AD=AL15 743

UNCLASSIFIED

FLIGHT SAFETY FOUNDATION INC ARLINGTON VA

A SAFETY APPRAISAL OF THE AIR TRAFFIC CONTROL SYSTEM.({l) R
JAN 82 DTFA01=81-C-10109

FSF=ATC-1142-1-82U

F/e 1177




™
<
A
o]
P
|
=
Q
<C
>
Q_
-
QO
Ly
s
—
(S~

- — e - -

A SAFETY APPRAISAL
OF THE
AIR TRAFFIC CONTROL SYSTEM
REPORT NO. FSF-ATC 1142-1-82U

Contract No.: DTFAO1-81-C-10109

Contracting Officer's Technical Representative:

J. Lynn Helms, Administrator
FAA Headquarters

FLIGHT SAFETY FOUNDATION, INC.
5510 Columbia Pike
Arlington, Virginia 22204

29 January 1982

DISTRIBUTION STA "
Approved for public release;
Distribution Unlimited

82 06 14 298




R .

-~

Technical Report Documentation Pag

i
i
)
i
i

1. Reperr No 2.

Governmens Access on No

FSF-ATC 1142-1-82U ‘ ﬂD’ﬂ”é 74/3) |

{Y 2. Reciprent's Carg.og No

4. Titie end Subtitie

;5. Report Uare

A safety appraisal of the air traffic control system. | January 1982
‘report :

i 8. Performing Jrgen zgron Coce
i
[

8. p.v‘orrmﬂg ‘:';omxanau Reocr+ Ne

7. Author's.

John H. Enders, et al.

}
; FSF-ATC 1142-1-82U

© 9. Perrorming Crgonizctior Nome arns Asaress

'Flight Safety Foundation, Inc.

5510 Columbia Pike
Arlington, Virginia 22204

18, worx Ut v TRALS

11, Centrect ar Gran® No.
DTFA01-81-C-10109

13. Type of Report ang Perics Ceverec

| 12, Sponsering Agency Neme ana Aderess

U. S. Department of Transportation
Federal Aviation Administration
800 Independence Avenue, S, W.

' Nashington, D. C. 20591

14, Sponsoring Agency Loce

EAA

15. Suppiementary Nores

6. Abdsrroct

1 17, Key Words

| 18. Cistribunon Stotement

Document is available to the public through
the National Technical Information Service,
Springfield, Virginia 22151

;L 16 Securty Zlass.f. ‘of t~is repeet . Security Clas; slet et s poger TN- No. et Hmses 10T
UNCLASSIFIED UNCLASSIFIED ‘ 76
Form DOT F 1700.7 273 Reproduction of comnieted a3e outhorized

)
. -~
Y s e . ety wanim + |
. Nt T . e Lo -
- —— T T e e s
e siitn, M 3 - e e dtn .




The Flight Safety Foundation Is an [nternational membership
organization established In 1945 dedicated solely to the Improvement of
flight safety. As a non-profit and independent foundation, I+ serves
the Interests of the public and the aviation community by actively
supporting and particlipating In the development and [mplementation of
programs, policles and procedures affecting aviation safety. It
stimylates research Into the ways and means of el iminating
accldent-Inducing practices and factors through in~depth appraisals of
ectual and potential problem areas In f|ight and ground safety and by
developing possible solutions to these problems. As a vehiclie of
Information Interchange, It cooperates with other national and
International organlzations and Individuals working In the aviation
safety fleld In keeping all segments of the aviation community aware of
the principles of accident prevention and abreast of the technological
and practical advances being made to attain them.
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In August 1981, the FAA Administrator, Lynn Helms, requested the F)ight
Safety Foundation to evaluate the safety of the U.S. Air Traffic

Control system during the period following the August 3 strike of air
traffic controllers. The evaluation was to provide the Administrator
with an [ndependent and objective appraisal of the strengths and
weaknesses of the existing air traffic control system during the period
of approximately |ate-August to mid December 1981, and to Inform the
Administrator of ine findings of this appraisal as they developed.

Presented in the following pages are the results of this 120-day
appraisal conducted by the Fillight Satety Foundation., An appraisal of
safety of any technology Is a demanding task, for there are no absclute
measures that one can use to describe the safety of a system. Safety
has been defined as sbsence of risk; however, any human endeavor
entalls some measure of risk, so an appralsal of safety becomes a
matter of Judgment, requiring careful balancing of a multitude of
factors by experlenced pecple from a variety of backgrounds within the
asrena of Interest. The collective safety orlented experience among the
task force was comprised of practical controlier experience in enroute
and terminal area s/tuations; user experience, including prlvate,
corporate, alr transport and mllitary plliots; management experience;
human factors research experience; and weather Information management
exper |ence,

With this collective background and experience, the foundation's
appraisal considered matters that history has shown lead to accldents
or unacceptabie risks to human ||fe and property. Management's actions
and attitudes about safety, quality and serviceablllity of equipment and
the ski!l, knowledge and attitudes of operating personnel were
addressed. Our report speclfically addresses these matters in the
post-August 3rd time frame.

A comment must be made concerning FAA's attitudes concerning this
effort. The study was done dlirectiy for the FAA Administrator. There
was no question but that he belleved the reconstructed ATC system was
safe. But he wanted en Independent view == a view completely free of
any tles or obligations to FAA and Its responsibillities., From the
outset of this effort, FAA maintained a “hands-off" policy, while at
the same time cooperating fully In ailowing the foundation complete
freedom In selecting task force members, In determining site visits,

s

. ' b
y 2R I A

I/ )
}4//;;(, a
(O /

A T,
. .
(

[




conducting Interviews with operating control lers and management
personnel, as well as furnishing data and ovner Informstion as
requested. At no time was there any effort on the part of FAA to
Influence our contacts with the working ATC system. The openness and
cooperation recelved at every level In FAA facl|ltated the work of the
task force.

Acknow ledgment must be made of the support of the user community In
providing us with Its views of the ATC system operation, as well as the
opportunity for staff and task force members to cbserve the system from
the cockpit. In particular, the foundation acknowledges the vaiued
observations of several non=U.S. alr carrlers that operate regularly
Into U.S. airspace.

The findings, concliusions and recommendations presented In the
following pages are those of the Fiight Safety Foundation, based upon
Information gathered during this partlcular pericd of time. This
report Is presented without any prior comment or critique by FAA,

John H, Enders
Pres!dent, FSF
January 31, 1982
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SUMMARY AND OVERV IEW

At the request of the Federal Aviation Administration (FAA), the Flight
Safety Foundation (FSF) conducted a safety appraisal of the United
States alr traffic control system. The study was performed because of
concerns that the Administration's termination of over 11,000 striking
alr traffic controllers' empioyment may have derogated aviation safety.
The task before the FSF was to appralise the strength and weaknesses of
FAA's subsequent actions on safety and to provide this Information to

+he FAA Administrator In a timely manner,

The premise guiding FSF's study was that, prior to August 1981, the ATC
system was Intrinsically safe. Changes potentially affecting safety
and calling for assessment Included controller quallfications,

control ler workioad and fatigue, and user patience and cooperation in

the face of FAA constraints |Imiting traffic activity.

To assess these changes, the FSF formed a Task Force of 16 aviation
safety and ATC operational experts drawn from the USAF, NASA and

private Industry. The Task Force members collectively visited over 70

supervisors. The Task Force members spent more than 500 hours

ATC facllities and Interviewed approximately 500 controillers and ’




observing controllers on duty. The Task Foice also assessed ATC
operations from a user's perspective by riding air carrier and some
corporate aircraft Jumpseats, by Interviewing p!liots and other

operators, by flying In the system and by soliciting perceptions of

non=U.S. airlines operating Into U.S. alrspace,

The Task Force fleld visit activities proceeded In two phases. A
detalled Inspection was performed over the perlod September 14 through
October 9, 1981, During the period November 16§ through December 11,

1981, about fifty percent of the facliities were revisited.

To supplement the Task Force activity, the FSF reviewed other
Information bearing on ATC operations, Included were operational error
records and statistics, traffic activity statistics, NASA Aviation
Safety Reporting System (ASRS) reports, near mlid-alr colllsion (NMAC)

and mid-alr coliision statistics.

From these efforts, a number of findings emerged bearing directly on

ATC system safety. These are presented In this sectlion.

Geparal,

We found a positive spirit of cooperation existing between piiots and
controllers. An overwheiming majority of pliots Interviewed reported
that the ATC system Is "better than before” and "it's & p!easufi to

fly.® To pllots using the ATC system, the most noticeable effect of
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the reduced controiler workforcg Is the occasional need to delay
departures. They stated that ATC services are beling provided

professionaliy and courteously.

From our Interviews with working controllers and supervisors, reports
were recelved that for some period prior tc August 3, 1981,
unprofessional and unsafe practices were taking place. For example,
control iers who had no Intent to strike were allegedly "set up."
Alrcraft were manuevered so that they would be In potential confllct
when they entered the "uncooperative" controller's alrspace. We also
received reports that the work environment was one of bickering,

sbusiveness and continual harassment of controllers and supervisors.

In contrast, we found the current work environment to be one of
cooperation and camarader!e. Most controllers and supervisors
Indicated that It was now a pleasure to come to work. Some who are
nearing retirement eligibility, and had planned to retire, Indicated
they are now planning to stay on. We found during the first phase of
our fleld visits a nearly unanimous feeling that, If the striking
controllers returned, those who had remained would leave. During the
revisits, some control lers expressed sentiments about bringing the

"good" controllers back but acknow!edged the lack of any viable

selective process under which this could be sccomp!lished,

FVT D RN




Controller Qualifications,

From our observations and interviews and from our review of objective
Information about ATC operations, we find that ATC services are being
provided In a professional and correct manner for the levels of trafflc

hand! ed.

1f controller qualifications or proficlency were [nadequate, one
Indicator of thls condition would be an Increased frequency of
Instances of loss of safe separation between controlled alrcraft.
Analysls of operational error data reveals a decrease in potential and
actual confllcts when compared to pre-strike data, The decrease In

near mid-alr colllslon reports reveals a similar frend,

Assoclated with controller qualifications Is the training of new
controllers. We observed extensive on-the=job training of the assigned
military controllers, particularly at major terminals. The capabllity
and wiilingness of the military controllers were lauded by those at the
faci|lties to which they had been assigned. ODuring our first phase of
visits, some had been checked out on data and clesrance dellvery
positions., Ouring the second phase, some had been checked out on
radar, ground and local control positions., When on-position training

was observed, It was being provided under proper supervision,
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Controller Workload and Fatigue.

The assessment of controller workioad and featigue has been a compiex
task for the FSF and Its Task Force, Confounding such an assessment [s
the fact that both workload and fatigue are subjective. With today's
technical state of the art, a given controller's perceptions are the
simplest measure of whether or not either workload or fatigue Is
critical, Our approach was both direct and indirect. We asked
controljers If they were overworked, tired or fatigued, and we |ooked
at systemwide phenomena that could influence perceptions of, or

Indlcate, overwork and fatigue.

The FAA's actlons to regulate traffic volume were found to be {argely
effective In smoothing traffic flow and |imiting excessive traffic
management worklocad. The efforts to reduce traffic peaks and the
establ Ishment of hourly quotas helped to alleviate the conditions
preval|ing pre-August 3rd. We found, however, that these procedures do
not always work efficlently or effectively. Some additional workload
Is Introduced to provide required release times or In=trail spacing.
We dld not find that such worklioad was excessive. Controllers

frequently expressed the opinion that more traffic could be handled.

We observed periods of heavy traffic. Even with the reduced work

force, these surges of traffic were handled effectively because of the

willIngness of controllers to help one another. Controllers reported




they now had substantial latitude in Imposing local restrictions to
ensure that traffic or optional services did not exceed manageable
levels. There were no reports by control lers of management pressure to

handle more fraffic than they considered feasible.

A significant workload factor in the current system Is providing
on-the=Jjob training (0JT). Although considered an onerous task, the
working control lers expressed preference for [t as opposed to the

conceivabie alternative of bringling back the strlking controllers,

We found varlations between facllitles In thelr approach to ut!llzing
mllitary controllers., Several facll!itles took no military controllers
at all, because the chief felt the Investment in training time would be
wasted. Some facilities used the mliitary controllers in less
demanding positions and Invested |ittle time In thelr training. This
practice led to some personnel dissatisfaction. Other faclilities
invested fully in training and are, over the short term, benefiting
from the military controllers'! capabilites. These three approaches
occurred In the face of the same clircumstances. The perception was
that thelr qualification would take four-to-eight months and,
Immediately after August 3rd, the military controllers' tour of duty
was not predictable but was estimated to range from 6 to 12 months. We
found Instances where military controilers would accept FAA employment
It offered but thought that such opportunities were frustrated by the

.

constraints of Federal hiring practices.,
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Ouring our first phase of facllity visits, we found no evidence of a
plan to match the tralnee production potential of the FAA Training
Academy w!fh the Indlvidual facllity's capacity to provide the
addl?lonai classroom and OJT required for the new controllers. During
our second phase of visits, we fouﬁd that new frainees and furloughed

pllots were on board and belng tralned.

Quite commoniy, we found that controllers were working slix-day weeks.
Thelir general view was that such a work period was preferable to a
return to the pre-August work atmosphere. Many controllers wanted to
earn the overtime pay. A few controllers expressed concern as to how
long operations could be sustained under current staffing leveis and
did not wish to work longer hours. We found the more common problem
relating to an extended work week and restricted leave policy was the
disruption of the Indlvidual controller's |Ife styles and avocations.

We dId not find evidence of overwork or fatigue.

Control ler dedication and plliot cooperation were found to be the
overriding factors In explalning why ATC operations have been able to
sustain the current traffic levels, Supervisors now working control
positions had been qualiflied controllers. Although Initially rusty In
practicing the art of air traffic control, they have now fully regained
thelr former proficiency and enjoy handiing alr traffic. They llke the
work environment. They |lke the spirit of cooperation existing between
themselves and pilots. They wish to retain this atmosphere. The

non=-supervisory working control lers share these sentiments, They have




pride in themselves, thelr accomplishment and their profession. They
do not want the President, the Secretary of Transportation or the FAA

Adminlstrator to weaken thelr commitment.

We recelved comments about clrcumstances that are potentially
destructive to the current poslitive atmosphere. Foremost was a
concern over pay compensation for hours worked. Many workling

control lers are at, or near, the top of the government's Civil Service
pay scales. For these Individuals, earned overtime pay was elther
IImited or not forthcoming at all. Many faclllity managers were also
working long hours without extra compensation. The recent Increase in
the pay cap will alleviate some of these problems. However, some
control lers nearing retirement eligibillty may find the proposed pay
levels Insuffliclent to justify thelr continued government employment,
The potential loss of these Individuals would pose a significant

staffing probiem to some facilities in the Immedlate future.

User Cooperation and ATC Serviges.

We have noted earlier the positive attitudes of users operating within
the ATC system and the general effectiveness of fiow control and quota
procedures to provide a moderately paced controller workicad. The
aviation users have gone to great |engths to support the

Administration’s actions and [Imlt or otherwise regulate thelir flight

0y

operations,




We are concerned, however, about certain safety Implications of |Iimited

ATC services. We have found, from our observations and from

control lers comments, classes of VFR operations posing a threat to IFR

traffic. High performance alrcraft are msking greater use of high VFR
altitudes, Although technically legal, such operations place

signiflicant demands on all pllots to detect visually other aircraft for

e g =

collislon avoldance purposes.

Similarly, we have found In some facllities an Inabillty to provide
either Stage ||l or TCA services to VFR aircraft. Alrcraft operators
so affected may elther operate at the boundaries of controlled alrspace
or ignore the boundaries. Elther of these actions increases the

potential for mlid-alr colllislons.
! Management.
|

Through interviews with controilers, supervisors and facllity chiefs,

it was evident that, prior to the strike, the basic management

| structure and policles were cause for irritation and created confusion.

This, In turn, had a direct effect upon the safety of the system.

First |1ine supervisors indicated that their decision-making In regard

to disclpline was often not supported at higher management levels, and
therefore, the supervisor became non-effective. Many pollicy decisions

were not fully explalned to the working controller and this caused

S .

confusion and a percelved lack of direction and leadership. There

appeared to be an excessive number of supervisory levels. Thls tended




to Impede direct |ines of communication.

Al though undocumented, there were many reports that prior to the strike
there was control ler-to-controlier harassment that Involved |ive
traffic and caused |ess-than-standard separation. Supervisors at all
levels were apparentiy unable to stop the harassment. This caused a
breakdown In the effectiveness of management and contributed to a lack

of discipline.

There appeered to have been a lack of communication between controllers
and supervisors due to the percelved notion that supervisors were
selected, not for thelr management quallfications, but for reasons
other than merit. Supervisors were not respected by the workling
controller, primariiy because they were not required to control
traffic, FAA recognized this fact and took action during the past year
to ensure that facl!ity management personnel were quallfied and

control led traffic. This proved invaluable to continued safe
operations beginning August 3rd. By this timely action, not only was
the system able to continue operation, but an Improved relationship now
ex|sts between management and controllers. This spirit of cooperation

directly affects the continued safe operation of the ATC system.

10
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CONCLUS IONS

1. SAFETY

Recognizing that safety Is the byproduct of meny Interacting forces,

this appralsal evaluated personnel proficiency, stress, workload,

cooperation, aircraft separation and other factors. We conclude that,
on 2n overall baslis, the present ATC system has an equivalent |evel of
safety to the pre-strike system. It Is probable that safety margins
have been Increased In the IFR system. There may be a decrease In
safety margins to all users because of reduced services and the

resul tant Increase In VFR operations.

2. MANAGEMENT

The Task Force concludes that the FAA has an excess!ve number of

menagement leveis that have (mpeded the fiow of upward and downward

commun ications through the organization. Although downward

commun(cations have Improved since the strlke, many personnel In the
lower echelons feel that upward communications have not.

In the past, concessions In the union contract were percelved to have

stripped supervisors at all levels of much of their authority. This

resulted in a lack of disclpline, which undermined morale and affected

"




system safety. The Task Force found that working controllers perceive

that this situation has Improved significantly since the strike,

3. FATIGUE

Predictions of severe controller fatigue have not been reaiized to any
significant extent. The excellent morale and working reiationships
that presently exlst reduces those factors contributing to working
stress and fatigue. The controlier group appears wiiling, and able, to
work more than a 40-hour week for a reascnable perlod. Individual
control lers prefer varying working conditions based upon days worked,
hours on pasition, rellef and vacation opportunities. We conclude that
there s no Immediate safety need to reduce ail controilers to a 40

hour week.
4, MORALE

Controller morale Is consistentiy high. This high moraie, together
with thelr Individual pride In performing a difflcult task under trying
clrcumstances, |s responsible for controllers ability to handie
relatively large tratfic volumes with fewer peocple. There are many
personnel pollicy Issues that wlil determine the extent to which this
high moraie will be retalned and, along with I+, the positive effect on

system safety,




5. CONTROLLER PROFICIENCY

*
r

No evidence was found to support allegations of unquallfled personnel
controlling traffic. ExIsting performance standards at the operational
faciiites have not been compromised. Controllier proficiency Is Judged
to vary now as I+ did before the strike. We belleve that there are
fewer sub-marginal controllers than before and perhaps fewer superior
control {ers than before. On average, the present con*roller statf Is

Judged to have equivalent proficiency when compared to the pre-strike

staff,
6. FACILITY STAFFING

Traffic volume has been reduced to a level generally compatible with
available control ler capacity. Some reduction In services, such as
tower closings, has been made to allocate personnel to higher priority
assignments., Controiier abuse of sick leave has been virtually
eliminated. These factors partialiy relleve faclllty staffing
problems. Furloughed pilots hired on a temporary basis as f|ight data
assistants are performing I(n a highly satisfactory manner. Many of
them display an exceptional aptitude for higher levels of ATC
responsibility that Is not being tapped. There are no short cuts being
taken In the restaffing process that wouid adversely affect safety.
Many facilities are understaffed with respect to thelr training

requirements wvhen new control lers and academy graduates ccme on |line.

13
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Transfer of controller statf among fac!litles, as well as transfer of
sector responsibi|ities between Centers, can ease the Imbalances now In

the system.

7. EQUIPMENT

Equipment mal functions, computer outages and Interruption have decl Ined
signlficantly. Whether or not past Incidents were attributable to
system overlocad, equipment misuse or nulsance complaints prior to the
strike, such Instances are now less frequent, Alrways facillty

personnel continue to attend to problems In a timely manner,

8. TRAFFIC VOLUME AND FLOW CONTROL

Alrspace user cooperation Is good In general. However, users will
continue to chalienge the capacity of the system. Until staffing can
be Increased with properiy qualified Indlviduals, safety considerations
require the FAA to maintaln control of traffic flows. Flow control
procedures need to be refined to even out Inequities In the traffic
system. The system Is operating Inefficlentliy due to the lack of
feedback In the control loop. A dellcate balance must be maintalned
between restoring services and control ler working conditions. The FSF
Task Force has observed that one weakness of the present system is the
operation of some alrcraft within the ATC system without altitude

.

encoding transponders.
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{ 9. REHIRE

After careful consideration of many confllicting factors, the FSF and

1+s Task Force conclude that the FAA should not rehire the striking §

i controllers., This conclusion is based upon the percelved severe

é negative Impact on system safety that would result from thelr Inclusion 3
In the controller work force. Inter- and Intra-facillity cooperation,
coordination and mutual trust are absolute requirements for a safe and
efficlent alr traffic system. The severely strained personal relations
between many of the striker and non=strlker groups make such

cooperation, coordination and trust virtually Impossible, The

consequences pose an unacceptable risk.




RECOMMENDAT | ONS

The Individual Controller

t (1) To maintaln a safe operating environment, the government should
? stand firm In refusing to bring the striking controliers back Into
' the ATC system,

(2) FAA should review and strengthen, where applicable, controller

hiring and proficlency standards.

(3) FAA shou d empioy Innovative schedul ing to ensure that controllers
are allowed reasonable annual leave and adequate free time for

personal affairs.

(4) FAA should develop a standardized program for quallfying
control lers based on performance and not dependent on time=in=

grade.

’ (5) FAA should maintaln the current faclilty classification and

| control ler grade structure without regard to traffic count during

the period of rebullding the controller workforce.

(6) FAA should review personnel functions to ensure that a high level

—

of operational currency of staff and supervisory personnel Is

establ Ished and malntalned,
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(7) FAA should broaden the present criteria and ease the
administrative requirements to faci|itate hiring furioughed plliots

desiring to become controllers.

(8) Government should relax the maximum age restrictions for
control ler applicants to make full use of available personnel with
relevant aeronautical experience and to assist In a timely

rebullding of the ATC system.

Management and The ATC System

(1) FAA should establish Improved management controls, Inciuding a new
look at controller/management relatlons, to assure that f|ight

-safefy will not be compromised by the lack of proficlency and

discipline.

(2) FAA should Improve communications between all leveis of field

personnel and FAA headquarters.

(3) FAA should provide flow control procedures that are more

responsive to the real time, dynamically varying acceptance rates

of both the alrports and the enroute segments,

(4) FAA should improve the process of fully publicizing all ATC

sorvices so that, as they become avallable, the system can be most

17




effectively utliilzed.

(5) FAA should review the design of TCAs from the standpoint of safety

and current ytiilzation.

(6) FAA should restore normal [FR services to all qualifled and

equipped users as soon as practicable,

(7) FAA should act to reduce pressures of VFR traffic on the system
by:
(a) reaccommodating VFR operations In TCAs as soon as

practical.

(b) relnstituting Stage !l service as soon as practical.

(¢) reinstituting VFR f!light followling as soon as practical,

and

(d) reopening control towers where traffic warrants as

soon as practical.

(8) FAA should maintain {FR traftic volume restrictions, allowing

jevels to increase only as controller staffing permits,

(9) FAA should establish advisory groups at the local level to enhance

communication and cooperation with users.

18




ATC Qperational Analvsls

1)

(2)

(3)

(4)

(3

3
¥

FAA should utilize an outside Independent organi{zation to
perlodically conduct an ATC system safety analysis of

proficlencles, equlpment, procedures and working conditions,

The FAA should establish an "inspector General™ or safety audit
office to evaluate ATC faclllity operational safety.

The FAA should publiicize and actively encourage the submission of

ASRS repnrts.

NASA should perform continuing analyses of ASRS safety reports and
Issue periodic reports to the FAA Administrator of its findings on

ATC-related safety matters.

FAA should explore the possibility of broadening the requirements

for general aviation altitude encoding transponders to Include

more of this segment of aviation,
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BACKGROUND

Following the August 3, 1981, strike of over 11,000 U.S. air traffic
control lers, the Federal Aviation Adminlstration imposed a number of
operational constraints to maintain orderly operation of the U.S. Alr
Tratfic Control System (ATC). The system was structured to conform to
the traffic handling capacity of the remaining work force, made up of
non=striking controllers, qualifled supervisors and other staff,
Miltary controllers were detailed to many ATC facilities. Among the
teatures of the restructured system were a |imiting and rescheduling of

alriine traffic, restrictions on VFR services, the regulation of IFR

"operations through the flow control process, elimination of certain

services, reductfon [n operating hours or closing of towers, some
reassignments among the control ler work force and the Imposition of
longer than usual duty periods. These changes had been contemplated in
agency contingency planning during the months prior to the strike, with

primary consideration given to maintaining safe operations.

As In any drastic revision of normal operating practices, questions
arose as to the effects of such revisions. Questions regarding the
safety of the restructured system were ralsed by the public, by the
striking controllers and their International colleagues and by the
aviation community Itself. In mld-Augus? the FAA Admlnlsfrafor
requested the Flight Safety Foundaflon (FSF) to perform an lndopondonf
evaluation of the safety of the restructured air traftic control

system. The FSF wes asked to provide the Administrator with an
20
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obJective appraisal of the strengths and wesknesses of the existing alr
traffic control system from a safety standpoint. The FSF study was to
focus on fh; operstion of the present system and not to be concerned
with potential Improvements for a rebullt ATC system of the future.
Similarly, the FSF was not to focus on issues that led to the strike.

These matters were the province of a management Task Force aiso formed

by the Administrator.

.|
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APPROACH

To provide the Administrator with an appralsal of the existing ATC

system from a safety standpoint, the following approach was adopted:

General .

Two types of Information were collected and analyses performed:

(1)

(2)

The quality of ATC service was examined by analyzing reports
of Incidents, operational errors, near mid-air colllslons,
ASRS and other operational data. To the extent that data was
avallable, statistical comparisons were made between
pre-strlke and post-strike operatfons. Oata for this task
were obtalned from FAA, NASA, DOD, ALPA and domestic and

International operators utlllizing U.S. alrspace.

A Task Force of selected ATC and operational speclialists was
employed to examine ATC services, controller work force
attitudes, and pllot and operator attitudes. The Task Force
methodology Incorporated fleld faclllty inspections and
Intervisws, observations during alr carrlier and corporate

alrcraft Jumpseat rides and Interviews with piiots and other

operators and by personal f|ights.

"y
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The responsibility for the safety appraisal of the ATC system res!ded
with the Flight Safety Foundation. The Task Force was comprised of 16
ATC and flight operations experts., The Task Force members and thelr
atfillations and pertinent experience are presented In Appendix A. The
Task Force's responsibiilties were to advise the FSF concerning the
study's design and approach, to conduct fleld Inspections, to ald in
the Interpretation and analyses of data and to assist In the

formulation of findings, conclusions and recommendations.
Schedule.
The FSF pertformed the ATC appraisal over the period from August 19 to

December 31, 1981, foilowed by a one month's preparation and del ivery
of the final report to the Administrator on January 31, 1982.

Reporting.

Since the critical area of alr traffic safety was the subject of the

study, the following reporting requirements were estab(ished:




(1) Immedlate telephone reports to the Administrator of unsafe
condltions observed, followed up within 24 hours by written

* reports.
(2) Weekly wrltten progress reports to the Administrator.

(3) Preliminary final report containing findings, conclusions,
recommendations and other observations to the FAA

Administrator, December 31, 1981.

In addition to these reports, a comprehensive Interim oral briefing of
findings to date was presented to the FAA Administrator and hls staft
on October 19, 1981.

Jask_Forca.

The major thrust of the FSF ATC safety appralsal was orlented towards
Investigating the performance of the controller at work. The Task
Force members talked with over 1,000 controllers, supervisors and
taci) ity managers and Interviewed approximately 500 of them In depth.
They aiso plugged=in and observed control|ler on=-the=job performance,

FSF staff also Interviewed FAA HQ ATC personnel. Over 300 hours were

spent In this activity.

The Task Force members vislted more then 70 facliities. The duration
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of a faclllity visit varied from one-half to two days. The faciiitlies
are |listed In Appendix B. The general practice was to visit a faciiity
with a twoeman team, with at least one of the team members possessing
experience as a controller, The team members selected at random those

Individuals who were Interviewed and those who were observed on

position,

The teams also requested that an announcement be made by faclillity
management of thelir visits. They could then interview control iers and
supervisors who expressed voluntary Interest In talking with them. The
team members encountered no reluctance on the part of controliers,

supervisors or managers to discuss elther pre- or post-strike ATC

Y

operations.

Beyond the broad study guldel Ines established at thelr organizational
meeting, the Task Force members approached the fleid Investigations
Independent!y, guided by their Individual styles and aptitudes. Some
teams adopted an unstructured Inf;rvlcu approach, while others used
questionnalres to guide their Interviews. Regardless of the approach,

consistent resuits were obtained by the teams.
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THE INDIVIDUAL CONTROLLER

At the start of this project, the Task Force was primar!|y concerned
with ATC system capabi!lties affected by controller performance as I+
related to qualifications, stress, workload and fatigue. As the study
progressad, other factors, including actlons of the FAA, 1ts
management, the union and [+s members, emerged as having a direct

bearing on the appraisal of ATC safety.

Qualifications and Proflclency.

To perform thelr task, the control lers must be technically and

medicaily qualified. After August 3rd, allegations were made that
medically unqualified personnel wers performing control functions.
Such allegations had subsided by the time the Task Force began its
fleld work, Direct Inquiries were made at several facilities. No

evidence was found to support the allegations.

Technical quallification, or proficliency, refers to the controllier's
capacity to handle alr traffic and perform the anclilary functions of
traffic management., Basic controller proficiency involves the natural
abliity of 8 controiler to pertorm his, or her, given assignment and

should Include the capabli!ity to handle peak traffic lcads at their

positions.




An sttempt to rate the controller work force's proficliency level was

made by Interview and by direct observations. From these Interviews,
l observatians and discussions with supervisory and management personnel,

! quantitative estimates of pre- and post-strike proficiency levels were

; cbtalned. Three levels of controller proficiency were defined by this 1

Task Force. They were:

(1) Sub-merginal controllers - those who should not have been
accepted within the controller group due to an inabiilty to
perform control ler duties at an acceptabie minimum

performance level.

(2) Weak controllers - those who are capabie of efficiently

handling oniy non-peask traftic icads but otherwise are

proficient control lers.

s A s g 1 4O
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l (3) Good/excelient controllers ~ thoss who are capable of
!

|

hand! Ing pesk traffic and strive to do a professional Job.

Sub-margina! controllers were reported to have constituted, before the
strike, spproximately 10 percent of the controller statf, These
personne{ were reported to have slipped through the FAA screening,

training and evaluation process by a variety of means:

= Too lenlent evaluations by friends and assoclates.
= [ntimidation by the unlon to accept thelr personnel,

or overzeaious affirmative action,

27
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- Complexities and Inadequacies of the disciplinary and
removal procedures. |t became easier to retaln the Individual

than fight the system.

Sub~marginal controllers are reported to represent a smail fraction of

the current work force and no more than five percent.

Prior to August 3rd, weak controf{ers were reported to have const!tuted
an additional 10-to=25 percent of the staff., These satisfled minimum

FAA standards but did not meet the higher standards of busy facilitles.
Currentiy, they are represented In about the same proportion, 10 to 25

percent of the staff.

Good/excel lent control lers represented the remainder prior to August
3rd, from approximately 40-to=70 percent (sometimes even greater),
depending upon focation. Good/excellent controllers 2re reported to

currenti|y represent about 70-to=-85 percent of the work force.

Prior to August 3rd, each level of controller proficlency Included
troublemekers -~ those who disturbed normal ATC services by refusing to
cooperate with other controllers, who harassed other controllers or who
unnecessar|ly refused services to pliots. Troublemakers were reported
to have constituted, before the strike, 10=to=30 percent of the staff,
depending on the facility. These were the staunch unlon acﬂvl:.?s.
Control lers and supervisors agree that very few remain In the current

system., The virtusl eiimination of the troublemaker category by
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Itself, suggests a more safe and orderily ATC system.

The ldonflélcaflon of controller proficiency levels as described here
has never been previcusly reported. Other research, (Rose, Jenkins and
Hurst 1978) Investigated the question of competency and Its
relationship to controller health changes. They used a questionnaire
In which the controller was asked to nominate other controllers for the
most competent team, They found that about 40 percent of the
potentially eliglible control lers were rarely or never nominated. The
Inference can be drawn that these represent the wesk or sub-marginal

control ler identifled here,

Sfress

The Task Force teams received comments at every facllity about
pre-strike conditions. Many of these conditions relate directiy to
FAA's capaclty to provide safe ATC services. The contextual framework
for the discussion |s stress; that [s, the effect of external forces on

the ability of a controlier to do his, or her, job.

Much has been said about stress as It relates to the air fraffic
controller. A recent study (Ross, et al., 1978) examined the heaith
changes of controllers and job stresses. Several of the conclusions
are relevent to the strike of August, 1981. Touching on one area
specifically, the report states, ". . .we feel that some union
sctivities may Inadvertentiy have contributed to the ailenation and
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divisiveness controllers experience I[n the ongoing adversarial

re{ations with the agency,.”

The Task Force members found, through personal Interviews with post

strike working control lers, many exampies of pre-strlke activities that

were disruptive to the FAA's dally operations. A few exampies of

reported pre=sirike activities are:

(n

Union activists harassed non-sympathetic co-workers., While
many of these activities were designed only to cause
emotional straln, other extreme activities compromlsed
safety, Set-yps, for examplie, were designed to create a

potential operational error or deviation.

Unlon activists would frequently refuse to cooperate with
other controllers by not accepting handoffs, not answering
the Interphone and not cooperating in ATC Intersector

coordination,
By refusing to tralin non-sympathetic personnel, some union
activists intimidated developmental controllers Into Jolning

the union,

There was constant complaining about the Inadequacies of the

radlo, radar and computer equipment. Supervisory and‘alrway

tacility maintenance personnel were Inundated with complaints
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on every shift, only to find that many were without basis.

*

(5) Unsatisfactory Condltion Reports were submit+ted and union

grievances filed In such great volume as to overly burden 51
supervisory and management personne! In paperwork, meetings

and conferences to the detriment of operational supervision,

(6) Sick leave was abused, and supervisory personnel were '

] , §
pressured to call in overtime replacements. Some union o
members would then turn down overtime, the alleged intent i

being to affect Individual shift staffing.

’ (7) Unlon activists would retuse to provide ATC services, such as

VFR advisories or direct routings, whenever they decided to

take such action, even though conditions would have permitted

L s ey 4+ et
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Clearly, such condltions Increased tension and stress. The efficlency

of those controllers affected was decreased by their concern over when

the next problem would occur. Adversary relationships among the work

force emerged.

In contrast, no hostility was reported present in any facllity that the
! Task Force teams visited. A cooperative environment was observed, and

a desire to work together was expressed during many of the Interviews.
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Relatlons with the pliot groups were found to be excellent. Pride of
accompl ishment was evident In all of the facllities visited. This
Improved environment forms a cornerstone for safe and efflclent ATC
operations. We belleve that the maintenance of such an atmosphere Is

of paramount Importance to the continued safe operation of the ATC

system,

The future status of the striking controllers was the most stressful
factor observed by the Task Force, The Task Force members received
many comments that expressed personal and professional concerns about
the possibility of the striking controliers returning to work. There
wvas concern over the actions of various groups to bring the striking
controf{ lers back., The nearly unanimous sentiment was that none of the
strikers should be returned. ODuring the revisits, some controllers
expressed the view that there were some "good controliers out there;"
however, they could not envision a selectlon process that would return
only the "good" controllers. They want the President, the Secretary of
Transportation and the FAA Administrator to hold to the position taken

at the beglinning of the strike.

The Task Force was surprised by the number of negative reports on
pre-strike working conditions, We are very concerned that such
negative conditions were allowed to develop. The gquestion of why these
clircumstances developed was not a matter before us., We note, howevcr,
that FAA does not have an organizational element, Independent of the

Alr Tratfic Service, to monitor the performance of the ATC system. We
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note further that the FAA has not previously provided for an
Independent safety audit of Its ATC operations. The practice of
opera?lonaf auditing Is widespread In Industry and in some government

agencles.

In addition to the situations mentioned, the Task Force received
comments about other circumstances conducive to [owering moraie.

Al though matters of pay and compensation are beyond the scope of thls
study, the foremost concern was the pay cap |imltation beling
encountered by high grade personnei. Some facliity managers have
worked many hours wlthout extra compensation., Other personnel have
worked long hours with the overtime pay |imited by the pay cap. The

new pay bills may alleviate some of these problems.

Anocther concern requiring FAA attention is that some facllities have a
high proportion of control lers nearing retirement eligibility. Thelr
retirement in the near future would pose staffing problems of some

magn| tude.

Yorkload.

While stress [s an Important consideration because It can have both a
positive and negative effect on controller performance, of equal
Importance Is workload., There Is an abundance of factors that
contribute to controller workload., Broadly stated, anything related to

the alr traffic controller's Job that causes or reduces fatigue or
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stress or In any manner affects the Individual capabllilty to do the job

Is a workload factor. A number of these factors are |Isted:

(1) The volume of traffic handled by a controlier or team of

control lers over a period of time, such as one hour or one

shlf+t,

(2) Tratfic load pesks, Incfuding the level, duration and

frequency of peaks,

(3) Area of responsibiiity, Including geographical, navigational

and procedural complexities and constraints, assoclated with

the area,

(4) Coordination requirements and {evei-of~difficulty with which

coordination can be performed.

(5) Equipment performance, Including radifo, [nterphone, radar and

automation equlpment,

(6) Tesmwork/cooperation within a glven facllity, as well as

between faclilties.

(7) Cooperation by the users of the alr traffic services,

3

(8) Duty hours.
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(9) Aftitude toward the job,

The last two factors have a major Infliuence on both perceived and
actual workload. Particularly In a non~physical Job such as alr
tratfic control, one can usuaily work (onger perfods without fatigue as
long as the job Is enjoyed. On the other hand, If the Job Is disliked,
the effects of fatigue may be felt much earller, Duty hours cannot be
divorced from workicad. There Is a point beyond which fatigue will
result when even a simple job is workod without adequate periodic

breaks and time away from the job.

While variations were found in the level of workioad between Individuai
tfacilities and between positions within a single faclllity, these
tindings represent an overview of workioad. Some exceptions to the
workload condltions which were found to preval| at most facllities or

operating positions are noted In the following summary:

(1) At most faciiities, the dally and busy-hour tratfic densities
have been reduced as a result of flow control. There have
been some Instances reported where traftic s perliodically as

high as that prior to August 3, 1981, Such cases are not the

rule.

(2) Since sectors or positions-of-operation are now frequentiy

combined, the volume of traffic controlled by s single
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(3)

(4)

control ler can be greater than that which was controlled
during a given shift prior to August 3rd. However, as the
resuit of flow contro{ and Increased In-tral!l spacing,
Instantanecus traffic peaks and in=flight holding have been

reduced,

The combining of sectors or positions of operations at most
alr tratfic control facliiities has permitted the system to
operate under the present reduced staffing situation. The
sector or position combinations employed are the same as
those which were usually used during periods of [ight to
moderate traffic prior to the strike. In some Instances,
procedures have been simplified as a resuit of combining
sectors and Increasing the control position's aititudes or
geographical ares of responsibiiity. An Indlvidual flight
will frequently remaln under a controller's or team's control

Jurlsdiction for [onger perlods of time.

While the amount of coordination required has remained the
same or Incressed as the result of fiow control and in-fraill
spacing requirements, there has been a reduction in the
workload assoclated with coordination within most enroute
sectors and TRACONS. The opposite condition exists at
towers, where departure release coordination has Increased
workload and at certain low altitude enroute sectors ;horo

In=trall spacings are Initially established.
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(5) Overall equipment performance asppears to have Improved since
i " the strike. This results In less oqul pment=induced

Interruptions and irritation to the controller, as well as

reduced malntenance workload.

(6) The Impact of teamwork and cooperation cannot be
oversiressed. The vast majority of personnel within a
fecility are now, for the first time In a number of years,
working together as a team. Dedication to the Job and the
team s probably the most Important factor today In
permitting the alr traffic system to function as well as It
has with a massive loss of personnel. Thlis teamwork and

cooperation has substantially Improved the work envlironment,

eased Job pressure and, In general, enhanced group Job

performance,

(7) The alr traffic control faclllitles are generaily experlencing

a high level of cooperation from the users of the ATC system.
This, in turn, faclilitates the job of the air traffic
controller., Pliots are more Incllined to accept alr traffic
clearances rather than question the reason for the clearance.

Radlio transmissions are reduced.

(8) Duty hours have been substantlally Increased. The workweek

has Increased at many faci!itles to 48 hours. In addition,
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the work hours actually spent controlling traffic during an

eight-hour day have Increased almost one hundred percent.

- Most facliities provide for a lunch bresk of about fhlr?y

(9)

(10)

minutes and two flfteen-minute rest breaks during an
elght=hour shift. The controiler |s therefore, on the
average, at a control position up to seven hours a day, six
days a week, Extended annua! leave !s generally not
avallable. The capabiiity to grant |imited |eave was

reported In most facilitles.

The attitudes of the controllers toward thelr jobs are
perceived to be generally excellent. They believe they are
doing a good job and have a high measure of self pride. The
general attitude Is that they prefer the working conditions

of today over those prevalling before August 3, 1981.

Evidence of fatigue was not found. Many controllers
Indlcated that they could continue to perform their dutles
under current clrcumstances Indefinitely. Some others
indicated they could only continue for about six months to a

year,

Al though there were complaints about not having adequate
leave, most complaints were assoclated with missing scheduled
recreational events, famliy affairs, etc., or with having

Insutficient time for outside business concerns or
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avocations. Most facliitles and controllers were doing all
fq.y could to adjust working hours to permit individual |eave

for long standing commitments or emergencies.

Utilization of Human Resources.

During this period of greatly reduced staffing, It Is Imperative that
human resources be utliized in an optimum manner., Relocation of
personne| during this period, while necessary, must be handled
carefully to maintain the level of morale that has contributed to
keeping the system functioning safely. Every effort must be made to
provide those controilers, civil and mil!tary, who have been
temporarlly assigned to other locations, with adequate time at home.
Wel! deflined programs for these temporary relocations must bde

establ ished to eliminate the yncertalinty presently assoclated with such
assignments. Where mi|itary control lers are invoived, the program must
be of sufficient duration to assure feci!ity management that It is
worth thelr time to train these control lers for maximum utillzation,
Assignments to more mundane positions has not contributed to high
morale, nor will It produce the desired eftfects on the entire ATC

System.

It has been observed that, at some facll|lities, the most proficient
control lers are continuously being assigned to the most demanding
positions. This situation creates the potential for a reduction In the

morale and Incressed fatigue of these Individuals, because of the
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additional stress. This could eventually affect the safety of the

system,

Desplte conslderable pressure to increase the number of qualifled
control lers because of the severe staffing problems created by the
strike, we found no Instances of compromising elther the qualificailions
or the required performance standards among the working controllers or
thelr supervisors. However, the Impact of the strike on the controller
tralining capabtll?y at operating facliitles Is just beginning to be
felt and will| reach Its peak In the coming months. The Task Force

bel leves that this training capability wiil be strained to Its utmost,
I+ Is therefore particularly Important that all contrcller training be

done effliciently and effectively,

While we have not performed an In-depth evaluation of the FAA's

control ler training program, several training reiated probiems are
apparent. We belleve that present training requirement formats are too
rigid and that considerably greater efficlency can be achieved by a
better talioring of required training to the speclific task or tasks

requlred.

The considerable emphesis upon on-the=job-tralning (0JT) requires the
ut!lization of a large number of fully qualiflied controllers who are
also required to operate the system. Many facllities are understaffed

in this regard. Therefore, [t Is Important that the flow of °

developmental controllers be carefully coordinated with OJT training
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capabllity at the Individual faclilitles.

The Task éﬁrco further belleves I+ Is Important that FAA management
review and, where necessary, strengthen hiring and proficiency
standards. Hiring standards have not alwsys produced Indlviduals wel|
suited for a highiy demanding Job, and there are qualltative

differences between facliitles.

The present capabiiity to utiilze the available skillis and perscnnel
resources can be Improved. Previous practices and policies have not
always made this possible. The FAA now recognizes the Inefficiencles
Inherent In such policies as time-in-grade requirements for promotion,
and we strongly belleve that a standardized program for quallifylng

control iers based on performance and abl({ty shouid be developed.

The FAA Is to be commended for using furloughed pliots In a manner
which utiiizes thelr skills and previous training. The pllots are
meking a significant contribution to the system. Thelr use aiso
11lustrates the advantages In a system which has rational flexibillty.
We belleve even greater flexiblility Is desired. Present criteria
should be further broadened, and present administrative policies
preventing optimum use of these exceptionally well qualified
Individuals should be eased. This Includes, but Is not !imited to,
selective modification of the arbitrary ege cut-off for career

control ler personnel.
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THE AIR TRAFFIC CONTROL SYSTEM

The loss of the striking control ler work force Introduced other changes
affecting operations within the national airspace system. In thls
section, changes beyond those Immedlately affecting the working

control lers are examined. Included are dlscussions on user perceptions

of the ATC system, availabllity of ATC services and flow control.

User Perceptions.

Pliots regulariy flying In the ATC system are capable of judging how
well that system Is performing., Information concerning perceptions of
how the ATC system Is functioning was obtained through Interviews and
voluntary statements from the spectrum of users of the ATC services.
This Included private pllots, commuter/alr taxi pllots, corporate and
alriine pliots and flight departments, ml|itary pliots and officlals

and pliots of non=U.S. airlines operating into U.S. alrspace.

The FSF staff and Task Force members avalled themselves of
opportunities to ride alr carrier and corporate alrcraft jumpseats.
First hand observations were cbtalned about the quallty of ATC
communications and other services reaching the cockpit and fllggf crew

responses to these ATC services and communications.

The Information obtalned from al) users can be paraphrased from the
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responses to a set of six questions used In direct Interviews by one
Task Force member with a group of 57 captains of commuter, reglonal and

(3

! natfonal alfiines:

(1) Mhat do you think of overall safety In the ATC system today as
sompared with pre—sirike condlitions?

' It 1s significant that most pllots volunteered an answer to
this question before any detalled discussion took place.
Note that none of the 57 pllots felt that the ATC system is

less safe than It was prior to the strike:

25 pliots reported the system "as safe or safer®,
19 pilots belleved the system to be "def!nitely safer®,

and

13 pilots believed the system to be "much safer.”

! Other pliots (military, general aviation and airiine pliiots

outside the group of 57) made simllar comments. None
perceived a reduction In safety. A few expressed some

apprehensions about the bad weather s!tuations expected

during the winter. Others were concerned with the |ong-term

| effect of current work scheduies on [ndividual controllers.

(2) Have you seen anv evidence of hesitation, confusion.
unfamiilarlity with procedure or asking for repeats on the

43

|




(3)

part of controllers since August 3rd?

Some pllots reported they had recognized [nexperience
reflected In control Instructions Immediately after the
strike began. Three different pilots reported that they had
noticed a hesltant or confused response to a question, but [n
each case ancther volce was on the clrcuit within a few
seconds to clarify [+, These piiots assumed that these were
cases where a controller was recelving "on the job training."
In each of these cases, the pllot sald derogation of safety

was not an lssue.

Many pilots made comments such as, "We get the feeling we're
talking to the real professionais. In the |ast year or so,
we often had the feeling that the vectors and speclial orders
we were getting were not really necessary. Today we are
getting more vectors and speed directives than before, but

the result |Is s free flowing traffic situation.”

Have you experienced any situations where the loading of
rcadlo clrcults, or any other factor, gave evidence of excess
control workload?

Approximately 25 percent of the pilots in the 57-pilot group
belleved the radlo clrcults at such places as Chicago and

LaGuardla are locaded to nesr capaclty durling pesk hours.
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They were all essentially In agreement that the same
glfuaflon exlsted before the strike. None of the 57 alrline
;llofs or the other pllot groups reported being awere of any
situation Indicating that controller workioad had reached the

point where safety would have been compromised.

Have yoy been Involved In congested fraffic situations In
the alr or on the ground that might have caused a lowering of
satety In the ATC system?

The airiine pliot group, and the other milltary and civil
piiots, all reported gate holds and ground delays before
departure at many airports. They do not bellieve this has
adversely affected safety, and, In most cases, they expressed

a preference for holding on the ground.

We have found only a very few cases where holding pattern
operations have been necessary. Severa| pilots reported
making 360 degree turns as part of the vectoring and speed
control directives used by controliers to meet the In=-trall
restrictions., Generally good westher during the late summer
and fall helped the strict flow control practices and
assisted in hoiding arrival delays to a minimum. As
wider-spread vinter veather s!tuations develop, pllots expect
more In=f|ight delays. (The controllers have generally

expressed |1ttle or no apprehension over bad veather effects




(5)

on traffic control.)

ls the morale situation between pilots and controllers better
or worse as this might affect safety?

The alrline pllot group was essentially unanimous In saying
that the relationship between pliots and controllers has gone
from a badly deteriorated sltuation before August 3rd to one
of cooperation and a8 sense of teamwork. This perception Is
shared by all pllots with whom FSF staff and Task Force

members have talked.

Prior to the strike, non=U.S. alr carrlers operating Intc the
U.S. had complained about difficulties in communicating with
U.S. controllers, especially In busier terminal areas.

Recent responses from non=U.S. alr carriers report an
Improvement In controller helpfulness and cooperation since

the strike.

One U.S. pllot put It this way: "We let the controllers know
that we understand they are working under difficult
circumstances., We accept the vectors and speed control they
give us without question, because we know they are doing
these things to get the orderly flow of tratffic neodop to
keep workioad down. The contrul lers appreciate this. And

they, In turn, seem glad to handle the occasional request we
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throw at them for a better alt!tude or whatever.®

*

r

(6) Are you getting as many VFR traffic advisories as you got
hefore August 3rd?

Some mliitary and clvil pliots, and the controllers, stated
there has been a reduction In VFR traftfic advisory services.
One air!ine captain, who fiys In and out of LaGuardla, sald,
"We are getting fewer VFR advisories on the average. In the
peak trafflc perlods, It seems that the VFR advisories drop

40 near zero."

Other areas of concern mentioned by various users Included the

| imitations on ATC services. One example was the reduced capabi!lty
for obtalning local traffic advisorles and weather Information at those
places where towers have been closed. Some operators complained of not

being able to obtain Stage Iil service.

There was early concern expressed about user cheating through
unauthorized use of a "T" designation on cali signs to obtaln
preferential clearances. Thls practice has apparentiy disappesred. In
general, the users' comments and observations indicate that, as the new

system has settied down, procedural errors have diminished and ATC

sorvices have Improved.

Users percelve that the ATC system !s working better than ever. They
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assign a somewhat indeterminate, but positive, increment to system
safety since August 3rd. However, these perceptions may be [nfluenced
both by the fact that there !s less traffic In the system and by the
more frequent approval of requested clearances or routings. The very
real cooperative spirit among competent professionals that has returned
to the system, both on the ground and In the cockplit, contributes to

the Improvement of the saftety of the system.

AIC Services.

Prior to the strike, FAA offered all qualifled and equipped users the
option of fliing an IFR flight plan regardless of the weather
conditions. Some might contend that In good weather this Is a waste of
ATC services, Others believe that IFR operations provide a reduced
exposure to mid-alr collisions by separation from other IFR tratfic and
adds another tralined professional, the controller, In the operatiocnal
locp, For some years, all alr carrler turbojets have been required fo
operate under I[FR, Such an operational requirement assumes that a

safety beneflit results,

To deny IFR service Is to remove an option from the pliot, If the
pilot cannot file IFR, he has legal right to revert to the dasic
minimums for VFR flight. Operations at 17,500 MSL at 475 knots |AS
with flve statue miles visiblllty are legal and are being reported as
occurring routinely. Operstions st 250 knots |AS below 1200 féof AGL
with one statue mile fllight visibllity are legal.
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Subsoquon+?fo the strike, some TCA's have prohibited VFR operations for
at least p;rf of the day., [f all VFR alrcraft follow the regulations
and stay outside the TCA, the colllislon hazard Is Increased In two
areas, For those alrcraft circumnavigating the perimeter of the TCA,
there Is Increased collision exposure from other VFR fiights with the
same plan of actlion and from IFR alrcraft arriving and departing the
TCA. For those aircraft operating below the floor of the TCA, there Is
the Increased exposure to a concentration of VFR fraffic. We have
received reports that there Is aiso an Increased frequency of VFR

alrcraft transgressing the boundaries of TCAs.

Prior to the strike, Stage ||| service was guaranteed wherever
advertised. Stage 11| was at pliot option, not controller option.
Subsequent to the strike, Stage I1| service has been unavallable at

some fac!lities or may be terminated at controller option.

Since the strike, the FAA has suspended VFR flight following service In
numerous {ocations, This I|s a reduction In & safety service. When the
FAA removed this service by a Notice to Alrmen (NOTAM), it removed a

control ler=di scretionary service based on the controller's workload.

I+ became necessary to close some VFR control towers. While It Is
recognized that there Is scme tratfic leve! below which a tower is not
required, the tower control ler's presence and expertise lend 8 sense of

order and discipline to the operation.

49




—— ———

Elow Control.

Without an on-the-scene appralsal reveaiing more accurate Information,
a perspective Is created suggesting that the centrallzed national flow
control functlion !s the key to keepling 75-tc=85 percent of the
pre=strike volume of air tfraffic moving. From the controller's
viewpolint, the effectiveness of quotas Is difficult to determine. One
reason may be that faciiities have no method of dlfferentiating between
quota traffic and those "beating the system."™ Controllers may aiso

prefer to provide service, not deny It,

Faclility personnel state that reduced flight schedules, reservation
systems and reschedul Ing have been heipful. However, the fact that cne
alriine alone at one alrport schedules 22 deparfuros during a
five~minute span or has 16 planned arrivals In a two-minute span should

prompt some reexamination of schedullng practices.

Several factors make [+ difficult to visuallze the positive effects of
quota methods. The varying degrees of reduction In ATC capacities
across the country preclude the application of a flow control formula
on a uniform basis. Moreover, these capaclties are constantly changing
and outpacing any centralized snalysis. As a result, the facllitles
have Instituted, or resurrected, restrictions based on the sysf,u's

resl-time capacities. These restrictions vary extensively with

Indlvidual facllity capacity factors, thus cresting non-uniform and
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Inconsistently appllied restrictions throughout the system. For
example, one particular ARTCC borders seven other ARTCCs, each of which

appl les restrictions to prevent overlocading Its respective capacities

or exceeding the flow demands of the next center, sector or approsch

control, These are frequentiy and spontaneousiy changed when a rellef .

e —— e .

control ler's capacity differs from that of his, or her, predecessor's

g ? capaclty.

Notwlthstanding ground delay and unanticlipated maneuvering to achleve

enroute sequencing and spacing, plilots Interviewed say they are saving

PIRTISE EIUTRNIVSC I

fuel. In our analysis of controlier workicad, we find that some f

traffic pesks continue to exist, Ground delays based on

Bl e ya2n A L.

demand/capacity formulas sppear excessive. These delays, In part, are

created by alriine scheduling practices. The concentrations dlspose

ATC to fi1t departures into the elongated In-trall concept. ;

Arrival delsys have been minimized as the direct result of the flow

control concept and the cooperation between piiots and controllers to

make 1t work., In practice, the peaks are flattened somewhat by reiease
times and thus become less discernible In the enroute structure.
However, the dally significant traffic perlod has been Increased by

spproximately 2.5 hours. This has produced a more constant work|oad

ik ﬁ‘.‘\ﬂ ikbinichbe s dkicn ;-

over a fonger perifod of time with less siack pericds or valleys, From

the enroute controller's viewpolint, the rasul ting workiocad Is [ess than

that before the strike. ‘

N




Control ler dedication and pllot cooperation keep the traffic moving.
This Is accomplished by Individual ATC facilities on a resl-time basis,
Notwithstanding that flow control Is applying a demend/capacity tlow In
attempts to manage the most critical aress, effects of those efforts
are suspect and may even be counter productive. This Is largely
because of an Inabllity to spontanecusly recognize and react to

constantly changling cond!tions.

The current central flow control formula does not reasonably cope with
the true tratfic picture in all areas of the country. Facllity
capacity variances preciude the establ[shment of uniform applications
of flow controi, Adjustments [n airi{ine and other f|ight schedules to
prevent bunching, plus reductions in the number of f|ights, helped
initially, The system Is now being tested with increases in air

traffic, which might outpace the ATC system capacity as [+ is beling

rebuilt.
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ATC OPERATIONAL ANALYSIS

A |Imited analysis of ATC operational Information was performed to
supplement the Task Force fleld visits. Included were FAA traffic
activity statistics to provide s mesns for normallzing reievant events
to pre- and post-strike conditions, NASA ASRS reports pertaining to ATC
problems, FAA synopses of operational errors and pre= and post-strike
statistics pertaining to near mid-air colllsions and to mid=air

colllslons. The results of the analysis of this Information are

presented In this section.

Iraftic Activity.

Dally tratfic activity statistics were obtalned from the FAA for the
period August 3, 1981, to November 30, 1981, for the enroute (ARTCC)
structure. These data are shown In Figure 1. To be noted from Figure
1 is the steady Increase In traffic activity from August 3rd to
September 2nd and an apparent stabllization of traffic levels by about
September 20th. The Introduction of the General Aviation Reservation
(GAR) program on October 19th led to a short=term dec!ine, after which
traffic lov‘ls sgain returned almost to the stabl!ized post=strike

levels.

In Figure 2, dally traffic handled statistics for a typical post-strike
week (October 10-17) are shown. Also shown are average pre-strike
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(July 1981) dally traffic handied statistics. From these data I+ Is
apparent that the ATC enroute system |s handling about 84 percent of
the pre=strike traffic levels (507,000 operations/week vs. 601,000).

The composition of a typlical post-strike week's traffic activity by
user category Is shown In Figure 3. Of Interest Is the marked Increase
in general aviation (6§0-70 percent) and milltary (300 percent)
operations for the normal work days of the week over weekend traffic
activity. Even though ATC staffing Is reduced by some amount because
of reduced weekend traffic activity, these statistics suggest unused
capacity In the system. Operators who have discretion over when f|ight
operations occur could take advantage of this unused capacity. Such

steps would be equivalent to hourly quotas to reduce traffic surges.

A simllar terminal area analysis was not conducted as the Information

was not readily avallable from FAA,
Qperational Errors.

Synopses of cperational errors wers obtained from FAA for the perlod
August 3 to November 29, 1981, Records Indlcating the dates and
locations of operational errors for the two-year perlcd preceeding the
strike were also obtained for purposes of comparison. In Figures 4 and
5, the number of operational errors, pre- and post-strike, are

presented for enroute centers and terminal areas respectively, *
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The marked decline In reported operational errors since August 3rd is

apparent. :

Using average daily traffic leveis for pre-strlike conditions,

statistical tests were performed on the reported center operational

errors, pre- and post-strike. Other research has shown a |inear

, reiationship between the number of operational errors and traffic
activity levels (Lyman, 1981)., When using traffic handied as the basis
for comparison, operational errors were reported significantly less

frequentiy. These results are shown In the following table.

Compar!ison of ARTCC Operational Errors
For September through November
Pre=Strike* Bost-Sirlke
Tratfic Handled 7,812,000 6,591,000

Operstional Errors 49.5 24

% = Average for comparable post-strike period (1979 and 1980)

During facllity visits, the ATC study Task Force members received
reports from some controliers alleging that operational errors were not
being reported In all Instances. Some latitude In reporting was being
tsken as a function of the extent to which separation standards were

violated. The FSF does not belleve that the operational error rate

statistics alone sre s direct Indicator of system safety., This finding
was reported to the Administrator In mid-October. Using only November




tfraffic levels and operational error frequencles, no statistically
significant difference Is observed. Even without traffic level data to
provide a basls for comparison, an Inspection of terminal area

operational error data suggests the same tendencles.

NASA Aviation Satety Reporting Svstem (ASRS).

To augment the operational error synopses provided by FAA, the FSF
obtalned safety reports submltted to the NASA ASRS concerning
ATC=related matters. Due to the ASRS report processing practices,
Information covering only the perlod August through October were
avallable., The purpose In obtaining ASRS reports was to gain a
descriptive, qualitative Insight Into ATC operational errors. ASRS
reporters typically will give a subjective estimate of whether or not
work|oad, fatigue or other human factors are at Issue. Other |
ATC-related safety record keeping programs do not provide this

Information (Kinney, 1978),

For the three month perlod (August through October, 1981) 127 safety
reports were submitted to ASRS by individuals In which ATC was judged
to be the predominant operational factor. Of these, 70 were submitted
by pllots or other crew members, 54 by controllers or supervisors and 3
by observers unclassified as to role. Of the 127 ATC~rel ated reports,
there vere 42 unique occurrences which could possibly be class}fod as
operational errors, and 18 of these appear to correspond with FAA

operational error synopses.
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During the period of August through October, 1980, ASRS received 427
ATC-related repcrts, Including 342 from controllers and 83 from pijots.
For the same 3-month perliod In 1981, the number of ATC-related reports
was down to 38 controller reports and 50 from pliots. Using the 1980
ratio of pliot and controller reports as a reference, approximately 200
control ler reports could be reasonably expected to have been submitted
during the same period in 1981. Given the significant deciine In
control ler ASRS participation, a question exists as to whether the
kinds of controller errors reported represent those actually occurring

In the ATC system.

Even with this caveat, the ASRS reports were reviewed to identify
conditlions that would bear on current operations. In August, two
reports were submitted indicating concern about supervisory personnel
unfami|iarity and proficlency. Two others, also submitted In August,
indlcated concern about how long operations could be sustained under
current staffing leveis. Comments such as these were not recelved
after August. One report was submitted In October and refers to the

under-reporting of operational errors.

When considered as a group, the controller reports reves! no human
error condltions that could be viewed as different from those occurring
pre=strike. Human errors related to judgment, attention and

commun ications occur In the same proportions. The controllers' reports

evinced |11tle concern about overwork or fatigue.
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Negc Mid=Alr Colllsions.

Records of reported near mid-air collisions (NMAC) are maintained by
FAA and by NASA ASRS, Statistical Information from both of these

sources was obtalned for review,

The FAA maintains two sets of records. One s described as

unconf Irmed, when a NMAC report has been recelved but not verified,
The conflrmed records contain those occurrences in which the reported
clrcumstances could be verified by contacting the participants, NASA
ASRS NMAC reports might be considered unconfirmed, as they do not
recelve the ofticlal sanction of a conflirmed NMAC because the FAA does
not perform the follow-up Investigation; nor do the confldentiallty
provisions of the NASA ASRS permit third party veriflcation, Both
reporting systems are voluntary, and the decision to report an NMAC Is
at the discretion of any individuai participant or cbserver, Glven the
current heightened sense of awareness by the flying community to
potential ATC probiems, one should expect that NMAC reports would bde
relatively relliable safety Indlcators, even though subnl?*id
voluntarily. In Figures 6 and 7, FAA unconflirmed and NASA ASRS NMAC
reports are presented for comparsble pre- and post-strike time perlods.
Over the August -~ November, 1980 perliod, the FAA received 174

unconf [rmed NMAC reports, NASA ASRS recelved 162. For August -
November, 1981, they recelived 92 and 75 respectively. There IJ
spproximately a fifty percent decreasse In the number of reported NMACs




in both programs.

An analysi’s not performed, but of potential Interest, Is a study to
compare the alrspace distribution of NMACs pre- and post-sirike. For
example, have NMAC frequencles declined genersily throughout the system
or more specifically in positive control areas where traffic flow

restrictions are In place?

Mid=Alr Colllsions.

Actual mid-alr collisions are extremely Infrequent events. For
exampie, in 1980, of the total number of alrcraft accidents Involving
fatalities, oniy 15 were mid=-air collistons, DOurling the perliod of
FSF's ATC safety study, two mid-alr collisions occurred involving
fatalities. The legal responsiblilty for Investigating these accidents
to establish probablie cause resides with NTSB. The FSF Is unaware of
any NTSB findings suggesting deficlenclies attridbutadble to post=strike

ATC operating practices.

From the analysis of fraffic activity statistics, operational error
statistics, NASA ASRS reports and NMAC reports, a consistent pattern of
Improvement In Indices commoniy assoclated with ATC safety was found.
Where asppropriate bases for comparison exist, |.e., operationsi error
trequencies, we find significant improvements. From these fIndings,

the conclusion can be reached that the ATC system I|s comparably as safe

as pre=August 3, 1981,
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Fig.2 TYPICAL TRAFFIC ACTIVITY ENROUTE AIRSPACE
(pre & post August, 1981)
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Appendix A. Task Force Members

| JAapes R, Banks
ATC Consul tant, USAF Alr Defense Command, HQ, Alr Force

‘ Comnunications Command, Scott AFB. Past President, Alr
Traffic Control Assoclation (ATCA).

t Rlgardo Cassell

! Retired alr traftfic controller and resesrch specfalist,
' Former CAA/FAA tower and center controller, former FAA R&D
! Program Manager. )

John W, (Jack) Connolly

Director, Government Affairs, Alden Electronics Co.,
formerly, speclal assistant to Administrator, NOAA, on
aviation weather services. Coordinated establishment of
forecaster services within ARTC Centers.,

Jack Doswel]

Professional pllot and Instructor, manager/pilot for business
aviation. Former pllot with U.S. Speclal Alr Misslon,
Aviation users representative on ATC matters.

3 H. 0. (Tad) Evans

Director, General! Motors Air Transport., Formeriy pliot with
American Air|ines and U.S. Army Alr Corps.

Donald L. George

Analyst, NASA ASRS. Retired controller and team supervisor,
Washington National Tower,

Col. John T, (Tom) Halley

Division Chief, HQ, AlIr Force Inspection and Safety Center,
Norton AFB. 5000 hours flight time In fighter alrcraft.

M. S. (Mike) Hunter

Retired CAA/FAA control ler and manager. Commerclial pllot.
Co~founder and past President, Arjzona Pllots Assoclaton.
AOPA representative on ATC matters. Aviation Safety

Consul tant.
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Lt. Col. Dovie W, Krauss

Assistant Director, Alir Tratfic Services, Tactical Alr
Command, Langley AFB. Military pilot and controller
experlence both terminal and en-route operations.

louls M, McNaip

B=727 captain for 8 major airiine, ALPA Alr Safety Award for
ATC and acclident Investigation. Former member, FAA Alr
Trafflc Procedures Advisory Committee.

Harry W, Orlady
Retired Captain, B~747, United Alriines. President, Oriady

Assoclates, concerned with human and ae. medical aspects of
aviation safety.

Mllllam Reynard

Chlef, Aviation Safety Reporting Office, NASA Ames Research
Center. Pllot, formerly Director, Special Courses AOPA Alr
Safety Foundation, and vice president, operations, Natlonal
Aviation Trades Association,

damuel P, Salnt

Retired Captain, American Alriines. Consultant to government
and Industry on aviation and ATC operationai matters.

Hacry Schmidt

Princlpal, Aero Analysls, Consultant on aviation management
and planning, ATC system and capacity analyses. Former
englneering test pllot,

Austin Stephanoff

Retired CAA/FAA control |er and team supervisor, Cleveland
ARTCC,

Tlrey K. Yickers

Ofrector, ATC planning, Alrways Engineering Corp. Formerly
CAA/FAA controller and tower chlief. ATC research and
development and alrport planning. Editor, Journal of Alr
Traffic Control.,
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Appendix B,

AIR ROUTE TRAFFIC CONTROL CENTERS
ALBUQUERQUE KANSAS CITY
ATLANTA LOS ANGELES
BOSTON MEMPH | S
CHICAGO MIAM]

CLEVELAND MINNEAPOL IS

DENVER NEW YORK

FORT WORTH OAKLAND

HOUSTON SALT LAKE

INDIANAPOL I S SEATTLE

JACKSONVILLE WASHINGTON
JERMINAL AREA FACILITIES

ALBANY EL TORO TRACON NORFOLK

ALBUQUERQUE FORT LAUDERDALE O'HARE

ATLANTA FULTON COUNTY OHIO STATE

BAL TIMORE HAGERS TOWN ONTARIO

BAY TRACON(SFO) INDIANAPOL IS OPA=LOCXA

BOEING FIELD JACKSONVILLE PHILADELPHIA

BOSTON JOHN F, KENNEDY PHOENIX

CHARLOTTE LAGUARD!A REGIONAL TRACON (DFW)

CLEVELAND LAS VEGAS . SALT LAKE CITY

COLUMBIA L INDBERG SAN CARLOS

coLumBusS LOS ANGELES SAN DIEGO TRACON

CUYAHOGA COUNTY LOVE FIELD SAN FRANCISCO

DALLAS FORT WORTH MCCLELLAN RAPCON SAN JOSE

DENVER MiAM{ SEATTLE

DETROIT MINNEAPOL I S/ST. PAUL ST. LOUIS

DULLES MORR | STOWN TUCSON

EDWARDS TRACON NEW YORK TRACON WASHINGTON, D.C.

NEWARK WESTCHESTER
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Facllitles Visited







