465,000
DowWwn payment, 20% - 5,000 83,000
inzurance, 9% - 38,700 41,850
rest, 15% x 80% financed - 51,600 55,800
aciation. 8 vears, 153% residual - 45,688 49,406
nances, reserve for overhaul, parts - 75,000 .,,000
- 32.0060 32,000
arts inventory 20.000 20,000
ve for contingencies = 15,000 15,000
btotal - $363,988  $382,056
ints 2 822,820 =ach = 5 45,800
relief & backup — 5,608
chanic " i8.00C
1c relief & backup 2,700
its & & - 15,820
- 3,000
& - € 60,800
communications ¢ensulting - $  £.002 4,000
& implementation consultiog 6,000 :.nﬁﬁ
2 of Need consultin = 5,000
accounting, marn etc) m 15,000
i = 30,000
TEEBAT. s » misiwn . v s il s F 5 ARG 6 465,977 788 1507, 855
FLE MONTR < 38 J3L 296 $ 41.9905
de net include fhn ”o”tq of the helipad
purees; i j :x
nd other g : say
n= h;l*ﬁopt WO : due 1v
wn payvment. lwded in the RMH le is
fully ﬁedlcaL and configured back
hizh not available for a purchased helicopter.
ysis is basasd on flyving 600 hours per vear.

Rocky Mountain Helicopters, Inc.
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ATTACHMENT I
: Appendix 6

RECOMMENDED STANDARDS FOR HOSPITAL-BASED AIR MEDICAL SERVICES
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LEL,

STAFFING

A.. Medical Director

The hospital-oased emergency air medical service must have a
physician medical director who by training and experience is
qualified in amergency and intensive care. The medical director
should be responsible for supervising the gquality of patient care
provided by the flight crew. The medical director should be
assisted by an administrative coordinator.

B. Flight Crew

Hospital-based emergency air medical services should be established
for the rapid transport of seriously i1l or injured patients who
require a high level of intensive care while en route. As such

the skill and training of the medical flight crew must be commensurate
to this level of care. At a minimum, the medical flight crew should
consist of at Jeast one registerad nurse with specialized training in
intensive and emergency care, including the following areas:

a. Certification i ‘dvanced Cardiac Life Srpport acce. Jing to
the standards of the American Heart Association, including

FKG interpretation, defibrillation, endotracheal intubation,
and administraticn of cardiac medications, as well as training
in the assessment and care of other medical emergencies.
Assessment and emergency care of of shock and trauma, including
muitipie trauma, head injuries, burns, and other injuries.
Pediatvic emergencies.

gbstetrical and neonatai emergencies.

Behavioral and psychiatric emergencies.

Altitude physioloagy.

EMS communicatiors.

Aircraft and flicht safety.

Individual hospitals may wish to require that flight crew
members pass a flignt physical.

3 Flight crew should be knowiedgeabie of ail patient care
eguipment on board,

Flight crew snould receive orientation on the use of
extraction equipment.

or

- I -h D .0

ey

In addition to these specially-trained flight nurses. physicians or other
specialized health care personnel may be utilized.

These personnel should be assigned tc the helicopter service as their first
priority, although thev may be assigned toc other patient care units for
continuing education purpsses. (The Committe=z on Standards and Clinical
Practice will aiso consider minimum cualifications for pilots. and whether
all flight personnel shouid meet the regquirements of Part 135 of the
Federal Aviation Regulations}).

HOSPITAL CAPABILITIES
Since hospital-based emergency &ir medical service programs require

a significant dedication of resources, hospitals must carefuily evaluate
their own capabilities and those of other institutions in the region



prior to initiating a program. In evaluating the feasibility of
establishing a service, hospitals should consider whether they:

a. Have 24-hour physiciar staffing the hospital's emergency treatment
center.

b. Meet the 1979 edition of the standards of the American College of
Surgeons as either a Level I or Level Il trauma center. (Nofe: the
1979 edition does not specify minimum service volume requirements).
Hospitals should also evaluate their categorized capabilities for
care of cardiac, medical, burn, neonatal and pediatric and other
emergencies.

€. Have a dedicated communications center with 24-nour dispatcher
staffing and all appropriate radio and telephone communications
equipment.

d. Have or can buiid a helipad near the hospital emergency service.
The helipad may be ground or roof level, but should not be so
far away as to require ground transportation from the helipad to
the hospital. The helipad must be situated in a manner that assures
safe access. The FAA have published guidelines on helipad design.

e. Have the financial resources necessary to initiate and continue
operations of this program.

Y.  ACCESSIBILITY

Hospital-based emergency nelicopter service programs should provide
service which is avaiiable and accesible to the population of their
service area. They should:

a. Be availabie 24 hours per day to authorized callers within the
service area, except to the exient thati weather, the aircraft being
on ancther fiight, maintenance, Or Other reasons prevent response.

D. Accept medically necessary calis from any physician or other

nospital emergency personnel, or from any ambulance, rescue,

taw enforcemnt, or other appropriate agency without questioning

the ability of the patient to pav for services rendered.

Vi, DEMONGRAPHIC AL GEOGRAFHIC BASE

Hospital-based emergency air medical services should have a minimum service
volume and service an area which is adequate to maintain quality and cost-
effectiveness.

VII. QUALITY ASSURANCE

Hospital-pased emergency neiicopter services must have a physician
director who iS vesponsibpie for reviewing the qualitly of emergency
medical care provided through the air medical service. Programs

must maintain adequate patient records of care provided at the site,

and en route to the receiving hospital. 7o the degree possible, there
should be folliow-up on emergency department, in patient care and patient
outcome. The pnysician direct should periodically audit all emergency
patient care, utilizing the same standards as used for the hospital's
emergency treatment center., Tne physician director should develop and



enforce continginq education requirements for all medical personnel assigned
to the air medical service. In order to achieve membership in ASHBEAMS, hospital

programs must subs?antial]y comply with these standards, or show evidence that
every effort is being made to comply.

Approved as draft for submission to the Standards and Clinical Practice Committee
of the American Society of Hospital-Based Emergency Air Medical Services (ASHBEANS

at the First Annual ASHEEAMS meeting at Hermann Hospital, Houston, Texas on
December i2, 1280.
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Appendix 7
HOSPITAL HELICOPTER AMBULANCE SERVICES

ALABAMA

Carraway Methodist Medical Center
Birmingham

ARTIZONA

Good Samaritan Hospital
Phoenix

John C. Lincoln Hospital
Phoenix

Phoenix Baptist Hospital and Medical Center
Phoenix

CALIFORNIA

Loma Linda University Medical Center
Loma Linga

Memorial Hospital Association
Mcdesto

Memorial Hospital Medical Center of Long Beach
Long Beach

St. Agnes Hospital and Medical Center
Fresno

University Hospital
San Diege

COLORADO

St. Anthony's Hospital System
Denver

FLORIDA

Baptist Hospital
Pensaccia

Baptist Medical Center
Jacksonville
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INDIANA

Indiana University Hospital
Indianapolis

Methodist Hospital of Indiana
Indianapolis

IOWA

Towa Methodist Medical Center
Des Moines

University of lowa Hospital and Clinics

Qakdale

LOUISIANA

West Jefferson General Hospital
Marrezo

MISSOURL

Missouri Baptist Hospital
St. Louis

St. Joseph Hospital of Kansas City
Kansas City

MONTANA

Billings Deaconess Hospital
Billings

Kalispell Regional Hospital
Kalispell

St. Vincent Hospital
Billings

NEBRASKA

St. Joseph Hospital
Omaha

NEVADA

Valley Hospital
Las Vegas
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NEW YORK

Westchester County Medical Center
Valhalla

OHIO

St. Vincent Hospital and Medical Center
Toledo

CKLAHGCMA

Oklahoma Children‘s Memorial Hospital
Oklahoma City

S5t. Francis Hospital
Tulsa

GREGON

Pertiand

PENNSYLVANTA

Allegheny Genecal Hospital
Pitcsburgh
Geisinger Medical Center

Danvilie

TEXAS
Farris Methodist Heaspital
Fort Worth

Hermann Hospital
Heugtion

+

¥

Methodist Heospital of Dallas
Dalias

UTAH

LDS Hospitail
sity of Utah Hospital
t
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Appendix 8

HELICOPTER SPECIFICATIONS (Typical aeromedical evacuation models)

Aerospatiale SA 319B Alouette III

Country of Origin: France

Power Plant: One 789 shp Turbomeca Astazou XIVH turboshaft

Performance: Max speed, 137 mph at sea level; max. cruise, 122
mph; hovering ceiling (in ground effect) 10,170 ft; range
(6 passengers), 375 miles.

Dimensions: Rotor diameter 36'1.75"; fuselage length 32'lo.75"

Aerospatiale AS 350D AStar

Country of Origin: France

Power Plant: One 740 shp Turbomeca Arriel oxr 592 shp Avco
Lycoming LTS 101 surboshaft

Performance: Arriel turboshaft) Max speed, 166 mph; max.
continuous cruise at sea level, 143 mph; hovering ceiling
(in ground effect), 10,660 ft; range 430 miles

Dimensions: Rotor diameter 35'.75"; fuselage length 2579 5"

Bell Model 206B Jetranger III

Country of Crigin: United States

Power Plant: One 420 shp Allison 25C-C20B turboshafr

Ferformance: Mex speed, 140 mph at sea level,; max cruiss
mph at sea level: hovering ceiling {(in ground affe
12,700 £t.; range (no reserves) 260 miles

Dimensions: Reoter diameter, 33'4"; fuselage length, 31°2"

Bell Model Z06L Longranger

Country of Crigin: United States

Power Plant: One 420 shp Allison 250-C20B turboshaft

Performance: Max speed, 144 mph at sea level; max crusie 136
mph at sea level: hovering ceiling (in ground effect),
8,200 ft; range, 390 miles at sea level

Bell Model 212 Twin Two-Twelwve (UH-1N)

Country of Qrigin: United States

Power Plant: One 1,800 shp Pratt & Whitney PT6T-3 ccoupled
turboshaft

Performance: Max speed, 121 mph at sea level; hovering ceiling
(in ground effect), 17,100 ft, max range, 296 miles

Dimensions: Rotor diameter, 48'2.5"; fuselage length 42°'1C.75"

Hughes 500D

Country of Origin United States

Power Plant: One 420 shp Allison 250-C20B turboshaft

Performance: Max speed, 175 mph at sea level; cruise 160 mph
at 4,000 ft; hovering ceiling (in ground effect) 8,800 ft;
max range, 263 miles

Dimensions: Rotor Diameter, 26'5: fuselage length, 21'5"
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Messerschmitt-Bolkow-Blohm BO 105
Country of Origin: West Germany

Power Plant: Two 420 shp Allison 250-C20B turboshafts

Performance: Max cruise, 152 mph at sea level; hovering ceil
(in ground effect) 9,514 ft;

ing
Dimensions:

range, 388 miles
75"; fuselage length, 28°'. 5"

3
Rotoxr diameter, 32°71.

SOURCE.  Green, William, The Cbserver's

L s Book of Aircvafc, 1979 ed.,
AR : el atm ERBRE Yo s SU0 O Dalers Ly A9¢) &
Londen, Fredevick Warne & Cc. T.¥q.
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Appendix 9

COMMONWEALTH OF KENTUCKY

DEPARTMENT OF MILITARY AFFAIRS

OFFICE OF THE ADJUTANT GENERAL
FRANKFORT 4060!

T January 1981

Mr. Norman W. Lawscn, Jr.
Assistant Reviser of Statutes
Legislative Research Commission
State Capitol

Frankfort, Kentucky 40601

Dear Myr. Lawson:

In reference tc your letter of 1i December concerning the feasibility of
establishing & helicopier ambulance service, 1 am pleased tc respond.

After muech consideration and discussion with members of my ab
have determined it would not he legal for the National Quard to nart
pate in this typ=s of a program. The Army regulaticns prohibit us from
providing any service on a continuous basis that would be competitive with
civilian enterprise.

! am pleased tc shars with you some of cur findings: it would take &
minimum of one aircraft; twe maintenance technicians: eight aviaiors; and
four trained medical perscnne! technicians. This would alsc require
communications system capable of communicating with iccal areas, state
police, and the various hospitals.

ihe cost would be tremendous but what really concerns me most is ihe
liability. Under no condition would I want to fransport a patient withou
& physician or 5 registered nurse on bosard.

T

Originally, we started providing medical transpertation for neonatal patients
in Eastern Kentucky to the University of Kentucky Medical Center. Very
quickly the cost exceeded our capability. Therefore, it was necessary for
us 1o enter into an agreement with the University of Kentucky and the
Department for Human Resources to financialiy support this program in a
State Active Duty status. We are averaging over 100 emergency flights a
year. I have had many inquiries from the medical profession, such as to
transport cardiac patients. [ find it is virtually impossibie for us to expand
the present service we are providing.

It has been, and will continue to be, our desire to respond any time we ean
save a life but only within our capability and Army regulations.
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Mr. Norman W, Lawson -2 - 7 January 1981

I understand there are some local people in lLexington who are considering
establishing such service,

Please be assured of cur interest and if we can be of any assistance,
please do not hegitate io cell on us. I thank you for wour invitation io

[

respena but I believe this program is & liftle more than we ean bandle,

Sincerely, e
:“,--'u )
L . =T
T LI e e
w3 ._-"'"_‘,.,__JJ..:_‘.A_“. - ﬂlﬁ'_.. et e .;;__ﬂg‘_._.g ety g el
SILLY G, WELIMAN S

Major General, XvNG
The Adiutani General
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Appendix 10

COMMONWEALTH OF KENTUCKY

KENTUCKY STATE POLICE

FrRANKFORT 4060l
SFFICE OF THE COMMISSIONER

January 5, 1981

Mr. Norman W. Lawson, Jr.
Assistant Reviser of Statutes
Legislative Research Commission
Frankfort, Kentucky 40601

Dear Mr. Lawson:

T am in receipt of your letter dated December 11, 1980, regarding
the possible interest of the Kentucky State Police in an air ambulance
program. The Kentucky State Police are interested in this program and
offer the following information for your comsideration.

The area of Kentucky in most need of this service is eastern
Xentucky. Presently, the MAST units from Fort Knox and Fort Campbell
appear to be fulfilling the need in western Kentucky. Assuming that
the MAST units will continue this ccverage in westearn Kentucky, the
Kentucky State Police would suggest the placement of two helicopters
as close as physically possible to the University of Kentucky Medical
Center in Lexington. The primary reason for selecting this lccation
is the immediate availability of trained nurses and doctors that would
be required on many air-vac missions. Twenty-four hour coverage
utilizing an on-call rather than a standby status for each heliconter
would require three pilots. Routine maintenance requirements may re-
cuire the hiring of an additional mechanic(s) by the Department of
Fipnance.

The projected cost figures for this program would include $327,000
ver helicopter (includes Kentucky State Police radio); $20,000 average
annual salary per pilot; $312,00 per year operating and maintenance
costs for each helicopter (based cn thirty hours of flying per week
times $200 per hour); and approximately $6,000 to 58,000 per pilot for

raining.
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Norman W. Lawson, Jr.
Page Two
January 5, 1981

In order for the Commonwealth of Kentucky to receive maximum
utilization cf the helicopters in this program, the Kentucky State
Police recommend that the helicopters be used for criminal justice/law
enforcement missions when not flying air-vac. Types of law enforce-
ment activities could include manhunts, bank robberies, burglaries,
and kidnapping. In these situations, an aircraft with hovering and
landing capabilities is far superior to a fixed winged aircraft.

1f you have any further questions regarding this issue, please
do not hesitate te call on us.

Sincerely,
A
ey
622;;%£trlﬂzvuﬁé>

A.D. Fortner, Lt. Colonel
Acting Commissioner

zz:  Secrztary Nell J. Welch
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Appendix 11
UNIVERSITY OF KENTUCKY

LEXINGTON, KENTUCKY 40536

ALBERT B. CHANDLER
MEDICAL CENTER

OFFICE OF THE VICE PRESIDENT

December 1, 1980

Norman Lawson, Attornev 5
Legislative Research Commission

State Capitol Building

Frankfort, Kentucky 40801

Dear Mr. Lawson:

This is a letter in support of the concept of zn emergency medical
helicopter system for the state of Kentuckv. 325 we understand the
proposed proiect, one helicopter system would Tz established in Wesz:
Kentucky and one in Eastern Kentucky which woull provide emergency =it
evacuation to major trauma centers in the Commecnwealth. We further

understand that this project would initially be Zunded by the stats ::

13

1

[ AL

Kentucky with the participating institutions assuzing the major res-:oiii-

bility for the continuation of this project aftzr an initial establiz:=azmz
pericd.

We feel that the University of Kentucky Medical Ce
appropriate home base for an emergency medical hal
serving Eastern Kentucky. We are, however, committaed to the estabil=:-

ment of only those new projects which will have a sound financial cuz.::=.
With this in mind, we can support the concept cof the establisbment -:

such a helicopter service, but will need to workx with you to deter=iz:

ter would be an
copter service

T
i

the feasibility and long range financial implicztions of this proje::

Sipncerely,

{}kjﬂg ' ‘ii{}ou«—vu:%?}"'

Peter P. Bosomworth, M.D.
Vice Presideng for the Medical Center

\

o

D. K. Clawson, M.D., Dean
College of Medicine

L

/‘.«“\ /,._‘\ / / .
/iwst“ rf;//{7}jﬁffdfiﬂi,//

David C., Schmauss, Executive Director

University Hospital

PPB:DKC:DCS:blks

AN EQUAL CPERRATUNITY UNIVERSITY
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Appendix 12

University of Louisville
Health Sciences Center
Vice President for Health Affairs Louisville, Ky. 40292

December 17, 1980

Mr. Norman Lawson

Legislative Research Commission
Capito! Building

“rankfort, Kentucky 40601

bl

Jear Mr. Lawson:

In reply to your inguiry about the desire of the University Hospital to
operate an emergency medical helicopter service, I am pleased to assure you
that such an undertaking is consonant with the mission of the Hospital and is
supported by both the administration and the Board of Governers of University
dospital. A proposal was presented to the Board of Governors of the Hospital
on Tuesday, November 25, 1980, and the Board voted unanimously to support the
following resolution:

"The Board of Governors of University Hospital endorses
the concept of the establishment of a helicopter ambu-
lance service at University Hospital, and recommends
that Health Sciences Center administration be autho-
rized tc negotiate funding of such a program with the
.egisiative Research Commission.”

the development of an emergency medical helicopter service has long been a

goal of the Hospital and represents an integral part of our long range plan.

It is cur belief that such a program is both needed and viable and represents

an essential element in a comprehensive emergency medical service program for
- DUr area,

Sincerely,
e / // i
{ PR | " ‘f’__.“.'_\
b 'Hﬁ;&\{ [ !y",\kh_
Harcld E. Boyer, D.D.S., M.Sci~

Vice President for Health Affairs

o . S T

(3]

F\)-_‘.‘

e Hr. fiolen Allen
Or. Mary fnn Cooner
or, Hilliam Ekstrom-
Or. Donald Thomas
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