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MAY 2 8 1988 

D r .  Bernard S. Loeb 
Director of Aviation Safety 
National Tranagortatian 
Safaty Board 

C ,C. 
.-3,., .. 490 LIEnfant Plaza Eaat, SW. 

Washington, DC 20594-2000 

Dear Dr. Meb: 

The Federal Aviation Adminiatration, pursuant to 
Section 845.41 (b) of the Rulea o f  Practice in Tranaportatian: 
Accident/Incident Hearings and Reports of the National 
Transportation Safety Board, eubmita the enclosed comments to the 
public record in respanae to the Petition for Reconsideration of 
the Direction GQn4rale dc 1'Aviation Civile of the Republic o f  
Prance, in the aircraft accident report involving.Simmons 
Airlines, d-b .a. American Eagle Flight 4104,  Avions de Transport 
Regional (ATR) Model 72-212, N4OLP;M. The accident occurred at 
Roselawn, Indiana, on October 31, 1994. 

Copies of this letter and the enclosure have been served on all 
other parties trr the investigation, and proof of service is 
enclosed. 

Sincerely, 

Guy 3 .  Gardner 
Associate Administrator for 
Regulation and Certification 

Enclosure 

cc: Members of the Board 
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United Stnta of America 

.;'kation.~ ~ n n s p t a t i o n  S.~W B ~ N  
Washington, DC 20594 

In the Matter of the Investigation of the 
In-Ftight Icing Encounter and Lass of Control -- - ,  

. . 

Simmous Airlines, d.b.a American Eagle Docket No. AAR-961001 
Flight 4 184, Avions de Transport Regiooal (ATR) 
 odd 72-2 1 2  N40 I AM, Ro selawn, Indiana 
October 3 1, I994 

Comments of the Federal Aviation Administration to the Petition for 
Reconsideration of the Direction G h M c  de 1'Aviation Civile of 

the Republic of France 

The Federal Aiiation Administration (FAA), punamit to  Section 845.41@) of the 
Board's Rules of Practice in Transportation Accidentflncident Hearings (49 CFR 
845.4 I(a)), hereby submits comments to the public record related to the Petition for 
Reconsideration of the Direction G4nCrale de I'Aviation Civile W A C )  of the Republic.of 
France in the subject accident. The comments of the Federal Aviation A-on 

, , 

(FAA) are organized in three general areas and correspond to issues one through four of 
the DGACs Petition The FAA has reviewed the DGACs issue five and, wMe electing 
not to comment formally, does support a review of the human factors issue of crew 
performance in the events leading to the accident. 

More specifically, the FAA submits the following comments: 

1. The Report incorrectly d y z e s  the evidence from earlier ATR incidents and 
the FAA's response to certain icing recommendations issued by the Board in I98 I, and 
erroneously finds that the Roselawn accident was foreseeable. 

2. The Report does not correctly address the aircraft certification process in 
general and the role of bilateral airworthiness agreements in particular. 

3. The roles, hnctions, and responsibilities of the Aircraft Evaluation Group 
(AEG) and the Transport Airplane Directorate are misrepresented. 



I. THE ROSELAWN, INDUNA, ACQDENT IS NOT DIRECI'LY RELATED 
EMUER ATR ICING INCIDENTS .,\ - 

Since 1986, wbm the ATR-42 entered d c e ,  the ATR fleet has acammkd 
approximately 4 million flight hours. During the time prior to the lioselawn &dent, 
there were five serious roll anomalies related to in-flight icing on the ATR-42. The FAA 
believes that there is a pattern to these earlier incidents, but that pattern is unlike the 
Roselawn accident in several important ways. Most impbrtantly, except for the Newark 
incident, these earlier incidents were all related to-@ aerodpumic stall of the wing at slow 
speeds and high angles-of-atkk (AOA) during flight in severe icing conditions. The 
Newark incident also occurred in mere  icing conditions, .but it was accumpanied by 
gustdturbulence and occa~~ed at a lower AOA than the o t k  incidents. 

Indeed, in each of the five pre-liodawn incidents the roll was induced by a stall and not 
. by an aileron hinge moment anomaly.' I .  each previous case the roU occurred prior to 

aileron movement. By confrasf at Roselawn, the a i l a n  hinge moment anomaly caused 
the aileron to d d e d  compl~ely to its extreme right wing down position before the roll, 
and the aileron deflection then caused the roll. In addition, in the pre-Roselawn incidents 
there were no reports by the flightam of high control wheel forces whereas in the 
Roselawn situation there was evidence, fi-om control wheel kovement, of higher than 
n o d  control wheel forces or inadequate or conflicting control input by the aew. 
Simply stated, the Roselawn accident was caused by a phenomenon different from the 
phenomena involved in the earlier incidents addressed by the Report, and one that 
generally was not well understood by the aviation industry. This new phenomeaon relates 
to aileron hinge moment anomalies caused by supermled large droplets (SW)) (dehed 
as icing conditions consisting of water droplets larger than those contained in Appendix C 
of Part 25, and includes Ereezing drizzle and freezing rain). . 

In each of the earlier incidents dikssed by the Board, except for Newark, the airplane 
stalled at or slightly lower than the AOA of the icing stall warning threshold due to the 
accumulation of icing having c h a c t ~ c s  that were outside the &cation standards 
and outside the design standards for the airplane. Airflow separation over the wings due 
to a classic trailingsdgefirst stall progression predominated in each of the preRoseIawn 
incidents. Also, freeing rain appears to have been present in most of the d y  incidents. 
However, study of the digital fight data recorders (DFDR) for the earlier incidents 
indicates effkcts of fieezing rain that were totally unlike those obsewed at Roselawn. 

The mnl.1-01 phenomenon oficn referred to as "binge moment anomaly" is morc p~operly d m i  as a 
shift in mquhd pilot control fonx to maintain a desircd air& attitude. Under tbc mcd severe 
conditions this shift rcsults not in 1- but reversed control foroes. Simply statod, a tcvmd of f o l a  
means that if tbc control what were rclcasod. it would move away from the neutral pasition and q u i r e  
forcc to return it to the neutral position The term "hinge moment anomaly" is often uscd synonymously 

: with "binge moment shill" and 'hinge m o m t  reversal." Hinge moment anomaly is wt an incnasc in 
control wbccl force, and in the case of the Rasclawn accidenf tbc coniml surkcs mnaincd && a d  
thc amlrols o p a t a l  in thc normaI s e w  that is, mnuol inpul in thc right wing down d i d o n  d l c d  
in airplanc roll to tllc right. 



Oaiy in the Newark k i d &  which involved haeang raiD CO&OILS resulting in a 
reported accretion of 3.inches of unclearable ioc aft of the & protaction systuq did the 
stdl occur at an A O K ~  than stall &r&g However, Newark is p d &  to a n a l p  
became of the compli c r  "' *ons of the asmuawl a d  recorded severe turbuleme andor wind 
w- . . 

While the pre-Roselawn inciderits were probably related to low-speed aerodynamic stall of 
the wing, FAA analysis of the Roselawn &d&t reveals an entirely Werent 
phenomenon. In the Roselawn accident, with the a i r d  flying at holding aimpeed with 
wing flaps down Is0* a ridge of ice, possibly (butnot ncce%dy) asymm&cally 
distriiuted on the right and left wing built up just & of the ioc protection boots and 
immediately ahead of the ailerons. Prior to experiencing ~ o n b o l  problems, the wing AOA 
was i n a d  when the flaps were retracted wf4e maiatahhg airspeed. At a particular 
A 0 4  the aidow over the ailerons was suddenly disrupted by the dirturbed m o w  fiom 
the ice ridge. This resulted in an imbalance in the aerdynamic forces on the right aileron 

a to deflect its trailing edge up, which in turn resulted in a full deflection of both derons to 
the right-wingdown position. The aerodynamic M o w  disruption was aggravated by the 
dynamics of the roU upset, The Roselawn accident a i d  was flying at a relatively high 
speed (approximately 188 hots), ,and it was in the m mute portion of the flight (a holding 
pattern prior to the beginning of the approach). Each of the d a  incidents oaamed 
after ice accreted with the 0aps fully retracted at speeds mu& lower than Vm and during 
the cruise or approach phase of the particular flights. Thus, in this respect aIso, the 
Roselawn accident was unrelated to the earlier incidents in this basic and fbndamentd 
m y -  

The significant differences between the Roselawn accident and the prior inadents are 
critical. The Report does not discuss the significance of these Werences, and the 
importance of this fact is critical since it forms the basis for incorrect conclusions. 

Xn the five pre-Roselawn roU upkt incidents discussed in the Report (except for the 
Newark incident), the airplane stalIed at a slightly lower AOA than the icing stall warning 
threshold. These incidents were characterized by increasing drag and increasing AOA 
over a period of several minutes before the upsets. More importantly, these incidents 
were chacactetized by wing rocking, indicative of wing stall. 

It is particularly important to understand that airflow separation during the trailingedge- 
first stall progression predominates in the preRoselawn incidents. There were, in all cases 
except for Newark, ample ares for the crews to observe decaying airplane charactexistics 
and to take corrective measures. In all cases, increasing power to overcome increased 
drag would have prevented speed decay to the point of control difficulty and would have 
allowed the crews time to exit the icing condition. However, if selected to altitude hold or 
pitch attitude hold modes, the autopilot would have allowed increases in the AOA, adding 

: hrther drag. In the first case, speed would decay at a constant altitude, ultimately causing 
the airplane to enter the stall region; and, in the second case, the airplane would descend 
and may also slow down. 



Fr~3&aIso~topradominSteintbcMosinsedN&iaddentsandappears 
likdy ia the o k  t h r & ~ ~ ~ ~ ~ &  cncauaterx, as wdL S i  tbc Baps were not 
&ended ia m y  of the previous iacidtats, ice d o n s  on tbc leading edge with 
significant ice on the wing un- oomiiuted to substantial drag increasts. Studies 
mmntly completed by Aerospatiale have also shown that in the Roselawn accident 
configuration, spanwise changes to the stagnation point associated with flap exteasion 
would tend to produce ice formation on the deicing boots on the wing forward of the 
flaps, but aft of the deicing boots on the wing forward of the d m n s .  This point is 
explained more fully in the 9Zoselawn Accident" section of this petition. 

In the preRoselawn icing encounters, combinations of failure to activate' ice protection 
systems, continued operation in very severe outof-elo* icing conditions, and hilure 
to recognize airspeed decay over several minutes w m  cansidered by the FAA to k 
preventable by anyone using normal airmanship skills. 

Analysis of the earlier incidents, espacially the one at Mosineq clearly demonslates that 
the effects of fieezing rain produce a number of eff- on the aircraft that are totally 
unlike the Roselawn situation. Drag increases a s d a t e d  with only several minutes of 
flight in the freeing rain conditions of the pre-Roselawn encounters are comparable to the 
drag that would k experienced after nearly 40 minutes of fli&t within Appendix C icing 
conditions without the operation of the deicing boots. Thus, the eff- of fieezing rain 
tended to mmr more rapidly and were accompanied by clear and substantial performance . 

decrements. Further, and again in the case of Mosinee, lateral lift asymmetry (wing 
heaviness), sensed as a substantial reduction in control effectiveness was observed. 
Neither of these factors-substantial drag increase prior to the accident or reduced control 
effectiveness-were observed in the DFDR data fiorn the Roselawn accident. 

Mosinee, Wisconsin, ~ecembe,r 22,1988, ATR-42, Airplane Serial Number (S/N) 91 

Regarding the Mosinee incident, the FAA has no disagreement with the Board's hding of 
probable cause as stated in its accident brief adopted June 25, 1990, that tbis incident was 
stall induced by the accretion of moderate to severe clear ice. However, the FAA 
disagrees that the Mosinee incident is otherwise related to the Roselawn accident. 
Specifically, the ATR-42 air& at Mosinee was being flown in ~~ rain with the ice 
protection system turned off until after the roll upset. Significant in the went sequence is 
the fact that the airplane rolled 28" kfore the ailerons deflected. The crew then rapidly 
applied aileron deflection counter to the roll and the airplane responded. However, the 
crew perceived the response to be abnormal. The Captain's written statement correlated 
with the DFDR analysis: "My control effediveness had been reduced to the point of 
almost no input [response] for control movement on my part." The First OfE&s written 
statement described the handling characteristics in roll: "The aircraft would not respond 

: to control input . . . the a i r 6  was still very unstable." This clearly shows that the 
incident was related to wing lift or stall asymmetry since in the Roselawn accident the 
airplane's DFDR data showed that the accident airplane responded to aileron deflection in 



a normal way. ~ o m v d . ' a t  Roselawn, the ailaons deflected to the stop prior to the 
airplane rolling. Thus, Mosioee and Roselawn were different ~e~ociynamic 

- 7 .  

events. ?. ? '  

...>'. 
I d 

Tbestallsi~onwhichMoSinarcpreserrtsis~~andacauatdy~~v~inthe 
ATR might Crew Operating Manuat Moreover, according to the DFDR, normal aileron 
*ty was observed after the stall The ailerons deflected after the autopilot 
disconnected, but control inputs were promptly made by the mew in less than 1 m n d .  
The mew applied control wheel input opposite the roll and added aqhe power to recover 
the airplane to a wings-level attitude. The flight data record& evidence does not suggest 
that aileron hinge moment anomaly caused the roll but rather post-stall rolloff followed by 
normal post-stall activity of the ailerons. Moreover, uncommanded control f o r m  were 

, . . -  . not at issue in the Mosinee incident. 

Airhme de-icing was not seladed on prior to the roll upset. 

Indian Ocean, April 17,1991, ATR-42, S/N 208 

The Air Mauritius incident over the Indian Ocean was similar to the Mosinee incident ia 
that there was no d e m o d o n  of aileron hinge moment anomaly. 

3 

During cruise at 16,000 feet and a static air temperature of -3" C, the speed of the Air 
Mauritius flight decreased from 190 knots calibrated airspeed (KCAS) to 165 KCAS at a 
constant RPM and presumed constant power setting and coincided with flight through . 

clouds. Two diverging rolls of approximately 5" and 12' right wing down were controqed 
by the autopilot. The autopiIot then disconnected and the Rirplane rolled to 40" right wing 
down. Aileron inputs of 5' to 8" against the roll combined with simul&neous reduction of 
AOA from 10.8' to 5.4" recovered the airplane to a wings level attitude. Propeller RPM 
was at 77 percent and engine torQue at 71 percent at the start of the incident. Engine 
torque was increased to 77 percent during the roll to 40°; then it was increased to 
93 percent during the recovery in the 32-second incident. At recovery, speed i n c r d  to 
175 knots coincident with a loss of altitude of 900 feet. 

What is important to note with regard to this incident is that the airplane stalled while on 
autopilot after experiencing dramatic increases in drag d by a i r h u e  ice accretion. 
Dramatic changes in both increase and decrease in total drag were associated with cloud 
penetration. Simulations later showed that the control wheel forces were less than the 
limit defined in FAR 8 25.143, 

Since the aileron movements were against the rolls, this incident was unlike Rodawn. 

M a m e  de-icing was not selected on prior to the roll upset. 



B m n ,  South ~ d & ,  Unitad Kingdom, August 11,1991, ATR-42, S/N 161 
.. 

The Board staff has d a t e d  that thetoll upset that occurred ovcr Bcccog United 
~iagdom,wassim~f&ihe~~~w~~accidrnt' T i x ~ a l s O ~ t h a t i t ~ a o t  
observed other airplane roll upsets with the same chmdc&ics as the ATR. The FAA 
does not agree. 'Ihe FAA has cx;amined the Brecon incident and bas concluded that it is 
not similar to the Roselawn accidetrt. There is no indication of aileron hinge m o m t  
anomaly associated with the Brecon incident; rather, it appears to be a conventional stall 
that occurred at AOA lower than the s&1I protection system stick pusher threshold The 
reduced std AOA was caused by severe ice, whi& again vhs outside the Limits of the 
airplane certification standards. 

h the Brecon incident, the airphe encountered a convGti'ona1 stall white at a-uise at 
flight lewd' 180 with the autopilot engaged, ai&ame de-icing seleded "on," and propeller 
RPM at 77 peicent (ii lieu of a Betting not below 86 percent spcded for flight in icing 

. conditions). At a constant power setting of 67 percent, airspeed decreased d o d y  from 
180 to 145 knots cali'brated airspeed at a rate of 8 ho t s  pcr minute. The corresponding 
AOA necessary to maintain altitude i n a d  from 3" to 10" varying to 13'. The 
autopilot disconnected at an AOA that suggested 6 e I f h a n e d  at stall warn& The 
ailerons were used in a conventional way opposite the roll. There is some evidence of 
aileron buffet, but no evidence of hinge moment anomaly, as'been in the Roselawn 
accident where the roll resulted from the aileron seIfdefledion. 

The Brecon incident is characterized by four diverging rolls to a maximum bank angle of 
48" left wing down, then 50" right wing down. Aileron deflection was always against t h ~  
roll; that is, in the direction to recover the airplane, which is exactly opposite of the 
Roselawn accident. At the 50" right wing down roll position, the AOA was dramatically 
reduced in a rapid pitchdown maneuver to zero g. After that, the airplane was promptiy 
stabilized in roll with a few mino!: overcocrections. Shortly &mar4  the flightcrew 
reported to air traffic control very heavy icing conditions at flight level 180. Thus, B r m n  
and Roselawn are not at all alike. 

It is useful to compare the Brecon incident with an incident that ocamed on another 
airplane in the same weather system. On the same day, August 1 1,199 1, in the same 
general weather system, 50 miles to the east, a British Aerospace Ltd., Advanced 
Turboprop (ATP) experienced a roll upset during climb. The airplane lost approximately 
3,500 feet in the recovery. There was also a pattern of diverging, then converging roll 
oscillations, At the extreme, the ATP airplane rolled fiom approximately 20" right wing 
down to 68' left wing down The incident started at an AOA of approximately 5" below 
the normal stall angle and stall warning threshold. The pilot reported that he manually 
disconnected the autopilot after the incident started an4 during the recovery, the airplane 
was slow to respond to roll control inputs. 

p. 130, lines 15 - U., Sunslunc Mmting transcript. 



The ATP elevator and t h ~  herom showed signs of kdfd Normal d c r a ! i o n  cscillrted 
during the incident from 0.7 to 1.5 g. Propeller vl'brations were also reported. Witb the 
exaption of !he fact f.ctthe A W  (af Cowly) was in a climb, rmnparsd with the coaaant 
altitudecruiseoftbcA' a t B ~ b o t h B i g h t d t t t a m r d c r t r a a r r b o w v e r y ~  
time histories. It 'u also aatewody that roll anomalies-in severe icing conditions bave 
occurred on other a i r p h  in addition to the ATR and the ATP where it has been 
determined that speed management by the crew was inadequate. 

The FAA's conclusion is that the Brecon incident was caused by fundamentally diffaent 
factors than the Roselawn accideni, based on completely different flight data timc 
histories. To the atent that the Report equates !he Rodawn accident with the B r m u  
incident, the FAA believes that there was a misunderstanding of the s i ~ c a n c c  of the 
aerodynamics of the two'k;ents. 

a ' 

Newark, New Jersey, March 4,1993, ATR-42 SAV 259 

During descent for finaI approach with flaps at the 0" position, RPM at 77 percent, and 
engine torque at 30 percat, the airplane-in turbulence ran& o v d  from 0.8 to 
1.4g-qmienced a 1.32 g spike as the AOA reached 7". The autopilot disconnected as 
the airplane rolled to 14" right wing down. The ailerons then deflected to go right wing 
down until the aew responded in approximately H second to input tull (to the stop) I& 
wing down aileron This is e d y  opposite the situation that existed at Roselawn where 
the aileron selfdeflected to the right wing down stop, thus causing the aircraft to roll. 
The Newark airpIane then continued to roll 52" right wing down and under control of the 
crew to 10° left wing down. The airplane then experienced two more roll e x d o n s  to, 
the right to 28" and then left to 27". After the second rob the pilot increased engine 
power (torque) to 96 percent. The airplane experienced a minor roll to 21" right wing 
down at an AOA of 9.6O as the vertical acceleration reached 1.4 g. Considering all of 
those facts, it appears that possible ice accretion asymmetry associated with the crew 
report of 3 inches of ice beyond the aft limit of the boots combined with turbulence was 
responsible for the roll upset at an AOA prior to stall protection system (SPS) activation, 
Moreover, a stall prior to actuation of the SPS, induced by turbulence with a reported 
3 inches of unbroken ice beyond the limits of the ice protection system, resulted in 
post-stall roll excursions. 

The Newark inadent is somewhat different fiom the other incidents because of the 
complication of the rapid and dramtic changes in the load factor induced by gusts andfor 
turbulence. This combination of factors complicates the issue and makes it more dficult 
to assess and categorize. However, and notwithstanding the complicating fadors, one 
thing is very clear, and that is that the Newark incident is different from the Roselawn 
accident in a very important way. In the Newark incident, the pilots were able to hold fbIl 
aileron opposite the roll and recover the airplane to a wings-level attitude. At no time at 

\ Roselawn did the crew input left aileron to the limit of aileron deflection. 



In this Newarl; iaddmf-lde accretion is of spacial inta*d. It was alleged by the am that 
therc werc 3 h h  of ice covefing the entire span of the wing This c x i n m r m  m o m t  
of alleged ice was ap@i@matdy four times the height of the kc ridge which nearly 
w l i ~ t h e R o ~ & h ~ r y a n d ~ o c t h e ~ o f t h e i c e s h a p c ~ b y ~ ~ ~  
during d c a t i o n .  Ncvtrthcl- in neither of hose cascs was the resulting &cct on the 
ailerons the m e  as was experienced at Rosdewa Further, the pilot of the Newark 
airplane reported control wheel force charaderistics that were not at all similar to those 
apparent at Roselawn. 

Here, too, FAA's conclusion is that this incident p very dEerent fiom Rosefawn. While 
it may be true that the Newark incident is difficult to assess and categorize, it cleady 

.. . differed fiom the Roselawn situation in that the roU preceded the aileron.movernent. 
I '  

Burlington, Massachusetts, Janua y 28,1994, ATR42, S/N 153 

The Burlington incident was also unlike the Roselawn accident At Burhgton, during 
cruise at an altitude of 16,000 feet with the autopilot engaged, speed decreased at a 
constant rate from 158 KCAS to 143 KCAS in 47 seconds. As the AOA incxeased fiom 
7.6" to 1 I S 0 ,  the autopilot s e l f b n n e d e d  at the stall warning. The vertical l a d  tictor 
showed a sudden decrease, referred to as a "g-breakm defining a sudden loss of Lift at the 
stall. The airplane rolled 10" to the left prior to autopilot dkonnect with the autopilot 
applying aileron against the roll at the time of disconnect. RoU continued to a maximum 
angle of 54" left wing down as the AOA increased to 12.4O. At stall waming autopilot 
selfdiscomect, the ailerons deflected 10" left wing down until the crew took control 
rapidly, applying 13" right wing down aileron and simultaneously reducing AOA to 7.4"; 
Propeller RPM was at 86 percent and engine torque at 64 percent, and both remained . 
neady constant during the incident and recovery. M a m e  de-icing had been selected on 
prior to the upset incident. 

Unlike Roselam this incident a stall identified by a g-break, followed by aileron 
deflection until the crew responded within approximately '/t second and then applied 
neady fill opposite aileron to mest the roll and regain control of the airplane. From 
g-break to wings level took 11 seconds, d a t e d  with an altitude loss of 900 feet. The 
altitude loss followed nose-down pitch input d a t e d  with stall recovery. There was no 
roU overshoot. 

The stall occurred as the autopilot maintained altitude by increasing AOA as the airspeed 
decreased. No additional engine power was added to compensate for decreasing airspeed 
caused by increased drag as a result of ice accumulation. 

The differences between the Burlington incident and the Roselawn accident are not 
arguable. The situations are cleady unlike each other, and the fad that the Report equates 

.. them is firther evidence of a misunderstanding of the si&mce of the aerodynamics of 
both events. 



The Rusela6a Accident, October 31,1994, ATR-72, SM 401 

~nimpo~fsdorid~~osdawn~dccidenfaodoac~chthe~rtdoaimtpo~~ 
pmpdy, is that the oo&lex atmospheric icing conditions at the accident site cootaintd a 
large amount of ~~ droplds in the mar-hezhg range aod perfraps few droplets 
that were even larga. This wrusuat b i P l c  icing condition, combined with the haeased 
exposure of the upper wuface of the outer wing at thc decreased AOA prith the &aps 
extended to lSa, was essential to rapid formation of a high ridge of ice forward of the 
ailerons. The f o d o n  of this ridge involved proper use of the deicing boots by the 
fightcrew that p e r i d i d y  cleaned the leading edge but not'thc ice d o n  aft of the 
active portion of the boots, thus forming a sharp steplike wuface irrqplarity. This 
irregularity caused the ice ~ u I a i i o n  at that position to grow in height and dowed the 
ridgc to maintain a sharp, irregular edge, which proved essential for the akfiow 
disturbance. White the ice ridge may have been slightly s p a n k  aqmmbic, gross 
asymmetry Ge., ice on one wing but not the other) was not necessary for the Roselawn 

.. upset This k t  was shown by actual flight tests by Aerospatiale that duplicated the 
Roselawn upset with ice shapes on both wings forward of the ailerons. 

A sharpedged, 'megu1a.r ridge of ice of limited chordwise extent with elements over 
3/4-inch in height afk of the deicing boots at 8 to 9 percent wing chord caused airflow 
separation over a limited chordwise region aft of the ridge & i)re AOA exCBBded 
approximately 6 O .  This region of separated airflow did not extend aft to the trailing edge 
of the wing but became reattached. However, the resulting unsteady aerodynamic 
disturbance was suEcient to alter indirectly the pressure over the.aileroa 

At low AOA, this aidlow separation located immediately aft of the ice ridge may have 
reattached, but flow separation at the trailing edge of the wing advanced progressively 
forward as AOA increased. At a certain AOA greater than the onset of the initial 
separation but much less than the, wing stall,angle, the trailing edge separation reached the 
deron hinge line and the difference in pressure above and below the aileron was sufjicient 
to cause the right aileron to deflect upward and the left aileron to deflect downward, thus 
promoting a right roll. In this case, due to very good aerodynamic balance of the ailerons, 
the left aileron contributed little if any restoring force to the right aileron, and'the roll 
continued. AIso, due to the right roll rate, the AOA seen by the right aileron was greater 
tfian the AOA of the left aileron, promoting greater flow separation over the right aileron 
and less separation over the left deron, increasing the right aileron trailing edge up hinge 
moment, and decreasing the contribution of the left aileron to decrease the deflection of 
the right aileron. This was a low AOA phenomenon, hrther placing Roselawn apart from 
the other icing incidents. 

Proper use of the ice protection system by the nightcrew removed ice from the leading 
edge of the wing and minimized the drag buildup caused by ice on the wing leading edge. 

.. Selection of flaps at 15" during the hold not only contributed to the development of a 
damaging ice ridge aft of the active portion of the boots on the upper d a c e  of the wing, 
but also prevented drag-inducing ice fiom fonning on the lower surface of the wing. 



Thus, the drag increase dserved in other SIX) k i d &  was not evident in the Roselawn 
accident until the flow separatad afk of the ice ridge and wer the ailerons at approximately 
6 O  AOk -. .. 

1 -. 
'- 3 , ( 

Because flaps were ataxled during the iceacadon ebasc, there was a difference in the 
stagnation pints of the wing forward of the flap compared to the wing forward of the 
aileron. Recent analysis by Aerospatiale has shown that at the Rosclawn coeditions, the 
stagnation p in t  forward of the ailerons would reside somewhat bigher (fbrther aft) than 
forward of the flaps. Thug the ice that formed on the outer wing fomed aft of the boots 
while the ice that formed forward of the &aps f o m d  on the boots and was subsequently 
removed by deicing boot operation Tbis partial span ice ridge on the upper s . of 
the wing (together with the lack of ice on the lower surface of the wing) produced a 
mi- drag increase less than approldmately l a ,  according to Aerospatiale. The 
d e a l  ice shape that was genefafed as a r d t  of the tanker testing that reproduced the 
flight profile of the Roselawn accident matched the Roselawn drag increase. 

During the holding pattern turn prior to the Roselawn roll upset, with the autopilot 
engaged in altitude and heading hold mode, the DFDR data indicated that the ailerons 
were defleded in a left-roll direction The autopilot self-discomeded and the airplane 
rolled rapidly due to the uncommanded aileron deflection All of this happened at an AOA 
much lower than the advanced icing stall warning (stick shaker) or icing stall identification 
(stick pusher) threshold. It occurred within a very narrow AOA range such that the first 
substantial indication of impending upset was the rapid deflection of the ailerons to the 
right wing down stop, which was followed by a roll. 

Extensive flight and wind tunnel testing coaducted by the manufacturer after the accident 
revealed a distinctive charaderis&ic about the mechanism that caused the roll upset. At 
approximately 6" AOA, normally-attached airflow just aft of the "Roselawn" ice ridge 
became detached from the wing qnd then reattached hrther aft along the chord. The 
location of the reattachment w& m t i c  and sensitive to small changes in A 0 4  which 
induced an emtic change in pressure on the upper surface of the aileron. The rapidly 
changing pressure over the aileron tended to deflect the aileron up or down and required a 
substantial and opposite fluctuating control hd force to hold it steady or set it to the 
desired position. This erratic behavior was observed in the AOA range between 6" and 
10". After exceeding 10". erratic changes in control wheel forces suddenly decreased by 
approximately 75 percent and did not subsequently increase evm though the AOA 
increased to 15". Significantly, during post-accident flight testing with the Roselawn ice 
shapes, the airplane stick pusher actuated before the wing stall angle was reached. Thus, 
the FAA does not consider what occurred at Roselawn as the same kind of an event as the 
pre-Roselawn occurrences but simply at a lower AOA; rather, the FAA considers 
Roselawn to be totally different in kind due to the unique characteristics of airflow 
separation. 

Airflow separation which moves towards the leading edge or the trailing edge of the wing 
are important and distinctly separate mechanisms, each of which may cause aileron and 



roll anomalies but of & f f d  magnitudes. Most i m p o w ,  tach is mipoasive to 
d i f f k a t  comctive megEures. For the icing incidents prior to Rosehq s c p d o n  
~ a t t h t ~ q d g c ~ a n d ' t h e a r r t c t i u e - e f f h c f b r b  
conditions iodudtd d& the onset oflepMxion o v a  the wing by inrtalktion of wiag- 
mounted vorttx gcacmtm (VG) and rcdudng the SPS thrcshoIds bring flight in icing 
conditions. These VG's wert not effective ia helping to prevcat the Rodawn upset since 
they are 1-4 at 30 percent chord, and were i m d  in the iceridgscaused airflow 
separation. Roselawn corr-e measures necessitated the prevention of a ridge of ice 
greater than the critical height from forming forward of the aileron by inueashg the 
chordwise extent of the adive portion of the pn-c boob on the upper surface. This 
significant tiiff- ia the appropriate corrective measures is itself the best evidence of 
the hdamental differences between the Roselawn accident and the prior incidents, and it 
is one that the Report docs not acknowledge. 

The inwpable fads are that the fiutdaumtal aerodynatnics of Roselawn, the tactiIe cues 
. presented to the crew, and the design corrective measures were Werent at RoseIawu than 

in any of the pr&g incidem. 

The FAA Did Not Ignore Icing-Related Recommendations 
Issued In 1981, And In Any Case The NTSB Has Misjudged 

Their Significance To The Roselawn "Accident 

The Report asserts that if the FAA had complied with the Board's I98 1 recommendations 
regarding freezing rain and mixed-phase icing conditions (supercooled liquid water and ice 
aystals), the Rodawn accident may not have occurred. While the FAA has not 
incorporated freezing rain or mixed conditions into its icing requirements, in the case of 
the ATR, the airplane, during post-cation flight testing by Aerospatiale, was tested in 
freezing rain conditions, and no control response similar to that at Roselawn was 
observed. What the FAA, and the entire aviation community, found is that effects of 
freezing driele appear to be far more advem than freezing rain with resped to the 
formation of a ridge and the ability to getletate large, rapidly dmghg and reversing 
control wheel forces. In the case of the ATR accident at Roselawn, where the airplane 
meted ice with the flaps extended, the r d t i n g  ice ridge on the upper surfice was not 
accompanied by a substantial iacreme in drag. Moreover, it has also recently hem 
documented that, in certain other conditions and configurations not related to Roselawn, 
freezing d d e  can also be fhr more adverse in drag.than freering rain or mixed 
conditions. Thus, freezing drizzle, not freezing rain or mixed conditions, appears to be the 
most severe condition, which is counterintuitive to the usual cause/eff& reIationships 
associating severity with size and amount. 

NTSB Recommendation A-8 1- I 16 is particularly relevant here; it states: 

Review the icing criteria published in 14 CFX [Code of Federal Regulations] 
[part] 25 in light of both recent research into air& ice accretion under varying 
conditions of liquid water content, drop size distribution, and temperature, and 



reoent developmeb'ts in both tbe design aod use of aircraft; and expand axtitication 
criteria to include fh&g rain and k e d  watct dropld~ce crystal conditions, as 

I ' 

The tnvironmeatal conditions d a r i i i i  in tbe recommendatioq for aU inttrrts and 
purposes, were examinad for thc.ATq a d  those conditions were found not to po,.e a 
problem for the aircraft. Because the fsds of the Roselawn accident are not c o d e n t  
with the assumptions ia the recornmeadation, the FAA does not believe that adheretlce 
with the recommendation would have prevented the Roselawn accident. 

> .  .... 
Based on all of the available &idence, the Administrator believes that, prior to the ATR 
accident at Roselawn, ATR airplanes had been tested ia fieering rain conditions and that 
the adverse effects of the £teezing rain appeared to be conv'btional drag incrkke and lift 
losslreduction in stall angle. Wbcn compared to the known history of the ATR and other 
airplanes in senice, the hazard due to freezing rain appears to be stall at an AOA less than 

. SPS activation while flying on autopilot accompanied by predidable rolloff followed by- 
but not caused b y 4 e r o n  activity. 

It is 'rmportant to stress that the hazard which existed at Roselawn was caused by water 
droplets in the fieering drizzle size range that are not assmhted with a drag increase and 
that were not addressed by its 1981 recommendations. Indeed, it appears that the Board, 
like the F A 4  the DGAC, and ATR, learned about the particular dangers of freezing 
drizzle only after the RoseIawn accident. At Roselawn, drizzlesize droplets cornbiied 
with configyration-related factors generated a ridge of ice-an ice accretion with a blunt 
forward surface, a sharp edge, and limited chordwise extent--located dose to the leading 
edge. This aerodynamically disruptive ridge of ice was respansib1e for the dramatic 
change in hinge moment at a low AOA that occurred at Roselawn. 

2. THE REPORT MISCONSTRUES THE CERTIFICATION PROCESS 
FOR FOREIGN MANUPACIWRED AIRCRAFT 

On pages 184-186, the Report states: 

The Bilateral Airworthiness Agreement between U.S. and Fmce  ehhates  a 
significant amount of duplication in the overall certification of an air&. This 
method of d c a t i o n  relies si@cantly upon the airworthiness authority of the 
exporting country to review manufacturer data and ensure adherence to the U.S. 
type certification procedures and requirements. It is generally an appropriate 
process if the FAA is involved in monitoring the certification by a foreign 
airworthiness authority. However, it appears that the FAA has implemented the 
process with extremely limited "hands-on* involvement in the development, 
construction and flight testing of the aircraft. . . . The Safety Board concludes thpt 
the FAA's limited involvement in the ATR 42 certification does not appear to have 
resulted in an improperly certificated airplane (ATR 42/72). However, such 



aass ive  relhcdon a fbreign h d k s s  Mbority could result in -inpropa 
d c a t i o n  of an ainxaft. Therefore, thc Safety Board bcJieves that thc FAA 
should rtvi&&d revise, as mcaary, the martoer in which it monitors a foreign 
llirwo- &rilf. c o q k  with U.S. type d e r t o n  roquirrmeots 
under the Bilateral Airworthiness Agreement (BAA). 

It is clear fiom the abovc+quoted text that tbc Board misundetstands the reciprocal 
certification procedures that exist under Bilatval Airworthiness Agreements (BAA) in 
general, and, in particular, under the BAA between the United States and France. As 
explained below, the Board also misundastads the role th"eeDirection G4uQale de 
1'Aviation Civile W A C )  had in the original &cation of the Aerospatiale ATR-42 
and ATR-72. 

- 4  

A BAA is a technical agreement concaning the performance of airworthiness cediat ion 
fimctions. It is based on, mong other things, a high degree of confidence in the scporling 
country's technical competence and regulatory capabiity for performing airworthiness 
d c a t i o n  hndions within the scope of the particular agreement. The United States. 
bas developed and implemented BMs with 27 other countries. Each agreement varies 
considerably in scope, but ali of t h m  provide in effect that, "the importing State shall give 
the same validity to the cmtZcation (made by the competent aeronautical authority of the 
exporting State) as if the d c a t i o n  had been made by its (de importing country's) o m  
competent aeronautical authority in accordance with its o m  applicable laws, regulations, 
and requirements." Para 2a BAA, 24 UST 2142,2143 Sept. 26, 1973. 

' Before a BAA can be adopted, the FAA performs an indepth technical assessment of t l y  
exporting State's civil aircraft cmtZcation system. This includes an assessment of the 
foreign airworthiness authority's technical competence, capabilities, regulatory authority 
and efiicacy, as well & the foreign industry's overall state-of-the-art in design and 
manufacturing capability for the p p e  of the agreement sought. This process typically 
takes several years to complete. 

If the FAA's technical assessment is satidktory, the FAA notities the U.S. Department of 
State @oS). The DoS then works on the dr& of the scope, substance, and t ad  of the 
BAA, usually working with the civil airworthiness authority of the other State. Once a 
draft BAA is completed, the text is transmitted by the DoS to its counterpart of the other 
country for review, comment, and negotiation. The DoS concludes the BAA process 
through an exchange of diplomatic notes with the other State. 

One condition that is common to all 27 of these agreements is that the importing State 
may prescribe additional technical conditions, "which the importing State finds necessary 
to ensure that the produd meets a level of safety equivalent to that provided by its 
applicable laws, regulations, and requirements which would be effective for a similar 

.. product produced in the importing State." P m  4, BAA 24 UST 2142,2143 Sept. 26, 
1973. Thus, the FAA w o k  through these agreements to make findings, as required by 
49 USC 5 44704, that the import product meets U.S. or equivalent standards based on a 



c d f ) ' h 3  -sit to (bhi &kt from the civil rirwoahiaess authority of (he exportisg 
State. .. - .  

The Type Certiri'&iion P- Under A Biitval AMorthina. Agecment 
. . 

Atypc wrtEcate i s b e d  formaimaft, a k d  or pcopetlertrmmktwed ina 
foreign country in accordance with the requirements of 14 CFR § 2 1.29. This regulation 
provides that t typc d c a t e  may be issued for a product that is mazlufhxed in a 
foreign country with which the United States has an agreement for the acceptance of these 
produds for export and import and that.is to be imprted hto the United States ifthe 
country in which the product was maaufactured certifies that the product has been 
examined, tested, and found to meet U.S.-cedication requirements. When issuing a type 
d c a t e  under i 4 CFR g 2 1.29, the FAA follows the protedures listed in Advisory 
Circular 21-23. These p d m  state, in part, "the FAA's findings of compliance for 
produds to be imported are based, for the most part, on technical evaluations, inspections, 

. . and certifications made for the FAA by the ECAA lExporting Couutry's Civil 
Airworthhess Authority] of the country of the applicant For all BAA type certification 
programs, .the exporting country assumes the role of the 'd- authority,' and the 
importing country assumes the role of the 'validat$g authority'." 

In the role of the validating authority* the FAA routinely ex&des its right to examine any 
data it chooses at any time during a type certifiation progam. The FAA exerases this 
right in order to assure that compliance with the U.S. certification basis has been 
demonstrated. In considering the most appropriate level of its involvement, the FAA wilI 
pay particular attention to its fhdiarity with, and the extent oc  its recent intaaction with , 

the exporting authority, any novel or unique f-es of the proposed design, and whether 
special conditions or exemptions are applicable. Generally, the FAA f m on areas that 
are controversial, covered by new regulations, or have been found to cause certification or 
semce problems on other progrtym. 

The Roles Of FAA Personnel And "Issue Papers" In The Certilication Process 

On page 185, the Report states: 

The Safety Board is concerned about the FAA's limited involvement during the 
initial certification of the ATR 42 and 72. For example, there were several 
meetings in which only one person from the FAA reviewed vast amounts of 
certification documentation and had to resolve problems from many technical 
disciplines. Further, because FAA personnel were either unavailable, or budget 
constraints restricted travel, issues involving noncompliance or other concerns 
were resolved only through "issue papers." 

: These statements q e  erroneous. The Report is incorrect in its assertion that a lone FAA 
employee was compelled to review "vast mounts" of assorted technical information on a 
transport airplane project without assistance of other FAA technical specialists who are 



~ i ~ t h j r r ~ ~ ~ l i n e ~ .  ~ ~ t ~ t h c t & ~ o f t h c ~ A A ~ p e d a l  . 
ccrtilicaiion M e w  Team leader at thc Boatd's public bming in Indhqm15s on 
Mareb 3,1995, one FM employee h attended thc find type board mdngs of some 
recent cet5cation pm&m. (Hearing tnnrcript p. 1496). Howmx, the budotss 
m n d u d e d a t ~ f i r ~ ~ . ! t y p e b a a r d m a e h i n g s b e n t i r d y ~ ~ a g ~ o f t b t  
t & d  d a d o n  review by the FAA haP aIready taka place. Thc purpose of these 
meetings is to amre that the comphce checklist is complete and that all open 
adminislrative issues are closed, so that the type'certificate can be issued. . '1 

The Report also demomtmtes a misu.derstanding.~f the ro16 played by FAA issue papers 
in a &cation progam. The Board beIieves that issue papers are used to compensate 
for a perceived lack of FAA involvement. In fad, issue papers are a normal part of all 
certification programs, both domestic and foreign, and they' play a vital role in Wea-ring 
d c a t i o n  requkmentq policy, p d u r q  lessons le!amed, and other valuable 
information to the applicant and foreign authority. Issue papers make clear any concerns 
the FAA may have about a particular d c a t i o n  subject, and both the foreign authority 
and the applicant have an opportunity to share in the resolution of the issue. Issue papers 
are an important and integral part of thorough domestic and foreign airplane type approval 
programs, and are not a crutch used to compensate for any shortcoming in FAA 
certifidon procedures. 

. ( . I  

Contrary to the suggestion made in the Report, an airplane cannot be certificated with any 
open issues. During the discussion of the various issues, the FAA, the applicant, and the 
foreign authority may not be in m r d  concerning the solution path. When all parties are 
in agreement concerning the solution pa!h, the issue is considered closed. The last step in 
all issues resolved by issue papers is that a finding of compliance is made by the 
certificating authority on FAA's behalf in accordance with the solution path. 

As a W e t  clarification, issue p w r s  evolve through several "stagesH during their 
development. In Stages I and 2, the FAA ident5es the need for the issue paper and drafts 
the issue paper listing the "statement of issue" and the "FAA position" The initial issue 
paper is then rRriewed by both the manufhcturer and, if a BAA prognuq the foreign 
authority. The r n a n u W e r  and the foreign authority are expected to provide their 
positions and any supporting documentation (Stage 3). Occasionally, lengthy d i i o a s  
are held at this stage until the FAA is satisfied that both the authority and the manufacturer 
understand the issue and agree upon a satisfactory means of compliance. 

When technical agreement is reached, the issue paper is revised to include the positions 
and supporting data of all parties. A final review of the issue paper is then made by the 
FAA at which time a "conclusion" is added and the issue paper is finally closed (Stage 4). 
For a BAA program, the FAA would then expect the foreign authority to make 
compliance findings on behalf of the FAA in accordance with the understandings and 

.. instructions contained in the relevant issue paper. 



lssu~~~mavi(dtdsdI(he~AAurertohd~~its~diliryuthevali~ 
authority and to assure &at the catificatirrg authority has all the information and 
&-ll6oase;y( :' .p apply patincnt FAA rcguLtions rod policy positions in all 
situations. OcmtbcF' isassmdthattheissucisd~andthatthemcansof 
compliance will be accc@hIc, it is a normal part of tkBAA process to aUow the 
~~g authority to make those findings of campliancc on behalf of the FAA If the 
FAA made its own findings of compliance, this would k o h e  a duplication of effort and 
would violate at least the spiit of the BAA Such duplication would detract &om the 
FAA's safety effort by greatly inaeasing the workload of d c a t i o n  persome& thus 
denying the a b i i  to apply resources in depth whqe needed. 

Under the BAA, the FAA retains control over the certification program wMe muItiplying 
the effdveness of its employees. The BAA accomplishes'k important safety function in 
foreign d c a t i o n  programs much as the Designaied Engineering Representative system 
and the Delegated Option Autharity system fundion in domestic cdfication 

It should be notad that during the original certification program for the ATR-42 the FAA 
prepared 98 h e  papers. For the ATR-72, which was a derivative of the a t r e a d y d e d  
ATR-42, the FAA prepared 19 issue papers. This large number of issue papers c l d y  
shows that the Board's assertion'of a "hands-OF approach to the &cation of these 
airplanes by the FAA is erroneous. 

Relevant to the icing certification of the ATR-72, Aerospatiale, through the DGAC, 
proposed an additional requirement for thc ATR-72 icing certification, namely special 
condition (SC) B6. SC B6 added certain requirements over and above those required by 
the FAA. These additional technical conditions were a d d r d  in an issue paper. The 
outcome of the issue was that SC B6 was found to be acceptable to the FAA. 

WAA Flight Test$g Of Foreign-Manufactured Airplanes 

On page 186, the Report states: 

Included in the certification process is the FAA review of test data acquired 
from flight tests. According to testimony provided by the FAA ATR 
cedication team leader, the FAA does not flight test the air&, rather, it 
conducts "duat ionm flights for the purpose of "familiaritya with the 
airplane . . . and [to] determine suitability for use in airline service. . . . The 
FAA conducted about 10 hours of evaluation flights on the ATR; however, 
none of these flights duplicated any tests required for certification, and 
none were conducted in icing conditions. 

This paragraph indicates that the Board rnisunderstd the nature of the evaluation flights. 
. As stated at the Board's public hearing in Indianapolis on March 3, 1995, the purpose of 

the flights is not to duplicate any of the certification testing, which is conducted under the 



E3m3but rstheras a k o f -  .. . 
'on for the FAA fli& test pilot on the 

d & n  team ( H e  fransaipt, pp. 1502-3). Such timdm&~ * .  . 
on is necessary for 

the FAA test pilot to fX@ hidba &es suMg thc life oftbe alplanq hdudiag analydag 
savice difEarltiieq & ~ c a t i o ~  thatimpact flyiog qualities, do. FAA 
evaluation flights arc p d e d  by an in-depth FAA m+w of fli& test data prepad by 
the nmmfkdwer for thc fordgn eutbority. If unacceptable items are found during the 
FAA evaluation flight or ifitems are fowl  to bavc been conducted in a m~nner 
unacceptable to the FAA during &er flight testin& these itesns would be more 
thoroughIy investigated and would have to be corrected with FAA test pilot involvement 
prior to certification. Notwithstanding these possij.de complications, a well p h e d  and 
thorough flight evaluation campaign can be, and has been, accomplished in as little a s  
10 hours of flight the .  

The FAA does reserve the right to flight test airplanes in its judgment, such flight 
testing is warranted. During two recent foreign d c a t i o n  programs (Fokker 50 and 
Fokker IW), the FAA conducted &cation flight tests that did, in fact, duplicate earlier 
testing by the civil airwor&hiness authority of the exporting State, These tests included 
stall speeds, stall characteristics, minimum control speed, climb performance, static and 
maneuvering shbitlity, lateraldirectional static stability, and engine operating 
characteristics. There are other examples of FAA flight test programs that duplicated 
earlier certification testing by the civil airworthiness authority of the exporting State. 
As stated before, the FAA exercises its judgment in each situation, and requests any data 
(or conducts any test) that it finds is warranted in a particular situation. No such requests 
were made in the cases of the ATR-42 or -72 because no such requests were wananted or 
necessary. 

3. THE REPORT MISCONSTRUES THE ROLE, FUNCTlON, AND 
RESPONSIBILITY OF AIRCRAFT EVALUATION GROUP ( M G )  

AND TEAT OF THE TRANSPORT AIRPLANE DIRECTORATE 

On page 1 84, the Report states: 

"The Safety Board concludes that the lack of defined lines of communication and 
adequate means to retrieve pertinent airworthiness information prevented the AEG 
from effectively monitoring the continued airworthiness of aircraft." 

This statement is incorrect, and it also demonstrates a misunderstanding of the role, 
finction, and responsibility of the AEG. Responsibility for monitoring the continued 
airworthiness of m a t e d  air& does not rest solely with the AEG. The Aircraft 
Certification Senice's highest priority is the continued airworthiness of the current W e  
fleet, and the Aircraft Certification Service and the Flight Standards Service (the parent 

.. organization of the AEG) cooperate hlly in his important finction. The Aircraft 

Flight t d n g  of both rndeIs w'ils handled under tl~c normal and customary p r d u r c s  of Uw: B M  
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Cutification Woe W d e  respomIb'i for monitoring the continued 
a i l w o ~ e s s  of the aklirlc fleet. 

-, J 

Within the United stat& the FAA rdies on the formal da!a coUection sys.tmr b w n  as 
thc Service ~~ Reporting Systan for the majority of d v m  in-service reports on 
U . S . - m e d  airplanes. Airplane operators, d a  the supervision of their respedive 
Principal Maintenance Inspectors (PMI), are required to submit written reports of 
-prnent failures and other in-service problems to the FAA database in Oklahoma City. 
Specialists in that office collect the information and make it available to anyone in the 
FAA through laad computer access. In addition, .@at office performs trend analysis and 
reports adverse trends to FAA engineering offices on a periodic basis. Offices within the 
Aircraft Certification Service have direct computer access to this information 

FAR 5 21.3 contains a List of failures, maifUnctions, and defects that are required to be 
reported ditedly to the FAA In addition, many PMl's contact their AEG directly with 
information about failures and malhnctions that have been observed. Additionally, 
because of m t y  and other economic considerations, operators routinely contact the 
manufacturer immediately following most adverse service problems; most manufacturers 
in turn contact the FAA d c a t i o n  office directly to pass along this safety information. 
Thus, there are numerous ways in which information regarding service difficulties that 
occur within the United States is forwarded to the FAA 

The provisions of International Civil Aviation Organization Annex 8 clearly designate the 
exporting country's civil aviation authority (ECAA) as the primary party responsible for 
the conhued airworthiness of products designed and manufactured in the exporting 
country. The BAA'S by which the FAA accepts imported products reinforce this principle. 
The BAA between the United States and France, for example, requires each party to keep 
the other "hlly informed of aII mandatory airworthiness modifications and inspections 
which they determine as necessqy" concerning imported or exported products. 

The FAA requests airworthiness information fiom foreign certification authorities, 
including France, when appropriate. However, in most instances, the FAA relies on the 
ECAA to review and take appropriate action on the ainvorthiness information provided by 
the ECAA's manufacturers. The FAA normally accepts the corrective actions taken by 
the ECAA in the issuance of its own mandatory corrective actions but is under no 
obligation to do so. The decision as to the h a 1  action to be taken lies solely with the 
FAA As in the FAA type certification of imported products, the FAA's continued 
airworthiness programs for imported products rely largely on the ECAA to make the 
technical determinations (with the FAA reviewing such determinations) and-just as 
importantly-monitoring the system that makes those determinations. 

Over the last several years, the Aircraft Certification Service has made improvements in its 
system to monitor the continued airworthiness of the airline fleet. Following a review of 
the FAA by the Office of Inspector General in 1994 (Report Number ES-FA-4-009, 



R w p o n s i v t q e s s t o S u s p e c t a d ~ ~ n a d D e s i g n P r o b l e r a s ) , t h c F A A h a s  
*h&uted pbsitiw i m p f t l h  to its cootimred rtwo- rtvicw p- The 
Los Angcles AircraA a cation OfEct (ACO), which is nspomiIe for certification 
m a t t e r s r t l a t s d t o ~ b u i l t b y ' t b e f o n n e r ~ ~ ~ o ~ ~ o u g ~ a a ~ o ~ o n , d t h e  
m e  ACO, WWI ~ L q x m s i ~ c  for -on rmttcn trktcd to ~odng airplanes, 
haw instituted formalizad &ed airworthks prowhms. In addition, the 
Standadzation Brarrch within the Transport Airplaac Dhtorat t  has more than doubled 
its staff in the iast 2 years, and a hew International Branch has been formed in order to 
improve FAA's timely response to continued &irworthess matters on foreign- - airplanes. Further, a'new database has been instituted in the International 
Branch to track more closely foreign airworthiness matt& and to ensure that 
complementary FAA ainvorthiness directives are issued as Soon as possible. 

. -  4 

It is the FAA's view that these issues are extremely r e l d  to a complete understanding 
of the accident and its causes and should be a d d r d  by the Board as part of the effort to 
consider the Petition for Recansideration that. has been submitted by the DGAC of the 

. Republic of France. 

RespeWy Submitted, 

Guy S. Gardner 
Associate Administrator for 
Regulation and Certification 


