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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20394

Adopted: May 1, 1934

SAFRTY STUDY
STATISTICAL REVIEW OF ALCOHOL-INYOLYED
AVIATION ACCIDENTS

INTRODUCTION

Cn November 5, 1£81, four persons boarded a single-engine airplane for a local
sightseeing flight. A later interview with one of the passengers revealed that the
commercially rated pilot and his passengers had been flying for a half hour or so when
they decided to return to the airport. Before reaching the airport, the engine quit, and
the pilot attempted to restart it by switching fuel tanks. The engine started for a
moment and then quit again, The next thing the passenger remembered was being tossed
around inside the alrplane. The wiecked airplane was located by rescue parties the
following rmorning in a heavily wooded area about a mile from the airport. The pilot and
one passenger had been killad; two other passengers were seriously injured. Arn
investigaticn revealed that the pilot's blood alechol concentration (BAC) was 0.16 percent.
The reason the engine had stopped was that the fuel tanks were empty. ‘fhe Safety Board
determined that the probable cause of this accident was inadequate preflight preparaticn,
mismanagement of fuel, fuel exngaustion, physical impairment of the pilot, and alcoholic
impairment ol the pilot's efficiency and judgment, Contributing to the severity of the
occupants’ injucles wes the fact that none of the persons had their seatbelts fastened,
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It is the Salety Board's position that the presence of any alcohol in & pllot's blood
jeopardizes safety. This Safety Study was prepared to provide informstion on the extent
to which aleohol has been found to be involved In aviation aceidents, to analyze selected
aspects of the aleohol-involved aviution accident circumstances, and to suggest methods
which would reducs the numbers of these aceidents. For the purgoses of this review, an
aleohoi-invoived acefdent is one In wiich aleohol was cited by the Safety Board as a cause
or & factor; or one in which the tests of the pilot for aicohol were positive; or one in
which the witnesses established that &lcohol had been used by the pilot,

Pedera! aviation regulations 1/ prohibit the use of aleohol by crewmenbers within
8 hours of flight time snd elso prohibit a person from acting as a flight crewmeiber while
under the influence of alcohol (the text of this regulation is presented as Appendix A).
During the years 1975 through 1981, 1ore than 10 percent of the toxicological tests on
deceased pilots from general aviation aceldents were positive for aleohol. 2/ In the
accidents in which pilot use of aleohol ‘vas found, nearly 800 persons were killed. To put
this report fn perspective, it is useful to compare the aceldent experience in aviation to
the accident experience of highway trensportation. During the perlod covered by this
repori, there were 4,947 fatal avistion aceldents, At least 414 of these involved alechol.
In the same period there were more thin 300,000 fatal motor vehicle aceldents and as
many 88 50 percent may have involvad al ohol.

14 CFR91.11.

1/
2/ A "pesitive" toxicologlcal test is one ir which the sample was adeguate for testing, end
ha testing revealed the presence of any a.nount of aleohol.




The reader should undarstand that the data in this report represent the lower limit
of aleohol vse in aviation; that Is, it iu likely that other accidents have involved alcoho),
but ths Safety Board has no evidence of alcoho! use. The reascne for this are that the
Safety Bosird does not have the authority to require testing of surviving pilots and that in
some cases contamination of tissues or destruction of the remains prevent testing. There
have been a few instances in which religious restrictions have prevented the conduet of
autopsy and toxicological tests,
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Scope of the Problem

As shown in Table 1, in the 7 yeers 1975 through 1981, there were 28,849 aviation
accidents in the United States; of these, 4,947, or 17 percent, were fatal accidents. A
total of 461) accidents (414 involving fatu:lities) were four.d to have invelved alcohol,

Table 1.—Aleohol Involvement In all aviation accidents:
1875 through 1981

Total 1981 1880  i979 1978 1877 1976 1075

————

All pcidents 28,849 3,715 3,820 4,081 4,498 4,306 4,217 4,202
Fata) accidents 4,947 707 675 687 704 708 704 "'
Conclusive toxicology

tests® 3,536 324 481 500 553 508 494
Positive aleoho! tests 358 55 60 39 54 48 52
Percent positive . 10.1 10.5 12.5 7.8 3.8 10.5
Other kncwn aleohol-

[nvolved accidents** 102 9 5 8 18 24 19
Total alcohol-involved

accldents 460 84 65 47 72 72 Tt

T oncluslve toxIcology tests" are those in whieh samples were adequate foir testing for
aleohol, and appropriate testing was performed. Toxicologicel tests are not always
possible,

$¢The category "Other known aleohol-involved accidents™ comprises fatal end nonfatal
accidents in which aleohol invoivement weas 1etermir ed from witness statements,

Whan all 1875--13R1 accldents were grouped accordiig to the operating rules under which
the flights were being conducted, ditferenca: In frequency of aleohol involvement became
appasent. For example, nore of the accidents involving major U.8, air carriers operating
flights under 14 CFR Part 121 were found i have Irvolved sleohol. 1n fact, no fatnlly
injured pilot operating a U.S. certificated alr carrier in ssheduled serviee undor 14 CPR
121 hax had a positive alechol test since at least 1964, 3/ |

As shown in Table 2, carriers operatiing schediled {lights under t4 CPR Parl 135
(comrauter operators of small alreraft) had four alcorol~lavolved aceidents; six parsons
wera killed in these accidents, Carrlers operatirg nonszhedulad fligits under 14 CHR. Part

135 (on-cdlemand air tuxis) had 18 accldents which involved alcohol and in which 43 persons
were kitlad,

37 In 1977, a Japen Alrlines cargo airplane arashed in Archorage, Alaska, killing all §
crewmeribers, Toxicological tests cn the pilot revealed a BAC of 0.21 percent. Although
thls eccident occurred in the United Stater, Jepan Afrlinas is a fereign carrier and is
therefore not counted a8 a "U.8, cortificated” currier,




Table 2.-~Aleohol Involvement in accidents with aircraft cperating
] under 14 CFR Part 135: 1975 through 1981

Commuter | Totel 1981 1980 1879 1978

All acridents 311 33 38 52 81
Pata’ accidents 77 10 15 14
Co.elusive toxicology tests 4 5 g 8
Positive alechiol tasts 3 - 1 -
Percent positive 8.4 - 11.1 -
Other known aleohol-
involved acaldents 1 1
Total alechol-involved 4 3
aciidents

On-demand air taxi " Total o 1979

All azcidents 1,130 160
Fatal accidents 254 30
Conclusive toxicology tests 162 ! 24
Positive alcohol tests 12 2
Percent positive 7.4 8.3
Other known aluotiol-

involved aceidents 4 1
Total aleohol-involved _ 16 3

accidents

The symbol "=V veprasents zero.

G:neral aviation, which makes up the largaest segment of oivil aviation in the United
States, had the greatest number of alcohol-involved aceldents as well as the highest
percentuge of fatal aceicents which were aleohol-involved (Table 3).

Table 3.—~Alcohol involvement {n general aviation accidents:
1975 through 1981

Total 1981 1980 1979 1878 1977 1878 1975

All neeidents 21,249 3,502 3,597 5,825 4,218 4,083 4,023 4,008
Fata) acaldents 4,596 654 622 638 21 6835 882 836
!Clmluslve toxicology 3,256 487 438 455 502 469 462 443
" tests
Poaitive a'cohol tests 343 53 57 38 52 45 52 48
Percent pawitive 10.5 10.9 13.0 7.9 10. 4 9.6 1.3 16.9
Other known alcohol-
involved aceldents 07 9 4 6 16 24 19 19
Total alcot ol-involved 440 62 61 42 68 32 1 87
accidents

Of the 440 general aviation aceidents that involved alecoho), 394 were fatal
accidents in which 742 persons died.




Level of Biood Aleohol

A sample of the accldents in which alecohol was involved was reviewed in detall, and
data for alecohol levels were collected. Thy sample was composed of 119 randomly
selected cuses from the years 1977 through 1981. (The results are depicted in figures 1
and 2.) The sample showed that ahout 86 percent of the pilots in the aleohoi-involved
general aviation accidents had RPAC levels of 0.04 percent or higher. This level has been
shown to \ring about measurable diminution of attention and skills, exacerbated in
aviation by ‘he physioiogical effects of reduced atmospheric pressure. This phenomenon
will be dealt with more extensivaly in the Analysis section of this report.

SELECTED ACCIDENT CHJ\RAC»"I‘ERB‘I‘IEB-—GENBRAL AVIATION

As noted earlier, aimost all of the accidents for which information on alnotol
involvement is available are fatal, because there is no Federal authority to require

surviving pilots to submit to alcohol tests. Thus, the data presented in this report should
not he congidered representative of nonfatal accidents,
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Figure 1,—~Percentage of pilots with specified BAC: 1977-1931
(from 119 randomly selecied general aviation accidents involving aleohol).
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Figure 2.--Percentage of pilots with snecified or higher BAC: 1977-1981
(from 119 randomly selected general uvlation accidents invclving alcohol).

Caues of Accidents and Contribuiing Factors

The general aviation portion of this report was based on analysis of tha 440 alcohol-
invoived general aviation accidents noted in Teble 3. The efficiency and judgment of the
pilot was found to have been Impaired by alcchol in 70 percent {310) of these accidents,
';‘hls impairment was found to huve been either a Jireat cause of the accldent or a relsted

actor,

A substantial number of factors in addition to alcohol were found to cause or
contritaite to thes«: accidents., ‘The most frequent causes and factors sre summarized in
Table 4,




Table 4.— Most frequently cited causes/factors
in 440 general aviation aleohol-involved accidents:
1975 through 1981*

Causes/factors Number of times cited

Alcohol impairment of efficiency and judgment 310
Phvsical impairment 279
Feiled to obtain/maintain flying speed 91
Unwarranted low flying 80
Spatial disorientation 76
Low ceiling 69
tligh obstructions 55
Fog 54
Continued VFR into adverse weather 51
Inadequate preflight preparation or planning 40
Rain 28
Failed to see and avoid objects, obstructions 27
Misjudged altitude 26
Stolen or unauthorized use of aircraft 28
Misjudged altitude and clearance 24
Exercised poor judg ment 23
Unqualified to operate aircraft 18

$The Safety Board frequently assigns more than one cause/factor to an ircividual
accident. In the 440 alcohol-involved general aviation aceidants, 1,278 causes and factors
were assigned,

Injuries

One way of classifying accidents is by the distribution of injuries to all occupants of
the afreraft (Table 5.)

Table 5.—Injury distribution in general aviation accidents:
1875 through 1981

Occupants in Occupants in aleohol:
fatal accidents involved sccidents
Nuinber Percent Number Percent

e g arom. T coneiisr

Total occupants 10,610 100 925 100
Fatal 9,093 86 742 81
Serious 899 g 49 10
Minor ' _ 265 3 47 5
None 253 2 41 4

The distribution of injuries for all aviation aceidents involving alcoliol (especially
*hose which are not fatal) is not known, since the Federal Aviation Administration (FAA)
has not iscued any "implied consent” regulations that permit testirg for aleohol in nonfatal
accidents, 4/

4/ "Implled consent" regulations would provide that consent to alcohol testing is an
implied eondition to issuance of an airman certificate,




Pilot Factors

Age—The distribution of pilot age in alcchol-involved general aviation accidents did
not appesr to be substantiall%( different from either the age distribution of ell licensed
pilots §/ or from the age distribution of pilots involved in fatal accidents (Table 6).

Table §.—Pilot age

Pilots in fatal general Pilats in alecohol-involved
All pilots aviation accidents general aviation aceldents

Pilot age (percent) (percent) {pceeent)

15-19 4 % 2
20-24 11 8 7
25-29 14 12 15
30-34 16 14 11
35-39 14 13 14
40-44 11 13 14
45-49 13 14
50-54 11 10
55-59 8 9
60 or more 6 4

Average 48 years 39 years 40 years

A chi square test was used to compare the three age distributions shown above (for
explanation of this test, see Appendix B). This test was used to deterrine whether the
age distribution of pilots in alcohol-involved accidents was statistically different from
either of the other two distributions shown. The distributions were pot significantly
different at the 0.05 confidenco level.

Medical Certificate--Pilots are required to possess a valid medical certificate while
exerelsing the privileges of an airman certificate, The following tabulation showad that,
despite this requirement, many pilots involved in accidents did not have valid medical
certificates (Tablc 7).

Table 7.--Pilots without valid medical certificates
involved {n general aviation accidents: 1975 through 1981

Total Accidents involving
number of pilot without valid
accidents medical certificate

Number Percent

All general aviation accidents 27,249 1,030 4

Fatel geners) aviation accidents 4,596 298 6

Alcohnl-involved general aviation 440 33 12
aceldents

5/ These are Limited to “active" pllots, i.e., those with a piiot's license and a current
medical certificate, These data were obtained from reports of the Federal Aviation
Administration. Current data regarding the number of active afrmen and certificates held
may be ob’ained from the FAA Statistical Handhook of Aviation.
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The daia showed that the percentege of pllots ~ithout a valld medical certificate was
considerably higter for aleohol-involved pilots than for pilots In all general aviation
accldents or for pilots in all (atal general avlation aceidents,

Pilot Experience—Fifty-seven percent of the pilots involved in all fatrl accidents
held only private pllot 8/ or student pilot certificates; 68 percent of the pllots in aleohol-
involved accidents held these certificates (Table 8). Four percent of the pilots in aleohol-
involved _ccidents had no pilot certificate at all, while 2 percent of the pliots In all fatal
accidents had no certificate, However, a chi square test indivated that these difterences
were not statistically significant at the 0.05 confidence level,

Table 8.--Class of certificates for general aviation pilots:
1975 through 19381

Fatal Aleohol~involved
Active accident fatal accident
Class of pilots pilots pllots

Certificate (percent) (percent) {percent)

None - 2 4
Student 24 7 10
Private 45 50 58
Commercial 22 33 22
Airline Transport 9 7 5
Unknown - 1 1

When tota) flight time was used as a measure of expetieice, pilots in
alcohol-involved accidents appeared to be slightly more experienced than pilots in all
fatal aceidents (Table 9). About 39 percent of the pilots in aleohol-invelved accidents had
more than 1,500 flight-hours, while 18 Jercent of all pilois involved in a fatal accident
had more than 1,500 fiight-hours. To determine whether the distributions of flight time
were statistically different, a chi square test vias performed. This test showed that the
two distributions iere statistically different at the 0.05 confidence level.

Table 9.--Total flight time for oilots in
general aviation aceidents: 1875 through 198:

Aleohol-involved
Fatal sccidents fatal accidents
Flight Hours (peccent) (percent)

0-99 hours 14 24
109-19¥ 14 14
260-209 11 9
300-399 8 7
400-499 (] 2
501-939 19 12
1,050-1,499 11 6
1,500-1,999 (] 5
2,000-2,499 6 ]
2,500 or more 3 18

8/ Moat of the pilots in faial alcohol-involved accidents who held commereia) or airiine
transport certificates were not performing commercial or airline transport activities at
the time of the accident. In fact, 65 percent of these more advanced pliots were flying
for practice or for personal reasons,




The fact that about 30 percent of pilots in aleohol-involved wecidents had 1,500 or
more hours of flight time indicated that pilot experience alone could not compensate for
the influence of aleohol on judgment and motor skiills, Of pilots with more than 1,500
hours, ¢6 percent had certificate levels of comiercial pilet or higher., Not shown in
Table S, but of psrticuler interest, is the fact that betweern 1875 and 1881, 19 pilots with
more then 10,000 hours of flight time were in alcohol-involved accicents, Thia further
underscores the observation that even very high numbers of tlight-rhours could not be
relied on to comnensaie for the performance degradations resulting from uleohol, Nearly
two-thirds (59 percent) of alcohol-involved fatal accident piiots who had 1,500 hours or
more were flying for their own pleasure or for practice when the accident oceurred,
Flying for business and for aerial apylication accounted for another 13 psreent and
9 percent, respectively,

Accidunt Cireumetancas

Kird of Flying--'Tha majority (76 percent) of alcohol-involved fatal general aviation
accidents were those in which the purpose of the flight was recreational or personal flying
(Table 10). Another 9 percent occurred during business flights flown by nonprofessional
pilots. The balance involved instructional flights, ¢rop control, fire control, aerial advar-
tising, or miscrellaneous other operations,

Table 10.~--Kind of flying in general aviation accidents:
1975 through 1981

Fatal alcohol-
Fatal scecidents involved accidents
\percent) (percent)

Pleasure or
parsonal flving
Business
Instruction
Aerial application
Corporate/Exenutive
Qther 13

'Type of Aircraft—Of the 440 fatal and nonfatal aleohol-involved general aviation
accidents in 1875 through 1981, 430 involved eirplunes, 5§ involved helicopters, 3 involved
gliders, and 2 involved gyroplenes,

Type of Accident—The accident types represented in all aleohcl-involved accideants
included most of the aceident types common to general aviation accidents (Table 11).
Included were 9 midair collisions, 176 c¢ollisions with either ground or water, and 82
evllisions with obstacles such as fences, wires, trees, and ditches. Additionally, 84 were
stall accidents.
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Table 11.--Accident type for fatal alechol-involved and fatal
general aviation accldents: 1975 through 1981

Faial general Fatal aleohol-
Accident tvpe aviation involved
Number Percent Number Percent

Collision with ground

or water 1,471 32 170 43
Collision with objects 735 16 'E) 19
Stall 874 19 76 19
Airframe failure 270 6 21 5
Engine fallure 552 12 29 (]
Other 689 15 23 7

In order to assess the role aleohol had in the fatal aleohol-involved aceldents from
alrfeame or engine failures, the probable cause and related factors of these accicdents
were examined separately. In more than half of these accidents, aleoholic incapacitation
or physical Linpairment was determined to be a cause or factor. In almost all of the
remaining airframe failure or engine failure uccidents, the Safety Board cited either
spatial disorientation or procedural ercors such as improper inflight decision, operation
beyond ability level, or fuel exhaustion or mismanagement, indicating that these were not
simply mechanical fallures.

Phase of Operation—The phase of operation in which the aceident occurred was
different in alcohol-involved accidents than in the general aviation accidents as a whole
(Table 12). However, there was a similarity between the phase of operation during which
fatal alcohol-involved aceidents ocevrred and the phase of operation in all fatal accidents
(figure 3). The distribution of phuse of operation for {etal aleohol-involved accidents was
similar *o the disteibution for fatal accldents, Chl square examinatlon showed that these
distributions were not statistically different at the 0.05 confidence level. However, the
phase of operation distributions between latal aleohcl-involved aceidents and all general
aviation accidents were shown to be statistically differentj the difference was significant
at the 0.05 confidence level.

Table 12.--Phase of operation in genersl aviation aceidents: 1975 through 1981

All fatal Fa¢al aleohol-

general aviation involved general
accidents aviation sceidents

Phase of Operution {percent) {percent)

Statle !
Taxi -
Takeoff 13
Inflight 68
Landing 18
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Figure 3.~Phase of operation, general sviation aceidents:
1976 through 1981

Environmental Factors

Weather end Fight P'an—The percentage of fatal aleohonl-involved accldents that
occurred in Instrumen? meteorologieal conditions was smaller than the percentage of fatal
genaral aviation accidents thet occurred In the ssine conditions. (Table 13). Twenty-one
percent of the general aviation flights which resulted in a fatal acuident were conducted
under a flight plan however, only 10 perceat of the flights that resulted in a fatal
aleshol-involved secident were condicted under a flight plan,

Table 13, --Weather conditions and flight plans in general aviation aceidentss
1975 through 1981,

Fatal Fatal alcohol~
accidents involved sccidents

_{percent) A (percent)

Weather conditions

VFR
IFR

Unknown
Tyne of fiight plan

VFR

IPR

None

Other and unknown
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Although flight rules dictate that, for nearly all flights conduected in instrument
weather conditions, pilots must file instrument flight plans or have speclal VFR
clearances, only about one-fourth of pilots invulved in alecohol-involved accidents which
occurred in instrument corditions were operating under apgropriate flight plans or
clearances,

Conditicnz_of Light—Although 22 percent of fatal asccidents occurred at night,
38 percent of the fatal alechol-involved accidents occurred at night., This paralleled the
experience in some other transportation modes.

ANALYSIS

The Safety Board believes the presence of any alcohol in a pilot's blood jeonardizes
safety and, therefore, i3 unacceptable. The interest of the Safety Board in the
relationship of alcohol to aviation accidents stems back well into the 1960's. 'n 1963, the
Safety Board began a eystematic effort to determine and record the BAC of fatally
injurad pllots. In 1967, 74 percent of the fatally injured pilots were tested for aleohol and
24 percent of those tests were alcohol-positive. During the mid-16¢'s, toxfcological tests
were performed in about 70 percent of fatal accidents, as thoey are today; but the
percentage of tests which were positive had decreased to about 10 percert.

As was showa in Table 1, the percentage has remained relatively constant through
1981, Some of this improvement may be due to more accurate testing methods. Some
may be attributed to efforts of the PAA and pllot associations. The FAA widely
disseminated to Aviation Medical Examiners (AME) an Advisory Cireular and other
information concerning the dangers of alechol use, At the same time, several pilot
magazines, in cooperstion with the FA/, published articles to provide better pilot
education in this area. A number of pilot assoclations, also with the assistince of the
FAA, began to make efforts to alert their meimmbers to the consequences of aleohol use in
connection with flying. While the intensity of these progra:ns appears to have diminished
somewhat in recent years, this topic Is still oceasionally the focus of articles in aviation
periovdicals, as well as the focus of safety seminars conducted by the FAA Accident
Prevention Program and by various organizations,

Data presented in Table 2 showed chat 6.4 percent of the conclusive alcohol tests
made on fatally injured pilots involved in scheduled Part 135 accidents {(commuter) were
positive. However, because there were only 47 conclusive tests ..\ this category, caution
should be exercised in drawing conclusions about the extent ui sleohol involvement in
fatal commuter accidents. In the case of accidents involving nonseheduled Pert 135
operations (up-demand air taxis), 7.4 percent of the eonclusive alconwl tests msde on
fatally injured pilots were positive, Because the number of tests in this category (162) is
substantially larger, it Is not unreasonable to conclude that this proportion is fairly
representative of the on-demsand fatal accident experience,

More importantl:, data in Table 3 show that 10.5 percant of the pilots fetally
injured in general aviation accidents had some level of aleohol in their bodies, Although
this percentage s significantly lower than the analogous proportion of alcohol
involvement in fatal aceidents in some cthar transportatisn modes, it is cause for
concern. Any level of alechol in aviation s unacceptable.




Positive alecohol test results wera found among pllots of all ages and all certification
le~ els who were involved in Zatal aceldents, Even pilots with high numbers of flight-hours
had positive tests for aleohol, indicatirg that experience cannot compensate for the
effects of alechol. 1t also indicates that some pilots do not take seviously the
nrohibiticna egainst mixing alechol and flying, snd that they may not understand the
consequences of ignoring these prohibitions. Further educational efforts by the FAA and
other parts ol the aviation community may improve pilots' awereness of the hazards of
aleohol. This can be effccted by edding speeific material to the flight instruction
curricutla at all levels and by making additicnal educational masterigls available directly to
pilots. In fact, a recent study by the FAA's Office of Aviation Medicine 7/ has coneluded
that an inteasive pilat education program conzerning the effects of even smali amounts of
sleohol {s warranted.

In addition to stepping up its efforts to incresse aicohol awareness and to strass the
importance of its rules prohibiting flying while under the inflience, the FAA also should
increase its enforcement of {ts rule recuiring a pilot to hold a valid medical certificate,
The fact that 53 of the 440 pilots in alechol-invelved accldenis had no valid medical
certificate could indicate that these persons either did not fear the penalty of
enforcement action or did not believe that enforceinent action was likely. Some of the
pilots, of course, may have been concerned that a medical certificate would be denled on
application, '

The FPAA's "g-hour rule,” which prohibits the consumption of any alechol du.ing the 8
hours before flight time, has the important vittue of providing the unmistakable guidance
to erewmembers that the "under the influeine” rule does not provide, Without an agreed-
ocn BAC level that is considered to constitute ™under the influence,” it is up to each
crewmember to judge whether he or she is "under the influence"” of aicohol. The existence
of the 8-hour rule provides an implicit guideline to reduce the possibiiity one is "under the
influence" by flight time,

However, neither the 8-hour rule nor the "under the influence" rule—or the
combination of these rules—in fact provide the best regulation of this important issue,
The 8-hour rule is very difficult to enforce for the obvious reason that there is no
practicel way to monitor the activities of persons for 8 hours before they ast as aviation
crewmembers, Furthermore, In the absence of an implied consent regulation, there i8 no
means by which a suspected violation of the B-hour rule or the "under the influence" rule
can be objectively verified by a test for the presence of aleohol in a living pilot cr other
crewmember~-particularly if ti.e behavior occurs before the person actually takas off (the
point at which intervention would be most beneficial). The "under the infiuence" rule, of
course, i8 undermined further by the lack of a specified level of alechol concentration at
which a person conclusively is legally considered to have viclated the rule,

Beyond this, the advantage of the 8-hour rule in providing specific guidance to pilots
as to the minimum period of abstinence they should observe before flight is somewhat
offset by its impliait suggestion that 8 hours Is aufficlent time to recover fully from the
effects of aleohol in all cases, In fact, it is now well documented that this is not the cases,
It can take longer than 8 hours to fully metabolize alcohol (depending on such factors as
the amount of alcohel consumed, the metabolic rate of the drinker, the drinker's size, the
amount of food consumed during the period, ete.). Moraover, performance decrements
have been shown to persist for several hours even after all alcohol is fully metabolized

7/ "The Current Role of Aleohol as a Factor in Aircraft Accidents,” Office of Aviation
Medicine, Federal Aviation Administration, Washington, D.C., May 1980, FAA-AM-80-4.
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(sometimus called the "hangover effect”). Studies of postmetabolism performance effects
have shown that even after the blood alcohol level returns to zero, performance of mental
end physical tasks may rcmain deteriorated for as much as several hours. A 1982
study 8/ conducted in Sweden was designed apecifically to test for hangover effects. This
study utilized automobile driving tasks as a measure of performance and reported fcur
very important resuitss

1. Impeirment of parfcrmance was evident after all aleohol was metabolized,

2. Impairment persisted for at least 3 hours after all aleohol was metabelized.

3. Impairment of perl’ormance' had little correlation with subjective reports of
hangover symptoms,

4. Subjects could not generally estimate their own blood alcohol levels or
calculate the time needed to become completely sober.

Performance impairment resulting from hangover has also bean demonstrated with
aviation tasks, in a 187% article, 9/ Wise reported oi a study in which common but serious
procedural errors were presat into a flight simulator. Pilots were then asked to perform
standard checklists, an instrument takeoff, enroute flight, and approach and landing.
Each pilot conducted three such flights: the first before any aleohol ingestion, the second
after reaching a BAC of 0.10, and the third 14 hours later. The study found that 10
percent of the pilots failed to detect and correct at least one of the errors during the first
flight. At BAC levels of 0.10, 89 percent of the pilots were unable t¢ detect and correct
all of the errors. In tho "hangover" condition, 88 parcent of the pilots failed to make the

ropriate corrections. This study concluded that, even in ground-based simulators, the
effoets of hangover produced significant performance deterioration.

Even small amounts of alconol have been shown to affect judgment, performance,
and reaction time. 10/ As a point ol reference, & 15)-pound person can reach a 0.035
percent BAC level by drinking as littie as 1-1/2 ounces of 88-proof whiskey or 1-1/2 12~
ounce cans of beer in a 1-hour perfod. Levels below 0.04 percent BAC were found to be
detrimental to maneuvering skills in drivers and to response times requirec to react to
surprise situations,

A 1972 study by the FAA 11/ examined pilct performance during actual instrument
flight conditions. This study reported that as levels of aicohol were increased, the
seriousness of procedursl errors also increased. [n fact, the study found that 0.04 percent
BAC was ancugh to degrade pilot performance to an extent that did not permit safe

flying.

Other studies confirm these findings. Research conducted as early as 1950
documented that the threshold of impairment in driving aebility In expert drivers was at

8/ "Hang-Over Effects of Aleohol and Driver Performance,” National Roed and Traffie
Research Institute, Sweden, Report 2224, 1982,

9/ "Flying the Morning After the Night Before,” l.. Wise, Approach, Vol. 28, No. 4.
October 1979,

10/ "Effects of Small Doses of Aleohol on Driver Performance in Emergency Traffic

Bltuations,” Hans Laure)l, Accident A%ms and Pre\rin‘t_ggn_, Vol 9, 1977,
11/ "The Effects of Alet on Pilot Performance During Instrument wlight,” Billings,
C.E., Civil Aeromedical Institute, Federsl Aviation Administration, 1972, FAA-AM-72--4.

Y I . pragterd T o G 7
 ET T A T N
Py (AR SRR

.
i
w




«15~

BAC's of 0.035 to 9.04 percent. 12/ In a study conducted for thz: Coast Guard in 1875, it
was concluded that ".,. by the time a boat operator's blood aleohol concentration
rerched 0.035 percent, the impairments In relatively nozmal boating operations were
significant,” 13/ Concerning moving objucets, H. Honnegar stated that ". . the ability to
distinguish close, but separated raoving ot Jects seems ‘o be consistently impaired at much
lcwer BACs, somnetimes as low as 0.03 percent.” 14/ These studies examined tasks used in
surface transportation; the aviation environmant tasks are of at least equal complexity,
and the aviation environment produces spectal difficulties for the pilots. A 1982 study by
the PAA's Civil Aeromedical Institute 15/ demonstrated significantly lowered task
performance at simulated altitude as a resait of aleohol ingestion, The study also showed
that performance degradation of fligh'-related tasks was greater for any given aleohol
ievel when the alechol level was rising than when it was falling,

Alcoh! impairment associated with avietion affects several skills, Information
rocessing may be slowad, peripnerat vision may be reduced, and the ability to exercise
ne muscle control may be reduced s & result of degraded signals from the brain as well

as inappropriate feedback. Furthermore, research demonstrates that these effects are
magnified at higher altitudes becauie of lower partial pressures of oxygen. Even without
the presence of aleohol, the reduction of partial pressures of cxygen reduces pllot
performance. The effc¢ts of oxypen deprivation, known as hypoxis, aie subtle and may
manifest themselves as fatigue, :eadache, the making of small procedural errors, or a
feeling of euphoria. As hypoxia hecomes more pronounced, the symptoms become more
pronounced, and (he sericusness of ercors increases. . The insidiousness of hypoxia is &
problem: in itself, beesuse a pilot may well not recognize that he or she hes been affected,
Even et fairly low, and commerly flown, altitudes, miid forms of hypoxia can oseur, with
the chief effect being reduced vision, particularly at night. The effects of altitudes and
hypoxifa arz exacerbated by alrohol, bacause alechol inhibits oxyigen transfer between the
hemoglobin molecule and the lxody cells. The net effect on petlormance is greater than
the effect of either the aled:ol or the hypoxia alone. A further danger is thet alcohol
inhibits the pilot's abllity to detect performance degradations and thus prevenis him or
her from taking sppropriate remedial measures, ‘

There are a number o/ factors that affect pllot performancat the skill required to
operate en aircraft, the increased stresses induced by noise and vibration, and the effects
of reduced oxygen at altitude, including reduced night vision. Accordingly, pilots whose
aleohol levels may not have been debilitating on the ground may elimb to cruise altitudes
and be unable to perform physical or mental tasks adequately, Even iff & pilol recognizes
these performance decremants, a descent to a lower altitude is not likely to produce
immediate improvement because of the time needed lor reoxygenization of body tissues.
The cumulative message from these studies i3 that the presence of any alcohol in a pilot is
inconsistent with safe operating practices,

12/ "Results of Practical Roed Tests and Laboratory Experiments,"” X, Bferver and L.
Coldbery, Quarterly Journul of Studies on Alcoholism, Vol. 11, 1950, |
13/ Wyle Labonratories, “Alcohol and Pleasure Boat Operators,” Coast Guard Report
Mumber CG-D-134-75, |
14/ "Aleohol Disturbence ol Visual Acuity for Moving Objects," H. Honnegar st al,
Blutalkohol, Vol. 7, 1970,
>/ "Aleohol-induced physiologicel displacements and their effects on flight-related
unctions,” Michael Lategola et al., Civil Aeromedical Institute, Federal Aviation
Administration, 1982, FAA-AM-82- 3.
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In May 1977, as a result of itz investigation of the Piper Cherokee aceident at the
Baltimore Mamorial Stadiuin in Balt!inore, Maryland, the Safety Board recomm:ndsd that
the AA (A-77-24 and ~25)

Amend 14 CPR 81.) to include an implied consent clause which would be
& condition for the fssuance of a pilot certiticate.

Amend 14 CFR 981.11 to specify aleohal levels at or above which a pilot would
be contidered to be under the influencs of aleohol.

In June 1877, the FAA agreed that the recommendations had merll. snd begin
drafting regulations for publis comment, |

In July 1979, before the FAA had published draft regulations for corament and
following several acoldents n which investigations were hampered by inability to obtaln
;nediml information from surviving pilots, the Sufety Foard recommended that the FAL
A-79-681):

Amend 14 CFR §1.3 o includ an implied consent clause which would be
& condition of issusnce of Class | and Class O airman mecical
cortiticates, The implied consent eluuse should require the holder to
submit to any nonpsychistric medical evaluation included in 14 CI'R 67 1
deamed necerssry by the National Transportation Safety Board following
ary acclident/ineident and to such blochemlcal testing essentiel to
establich the ahsence of alechol, drugs, or suspected metabolic disorders,
The medical examinstion should be performed by a Regionsl Flight
~Sungeon cr by an Avistion Madical Exumirer designated by a Regionsl

Plight Surgeon,

(Class 1 and U medieal certificates apply to alrline Transport and Clommnercial pliots,
respectively.) When the FAA responded that it lacked legisintive authority to require
such sweepir); examinations, tho Safety Board closod the recommendation as
"reconsidered’ in late 1870, The two 1977 Safety Recommendations were left in an
"open” lollowup status because they were sulil appropriate and becauae the Board assumed
that satisfactory draft regulstions would be issued. n July 1961, nearly four yeare ufter
the card's rocommerdations were made, the FAA published a Notice of Proposed
Rulemaking (NPRM) which included a provision for impled cunsent to test for the
purpose of detormining blood alcohol levels and proposed to establish 0.04 percent as the
threshold at which & pilot would be considerud to be "under the influence.” No final pule
has yot baen Isitied.

Because of the 1ecommendations inade in taht study, Sufety Recommendations
A-17-24 and -2§ are no ionger ncedod end havs been 2lsseified as "Closed—Superseded,”

The proportion of fatal accidents which ere alechol-involved seems to Nave
stubilized st sbout 10 porcent--lower than it was 30 years ago, but still unacceptibly
high. We aanmmot know the axtent te which aleohol use may contribute to nonfatal
acoldents, because current Federal regulations do not include implied consent to testing.
Surviving pilots are not required to undergo sereening. v

Thirty-eight States have laws pertaining to slooho! use with mpecific reference to
aviation, Most of theae Htate laws are writtan in the context of either the Federal §-houe
eule, or the Feceral undar-the-influence ruly, o both. Only § Stutes, Minnesota and
Nebraska, currently incorporate implied consent to testing as part of their aviation law.

+




By defining a spacific minimum detectable BAC at constituting operation under *he
influence, the FAA would be better able to enforce the existing regulation against such
operation, The sdopticn by the PAA of an impled consent regulation permitting testing
of living pilots would make possible collection of more duta on the extent of aleohol use in
eviation and imight sld In the enforcement of the 8-hour rule. Implied consent to testing
foi alcohol in aviation would serve two purposes: to enhance accident prevention by
making availsble more inforination about the extent and rature of aleohe¢l involvement in
aviation aceidents anxi to provide the FAA with an additionsl enforesment tool. Ideally,
to Gevelop better knowledge on the extent of slcohol involvernent in aviation accidents,
all pilots surviving accidents should be tested, This may not always be feasible, but
whenever it is pcssible and practical to do 80, all surviving pilots should be tested for
gleokiol. There may aiso be instances in which persons suspected of having violated the 8-
hour rule oe the under-the-influence rule should be asked to submit to alcohol testirg
before actually opersting an alreraft, just s the FAA has, in the past, intervened before
flight In cases of evideat intoxicstion snd subsequently taken enforcement actlon,
Implied congent could also act as a general deterr.at, since pilots would know that they
could be requested to submit to an aleohol test, —

In order to reduce the use of alechol by pilots it will be necassary to approach the
problem {rom more than one standpoint, A greater awareness by pliots «f the dangers
concomitant to the use of alechol may increese celf-enfornsment of the sleohol rules.
The Accident Pravention Program and other aviation community groups can be enlisted in
support of efforts in this regard. Inereased umphasis cen also be placed In this ares by
flight instruators during initial and rocurrent training.

Another arce that should be addressed is the problem drinker who is nlso & pilot,
From the accident data available, it is not postible to determine the percentsge of pilots
in alcohol-involved wenidents who are problem drinkers, However, experts in the field of
alcohol athuse bolieve that BAC levels of 0,15 percent and greater are one of the major
signs that a person it & problem drinkar. 18/ For example, the National Couneil on
Aleoholiem's (NCA) mejor criterion for the diagnosis of alcoholism defines ak:oholics as
individuals with "more than 0,15 percent BAC without gross evidence of intoxication.®
The accident Jdata showed that about 20 percent of the pilots in the randomly selected
sample of 112 aleohol-involved accidents had a BAC level of more than 0.20 percent, and
more than 45 percent of the pilots had & BAC level of more than 0.15 percent. Based on
these dats, the NCA's criterion, and the fact tha: 10 percent of the general United States
adult pcpulstion has drinking problems, 17/ it is not unreasonable to assume that some
pllots acs aleoholes.

Since persons documented to be alcoholies 18/ cannot ba isvued a nedical
certificate and because some aceidents involving sleohol mes; ba attributed to ajcoholies,
additicnal stops eppear warranted to identify and dh'qmufir these persons froin flying.
Since these perscns generally do not change their behavior hased on awareness of the
effocts of slcohol, remidial measures other than education need to be considered,

18/ Natlonal Caiinell on Aleoholism Criteria Committas, "Criterla for Diagnosis of

“Aleoholism" Ameriean Journal of Psychiatry, Volume 129, 1073,
1%/ Alachol and Hogllly, Secretary o tment o} Health, Sducation and Welfare,
1978.

11;% Under 14 CFR Purt 67, a porson {s not entitled to a medical cortificate if 1o or the
an established medieal history or clinicel diagnosis of alcoholiam, whiok I8 not in
remission; aleoholism s defined as a condition in which a person's intake of ujsohol is
great enough to Jamage his physioal health or personsl or soolal functioning, or when
aloohol has become & prorequisite to normal functicning. |
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Some approaches which can be considared by the FAA in addition to its current
medical examination program are set out below. It should be noted that none of these
approaches alone would necessarily disquelify a cenuidate for a medical certificate, but
rather would constitute additionsl elements in the total analysis. These methods, and
possibly others, can be used to alert the AME that additional medical testing for detection
or confirmation of alcoholism is advisable,

1.

License record checks. Studies of the driving records of alcoholies and
problem drirkers nave ropeatedly shown that they are more likely to be in
motor vehicle collisions and other traffic offenses involving aleohol than are
other drivers, A 1838 study of alcoholics found that 60 percent had had at
least onie drinking-rolated motor vehicle collision in the previous
10 years. 18/ Overall, ‘he study found, aleohulics were aboul twice as tikel
as the average driver to have a drinking 'driving offense or an aceiden
involving alcohol on thelr driving record. State motor vehicle department
records of individuals who have aviation acclidents could be checked to identify
those w'th an alcohol-related motor vehicle conviction or accident; further
investigution could cetermine whether there is any evidence of a drinking
problem, Another joteatial source of information for detecting problem
drinkers 13 the Naticnal Driver Register (NDR). 20/ Under current legislation,
the FAA is not authorized to use the NDR to check for potential problem
drinkers. However, 1882 amendments to the NDR legislation 21/ permit
employers or potential employers of commercial motor vehicle drivers to gain
access to the NDR, but this NDR check may not be done without the consent
of the dviver or driver-applicant,

In a 1980 report to Congress or the NDR, 22/ the Department of
Transportesion reported that the Qeneral Accounting Office checked two
siatistical samples of civil airmen against the NDR, and subsequently reported
that the FAA could expacet a 2.5 percent match with inftisl aleman medieal
certificate applications; the GAO recommended that the FAA consider such an
effort. An part of this study, the Safety Board checked all of the piluts in
1981 alcohol-involved general aviation accidents sgainst the NDR. Of 62
nanies and birthdates submitted, 3 probable matches were found, indicating
that those 8 persons had had their criving permits suspended or revoked at
least once in the past 7 years. In this case, 4 had had their permits suspended
or revoked for aleohol-related reasons, he FAA could seek author’y to use
the NDR in a similar way to check the driving records of pilots or pilot-
applicants,

19/ 19€8 Alechol and Righway Safety Report, U.S. Department of Transportation.
30/ An explanation of the NDR is contalned ia Appendix C.
/ ublic Law 97-364, 4
/ U.8. Departmont of Transporiaticn, "The National Driver Registers A Report to the
us," June 1980. .




The NDR could be used to screen candidates for student pilot licenses and to
screen certificated airinen when thelr medical certificates are renswed. One
way to do thls would be to have AME'S issue temporary medicai certificates
and ntudent pilot licenses which would be valid for only 30 doys. The AME
would send the results of the medicrl examination to the Airman Certitication
Brench of the PAA, This Branch would then access the NDR and escertaln
whether there were probable matches. The AME would be Informed of thess
matehes and the pilot would be requested to return to the AME for further
olarification or examination, This would permit the AME to secure additional
medicel tests or establish the pilot's fitness through interviews or other means,
If the AME did not recelve any adverse information about the pilot, the final
madieal certificate would be issued to the airman,

-,
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Self reports, questionnafres, and interviews. As part of a program to deal with
Wﬁﬂ% who may have a drinking problem, & number of screening devices
and standardized interviews have been used over the past 10 years, Among
these are the Mortimer-Fikins Inventory (MFI), the Michigen ~Aleohol
Sercening Test (MAST), the MacAndrew Aleoholism Scale (ALC), and various
other specialized In-rentories which can detect problem drinking. These tes's
can be administered either in questionnaire form to be filled out by the
individual, as part of a structured interview, or as & combination of the two,
Those tests are construated to account for pcssible misstatements supplied by
the subject about his or her drinking. They are considered uzaful and
significant in identifyirg those convieted deivers who csn benefit from
traatment for drinking problems as compared to those individuals who may
benefit most from a simple alecohol education course. Such measures can be
added to the pilot medical examination at a minimum cost and can be used by
the AME as another initial indicator of a potential problem drinker, which can
then lead to a more detailed examination by the AME. The existing questions
on the pllot medical form can be revised to probe for the extent of aleohol use
as well as the occurrence of other vircumstances that indicate the applicant is
a problein drinker.

as ot E
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Extonsion of the current avistion physical examination. Recent progress in
the study of the etlects of alcohol on liver function has yielded some lver
enzyme tests, such as the gamma globulin test, that appear to be useful in
Alagnosing the smount of drinking and the extent to which slecohol may be
producing significant phvsiological changes in the body. The extent to which
extended blood analyses and oxtended physical cxamination can detect
problem drinking and aleoholisra in applicants for licenses should be
determined; and additional testing, where appropriate, should be specified for
fligh! medicol examinations. The AME's already have authiority to require the
necesary medical tests, examinatlons, and evaluations to determine that a
candidete meets the medical conditions provided in 14 CFR 67, Meadical
8tandards and Certification. The Federal Air Surgeon may reguest any
certificate holder to submit additional medical information and require
additional testing to the extent necessary to determine an airman's
qualificution to continue to hold a medical certificate.

If enforcement of the requirement for possossion of a valid medical certifioste is to
be more certain, and if aviation is to be purged of the influences of aleohol, the
participation of the aviation {ndustry itself is required, Fixed base operations and flying
clubs are in a uniquely vulnereble position with respeat to potential losses resulting




frem on accident Ivolving a pilot who Incks a valid medical certificate by reuason of
invalidation of their ineurance, At the same time, fixed base operators and flying clubs
have a great dea) of control over t of operation and should vigorously pursua g
policy of cheek ‘ery ' Moreover, fix
operators andl fly ng clubs f who provide a continuing
presence on the airport, can be sons from flying who are
believed to be impaired,

CONCLUSIONS
Find'ngs

. Any degree of aleohol involvement in aviation is unaacceptable,
However, a minimum definable level as constituting operation under the
influence consistent with the abiljty Mmeasure very low levels of aleohol,
needs to be established, A f

No fatally injured piloy * CPR 121 air
carrier in scheduled serv) aleohol test since at least

through 1981, ¢

Lly injured pilots
were positive, During this
tests made on fatally injured
ficeidents wepe positive, B
grolp was sufficiently large, the Board P 7.4 percent to be
representative of aleohol involvement in nenischeduled Part 135 {atal
aceidents,

During 1975 through 1981, 10.5 percent of the conclusive toxicological
tests of fatally injured general aviation pilots wer2 aleohol-positive,
The Safety Board vonsiders this a reasonable indication of the extent of
alcohol involvement in fata) general aviation accidents,

is unknown

A

ing would provide

ent of aleohol

A gererai deterrent to

Four percent of the pilots i aceidents dig not haye a
valid medica) 1 in
aleohol-involyad

Some pllots do not take seriously the prohibitions egainat mixing alcohol
and flying snd they may not understand the consequences of ignoring
Additional and ~ontinuing educationa] efforts by the

parts of the aviation community might conyinae pllots of
s,
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Lack c¢f a specific alcoho! level to define "under the influence" makes
prevention and enforcement efforts more difficult.

Forty-five percent of a randomiy selencted sample of 119 pilots in alcohol-
involved accidents had & BAC level of more than 0.15 percent, & levei that
experts consider to be an indication of alcoholism., This may indicate that a
significant percentage of pilots in aleohol-involved accidents were problem
drinkers,

The AME's, through the Reglonal Flight Surgeons, do not use the full testing
latitude provided in the regulations in order to improve the process or
ider:tifying alrmen who should be denied a medical certificate.

The aviation community, acting through pilot assoclations, fixed base
operators, flying clubs, and flight instructors should cooperate in self-
enforcement of the requirement for poesession of a valid medical certificste
and In asvuring that pilots who are impeired by aleohol do not fly,

Even very low BAC levels can degrada pllot performance and may be
considerec! by the Safety Board as a cause or a contributing factor to an
accident, depending on the specific circumstences of the accident and other
information, such as pilot history, that is developed in the accidant
investigation,

RECOMMENDATIONS

Based on the findings of this sefety study, the National Transportation Safety Board
recommends that the Federal Aviailon Administration:

Issue a rule defining the blood alecohol coneentration level that
constitutes "under the influence” st the lowest possible lcvel consistent
with the capabllity of testing equipment to measure any ingested
aleohol. (Cless I, Priority Action) (A--84-45)

Issue a rule which establishes implied consent to toxieological testing as
a condition of issuance of an airman certificate. (Class II, Priority
Action) (A-84-486) |

Develop comprehensive educsational and classroom materfals on the

effects of alcohol on sirman performance and distribute them to

appropriate FAA personnel and to individual pilots through the Accident

Prevention Program and through fixed base operators, flying clubs, flight

:ihools, ,and individusl flight instructors. (Class U, Priority Action)
~B4-47 ‘

Provide to aspproprinte FAA personnel, particularly Aviation Medical
Examiners and Flight Surgeons, and to others within the aviation
community, materials to improve their abliity to deteet airmen with
alcohol problems for use in determining fitness for medickl certification
and in making referrals for counseling, (Class I, Priority Action)
(A--84-48)
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Seek legislative authority to use the NDR to identify airmen whose
driving licenses have been suspended or revoked ior alecohol-related
offenses. (Class I, Priority Action) (A-84-49)

Develop and implement a plan for Improved sirveillance and
enforcement of the reqguirement for possession of a valid medical
s certificate for the exercise of alrman privileges. {Clays I, Priority
- ; Action) (A-84~50)

Also based on the findings of this study, the Safety Board recommends that the
Aircraft Owners and Pilots Association, the National Assceiation of Flight Instruetors,
aid tho National Agricultural Aviation Association:

; Disseininete to your members through articles in pericdicals, seminars,
| workshops, and other avenues, {nformation on the dangers of aleohol use
in connection with flying. (Cluss II, Priority Action) (A-84-51)

3Y THE NATIONAL TRANSPORTATIOR SAPETY BOARD

/s/ JIM BURNETT
Acting Chairman

/s/ PATRICIA A. GOLDMAN
Member

/s/ G. H. PATRICK BURSLEY
. Member

/s!/ YERNOCN L. GROSE
Member

S

May 1, 1984
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APPENDIX¥S
APPENDIX A
14 CFR PART 91-GENERAL OPERATING AND FLIGHT RULES

§91.11 Liquor and drugs.

(a) No person may act as & crewmember of a elvil aireraft--

{1) Within 8 hours after the ecnsumptiun of any aleoholie beverage;

(2) While ur.er the influence of alconol; or

(3) While using any drug that affects s faeilities in any way contrary to safty.
(b) Except in an emergency, o pilot of a eivil aireraft may allow a person who
is obviously under the influence of intoxiceting liquors or drugs (except &
medic~] patient under proper care) to be carried in that ajrcraft.




APPENDIX B
USE OF CHI SQUARR TO DETERMINR SiGNIFICANCE

The comparison of the distributions of a variable in two populations or in a
population and a sample is not as obvious as it may seem, since all obserwﬁations involve
some degree of uncertainty. The use of a procedura called ohi square (X°) permits the
comparison of two distributions by making it possible to determine, whether, at a
particular probability level, the distributions are or are not the same, X< is particularly
suited to situations where cbserved frequencies of a variabis are to bf compared to
theozetical frequencies. It has extensive application in statistical work. X {s defined by

where an observed frequency
&n expected frequency

If the discrepancy between the obse*ved frequency and the expected frequeney is arge,
X" will be large. As the number of observations Increases, the critical value of X* (the
point at which the differences between the two distributions is sa{d to be significant)
increase, A generally accepted level of confidence is ckosen, and then the calculated
values of X* are compared against those required to achieve the chosen level. In this
reﬁ;)rt, a level of 0.05 was chosen as the ] which the differences would be
sa

to be signlicant. This means that e 5 in 100 (or less) that the
differences {n the distributions would oceur randomly, even with no actual differences
between the axpected (fatal accident or all general aviation accident) distribution and the
observed (aleohoi-involved) distribution, Standard tables of the required values, as well as

8 more detailed explanation of this procedure, can be found in most introductory statisties
texts,
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APPENDIX C
NATIONAY. DRIVER REGISTER

The National Driver Register (NDR) is a computerized file of persons whose driver
permits have beesn suspended or revcked. The NDP is maintained by the National
Highway Traffic Safety Administration of the U.8. Department of Transportation. While
participation of permit-issuing furisdictions is voluntary, it is ¢ central contact point for
Federal and State authorities in their efforts to ascertain possible problem drivers
epplying for original and renewal licenses.

The NDR is not a file on all licensed drivers in the U.S. but an index of adverse
driver record files maintained by the States. It contains only data appropriate to its
service as u clearinghouse for information pertaining to license actions. The National
Driver Reglister containg information regarding any individual:

1. who Is denied a motor vehicle operator's license for cause;
2.  whose ogerator's license is cancelled, revoked, or suspend=d for cause;
3.  who is convicted of:
a, operation while under the influence of alechol or a controlled substunce;

b. a traffic violation in connection with a fatal accident, or reckless
driving;

failure to render ald or provide Identification when involved in an
accident;

d. perjury or false affidavits relating to motor vehicle operation.

The Chairman ¢f the Safety Board may request information in the NDR concerning a
person who Is the subject of an accident investigation. Likewise, the Administrator of the
Federal Highway Administration inay request information about persons who are ths
subjents of aceident investigations conducted by the Bureau of Motor Carrier Safety.
Individuvals may request information concerning themselves or they may request that their
own informaticn be sent to employers in specific circumstances. Appropriate measures
exist to correct ervaeous information,

At the present time, matches are made with first and last names and birthdates,
Driver permit number, if known, may be used as a tie-bresker. Because there can be
inauthentie matehes resulting from incorrect names or very common names, matches
returned are considered as only "probable" matches and further verification is scught,

Questionsg regarding the NDR should be directed to:

Natlonal Highway Traffic Safety Administration
U.S. Departnent of Transportation
Washington, D.C. 20590
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