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Dear Mr. Hauerer,

Pursuant 1o 49 CFR 845.41, Avions de Transport Régional, GIE ("ATR") hereby petitions
the National Transportation Safety Board ("NTSB™) to modify the Board’s conclusions and
determination of probable cause for the referred accident. As more fully described in the arached
Petuon for Reconsideration of the NTSB'’s Findings and Probable Cause, ATR swenuously

abjects 10 and disagrees with, amongst others, the unfounded allegations contained in findings
n® 21, 22, 23, 24, 25 and 35.

As the NTSB is aware, ATR has consistently maintained since the adoption of the NTSB
Report tha the NTSB failed both 1o consider all evidence and 10 comrectly analyze the evidence
that resulted from the investigation of this accident.

Finally, and as shown in the atachment, ATR believes that the NTSB Report on this accident is
not compliant with the spint of Annex 13 and the ICAQ Manual of Aircrafl Accident

Investigation, and that cerain findings are entirely inconsisrznt with the Board’s reconunendations
and the Probable Cause statement.



Based on the evidence described in the amached Petition for Reconsiderarion of the NTSB's
Findings and Probable Cause, ATR requests that the Board carefully review and modify
substantial portions of irs accident report and modify its Findings accordingly. Also, ATR
respectfully submirs that the Board should change its determination of Probable Cause to staia
“that the probable cause of this accident was the lack of recovery of the aircraft from its loss of
contral, arnributed 10 a sudden and unexpected aileron hinge moment shift that occurred after a
ridge of ice accreted beyond the de-icing boats following a prolonged operation of the aircraft in

hazardous icing condirions well outside the certification envelope and for which no airplane is
certified"”,

Sincerely, /

Antoine Bouvier
Chief Execurive Officer

Encl.

ce: Chairman James E. Hall
Vice Chairman Robert T. Francis I
Member John Hammerschmidt
Member John J. Goglia
Member George W. Black, Ir.
The Federal Aviation Administration
Direction Générale de I’ Aviarion Civile
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AYIONS DE TRANSPORT REGIONAL, GIE PETITION FOR RECONSIDERATION OF
THE AIRCRAFT ACCIDENT REPORT OF THE NATIONAL TRANSPORTATION
SAFETY BOARD ON THE SIMMONS ATRLINES FLIGHT 4184 ATR-72 ACCIDENT
NEAR ROSELAWN, INDIANA ON OCTOBER 31, 1994

INTRODUCTION

Avions de Transpont Regional, GIE (ATR) hereby submits its Petition For
Reconsideration of the Aircraft Accident Repor of the National Transportation Safety Board on
the Simmons Airlines Flight 4184 ATR-72 accident near Roselawn, Indiana October 31, 1994
(the Report). Pursuani to 49 CFR Section 845.41(a), ATR's Petition is based upon a showing
that many of the Safety Board's findings are seriously flawed and erroneous. In the interests of

aviation safery, ATR suongly encourages the NTSB ro substandally modify irs Report to correct
the Safety Board’s erroneous findings.

As the NTSR is well aware, ATR has maintained since long before the adoption of the
NTSB’s final Report, thar the NTSH failed both to consider all of the evidence involved in the
Roselawn accident, and co correctly analyze the evidence it did consider during the course of the
Roselawn accident investigation. For the record, ATR is in full agreement with the French
Burean Enquétes Accident’s (BEA) Annex 13 Commenys to the Board’s Report, the Direction
Générale de l'Aviation Civile’'s (DGAC) Petition For Reconsideration, and the Federal Aviation
Administration’s (FAA) comuments thereon, particularly with regard 10 the disagreement of ail of
those agencies with the NTSB's erroneous conclusions regarding: (1) the ability of the FAA,
DGAC, and ATR 10 predict the unique Roselawn accident by analyzing previous incidents which

were entirely different acrodynamically, and (2) rthe responsibilities of the FAA and the DGAC
under the U.S.-France bilareral airworthiness agreement.

As discussad in more detail below, ATR sirenuously contests as erroneous considerable
portions of the factual and analysis sections, as well as many of the findings and the probable
cause staternent contained in the Report. Among these findings ATR finds most objectionable
findings Nos. 16, 19, 21, 22, 23, 24, 25, 29, 35 and 36. First, the Safety Board's rechnical
misunderstanding concemning the aileron activity in the pre-Roselawn icing-related ATR-42
incidents, versus the aileron activiry involved in the Roselawn ATR-72 accident, has resulied in
an erroneous premise upon which the entire Report is based. Specifically, the NTSB alleges thar
five pre-Roselawn icing-related ATR-42 incidents presented sufficiently sirnilar characteristics to
the Roselawn accidenrt to have provided ATR, the DGAC, and the FAA with an advance warning
of the Roselawn accident. Thus, according to the NTSR, these parties failed to adequarely alent

aperators and pilots of the "previously known” effects of freezing rain/drizzle on the aircraft and
especially on aileron behavior.



ATR will demonstrate that these NTSB findings, as well as athers discussed below, are
simply wrong because they are based upon the NTSB staff’s failure to understand the
fundamental acrodynamic issues involved. In essence, the NTSB blurs the significant
acrodynamic disrinction berween normal post-stall aileron activity (a hinge moment characteriste
which is common to all aireraft with unpowered flight control systems) which occusred in all of

the prior ATR-42 incidents, with the aileron hinge moment shift which occurred in the Roselawn
accident.

A thorough review and analysis of the prior ATR-42 icing incidents which the NTSB felt
were of interest clearly demonstrates thart four of these events were fundamentally different from
the Roselawn accident and that the level of wurbulence involved in the one other incident
{Newark incident) made it, and still makes it, impossible to deterinine the exact narure of the roll
departures involved. None of these events involved the Roselawn phenomenon. Each event
involved a fundamenially different aerodynamic mechanism i.e., a conventional aerodynamic
stall of the wing at slow airspeeds and high angles of arnack ar or near the stall warning threshold
in severe icing conditions. Simply stated, the prior ATR-42 incidents were conventional srall
events in icing conditions which eccurred at or about the angle of attack where stalls normally
accur in such conditions. They did not involve an aileron hinge moment shift, which in tum

caused an uncommanded aileron deflection and roll deparure, as was the case in the Roselawn
accident.

Unfortunarely, the NTSB Repor lacks clarity in this respect, consistently failing 1o
accurately distinguish the rwo phenomena -- ice-induced 1ift loss vs. aileron hinge moment shift.
These are enurely different phenomena. The difference is particularly significant with regard to
their respective angles of atmack (AOA’s) of occumence. The NTSB’s blurring of these
phenomenon is inexcusable, particularly since representatives of ATR, the BEA, the DGAC, and
the FAA repeutedly explained this issue to the NTSB during the course of the NTSB’s
investgation of the Roselawn accident. It also is stuaning that the NTSB also ignores its own
earlier investigations of prior incidents, which did not find the Roselawn acrodynamic
phenomenon in prior incidents. The NTSB’s failure to acknowledge that the prior ATR42
incidents are not aeredynarnically similar to the Roselawn accident has resulred in formal
submissions to the NTSB from the BEA, the DGAC, the FAA and now ATR. The NTSB should
take nove that the BEA's Annex 13 comments, the DGAC’s Petition For Reconsideration, the
FAA's commenis 1o the DGAC's Petition, and ATR’s Petition For Reconsideration are alt

largely premised on the fact that the Safety Board’s firdings are exrroncous on this fundamental
issue.

The Safety Board also alleges that ATR discovered the abnormal aileron behavior
displayed in the Roselawn accident during the development and certification of the ATR-42/72
series atrcraft. This finding is simply wrong. It is not supported by any facts in the NTSB’s
recard of investigation, and it ignores the results of the FAA/DGAC Special Certification Review
ream, formed at the NTSB's request, which found the opposite to be true.

In addition, the NTSB finds thar the actions of the aircraft manufacturer regarding the
previous icing-related incidents were not adequate responses 10 the circumstances of these
events. This finding is erroneous. ATR has never failed 1o take corrective acrions following



ircidents, has never concealed information from either operators or airworthiness autherities, and

has always responded in a prompt and accuraie manner following each and every incident
occurring before or after the Raoselawn accident.

ATR will also address other significant errors contained in the findings of the Report,
which are derived from the NTSB staff's inaccurare technical analyses of the prior incidents and
the Roselawn accident. These findings relate 10 ATR's All Weather Operarions Brochure and the
1989 simularion package developed by ATR. Addidonal technical inaccuracies contained in the
Report will also be addressed and corrections suggested. Finally, the Safety Board raises
coneerns regarding certification and continued airworthiness of foreign manufactured aireraft
under the Bilareral Airworthiness Agreement which exists between the Governments of the
United States and France. The manufacturer does not agree with the NTSB. The BAA isa
rechnical agreement that has been cormrectly applied by the DGAC and the FAA since is

inception in 1973, including its application in the Cenification of the ATR-42 and ATR-72
aircraft.

ATR will discuss each of these points below.

DISCUSSIO

1. The Development and Certification of the ATR Aircraft Did Not Disclose the
Aerodynamic Phenomenon Involved in the Roselawn Accident

The development and certification of the ATR-42 and ATR-72 aircraft for flight in icing
conditions was the result of an exhaustive program invalving elaborare compurarions and
intensive flight test campaigns. Complete effectiveness of the anti-icing/de-icing devices was
successfully demonstrated against Appendix C cerification requirements during natural icing
flight tests. Complete assessment of aircraft handling and performance characteristics was also
achieved for each phase of flight during flight wests with anificial ice shapes, including
simulation of anti-icing and de-icing failure cases.

However, because FAR 25, Appendix C is vague in respect 1o aircraft handling and
performance requirements in icing conditions, a comprehensive Special Condition was
established by the DGAC, the French airworthiness autherity, and was part of the ATR-72
certificarion basis. The main purpose of Special Condition B& s to assess handling
characteristics and performance aspects Taking into account the aerodynamic penalties due fo ice
accretion i tertns of drag, 1Y, and other aerodynamic characeernistics. The demonstrations were
thus performed with respect o eriteria well beyond the current FAR/JTAR 235 airworthiness
standards, Contrary to the NTSB's assertion on page 176 of the Roselawn accident Final Repon,
no aileron hinge moment anomaly comparable to thar observed on Flight 4184 was ever
encountered during the various test campaigns conducted during the development and
certification of ATR aircraft. Thus, the NTSB's allegarions in this regard are not supparted by the
facts or the NTSB's record of investugarion.



Following the Roselawn accident, and ar the NTSB's request, 2 comprehensive ATR
Special Certification Review (SCR) of Model ATR-42 and ATR-72 series airplanes was
conducted by a joint FAA/DGAC review team. Among its numerous tasks, the review team
focused on icing, the roll control system, and autopilot regulatory compliance and approval
criteria and procedures. The NTSB also recommended thar flight test and/ar wind runnel tests be
conducted as part of the review in order to determine the aileron hinge moment characteristics of
the airplanes while operating at different airspeeds and in different configurations during ice
accumulation, and with varying angles of atrack following ice accretion.

Six cemification specialists from the FAA and four cenification specialists from the
DGAC formed the ten-member SCR team. During a six-month peried, at eight venues both in the
Unired States and in France, the ream spent hundreds of hours investigating the cenification and
performance of ATR-42 and ATR-72 series aircraft. The SCR team issued its final report an
Seprember 29, 1993, under the title: Federal Aviation Administrarion/Direction Générale de
I'Aviarion Civile Special Certification Review Repori-Aerospatiale Model ATR-42 and ATR 72
Series Airplanes, September 29, 1995 (SCR Report). Although the NTSB attached excerpts of
the SCR Report as Appendix C 1o its Aircraft Accident Report, the NTSB largely ignored critical
informarjon conceming the SCR review team's findings which directly refute NTSB's erroneous
conclusions regarding the development and certification of the ATR-42 ATR-72 series
aircraft. The SCR team's conclusions are discussed in more detail below.

As the DGAC noted in the Petition for Reconsideration on the Roselawn accident report,
which it filed with the NTSB, the SCR Repornt of the FAA and DGAC concluded that during the
development and certification of the ATR aireraft there was no evidence whatever of any unsafe
aileron hinge moment characteristics. Insiead, the SCR Report concluded that the aileron activiry
which was noted at or near the stall regime during the certification and development flight tests
of the ATR, is a classic charactenistic of a non-hydraulic flight contral system. The SCR Report
concluded rhat this characteristic was ar the ume of certification, and is today, fully acceprable,
Cantrary fo the statements of the NTSE, this post-stall aileron movement is normal and expected.
It also is an entirely different phenomenen from the roll deparmure caused by the aileron hinge
moment shift which resulted in the massive, abmpt, stall unrelared, very low angle of arack
(*AQA"™), uncommanded aileron deflecrions in the Roselawn accident. Further, as the NTSB
well knows, the aileron deflection phenomenon that occurred at Roselawn was discovered,
analyzed, and experimentally replicated for the first ime during the post-accident investigations
and testing at Edwards Air Force Base (or EAFB). With respect 1o the unsafe atleron hinge
moment characteristics, which the NTSB incorrectly alleges were observed during the DGAC's
cerufication of the ATR, page 30 of the SCR Repor states:

Analysis of Aileron Hinge Mamenr Characteristics

Introduction

“The SCR ream used all previously available certificarion data and dara from
new tests conducted by the team and Aerospatiale 1o reach an understanding of the
lateral control wheel displacement and force characierisiics. The team found one
rask aof special interest, 10 determine if the tesis conducred for certificarion under



FAR/JAR 25 and DGAC Special Condirian B6 gave an indication of any unsafe
lateral contral wheel characreristics even with hindsight of the accideni datg. Such
information would be imporiant in developing addirional certification criteria”.

Page 34 of the Report continues with the following:

Discussion of SCR Team Findings {Hinge Momenis/Lateral Conrrol

Certification Flight Test Daia

"During the SCR ream's research and analysis of the certification flight test data, no
adverse aileron hinge moments or lateral contral gnomalies were found. Datag for the
ATR-42 were not analyzed specifically because the aileron serve 1ab gearing on that
airplane provided more lateral wheel force per aileron deflection than on the
ATR-72, Therefore, it was considered less critical in terms of producing
uncommanded aileron characteristics". { Emphasis added.)

Finally, page 47 of the Report states:
Summary of Aileron Hinge Moment Characreristics

The flight 1est dara and qualiative assessments made by the DGAC during
certificarion of the ATR42, ATR-72 basic, and ATR-72-211/212 did not indicare tha
any unsafe ar_atypical lareral control wheel force characteristics exisied. This
conclusion also was based on the comprehensive assessment of the airplane in icing
condirions conducied in accordance wirth Special Condirion B6. Results of tests
performed ar Edwards AFB with the 40 micron droplets, i.e., within Appendix C
requirements, have canfirmed this conclusion. (Emphasis added.)

The following excerpr from the SCR report (page 37) describes ATR stall characteristics:

Stall Characteristics

Stall characreristics tests with and withour ice shapes and with natural ice were
reviewed. The NTSB requested that a member of the accident investigazion team
from the National Aeronautics and Space Administration (NASA) conducr an
extensive review of the centification stall dara 1o determine if there were any laweral
control anomalies. Some minor uncommanded ajleron activiry was noted on seyeral
stalls but under the criteria of FAR/JAR 25.203, this acriviry was (and is) considered
acceprable. All of these small uncommanded aileran movemenis accurred just ar or
after acrivarian of the stick pusher. Additionally, for these tests conducted with ice
shapes on the ATR-72-1007200, the stall stick pusher on the test airplane was set ar
the AQA threshold of the no-ice configuration (i.e., approximaiely 5° more than the
AOA 1threshold for the ice configuration). These aileron force anomalies are
indicative of some aileron snaich tendencies following asymmerric lefr and right

wing airflow separavion as the stall progresses. All airplanes with gerodyngmically
halanced control surfaces can he affecred in a similar manner. Therefore, these




characierisiics were nol considered ynuswal at wing stall AOA, and were fully
accepiable from a ceriification criterig point of view. The airplane was always
controllable with normal use of the controls”. (Emphasis added.)

In light of these SCR Report findings, it is clear that the ATR aircrafy did nor exhibir any

unacceptable roll control system characteristics, conrrary to the Safety Board's erroneous
conclusions.

Significantly, the SCR Repon also reconfirmed thar the ATR-42 and ATR-72 series
aircraft fully comply with all icing certificarion standards, as noted by the NTSB in its report
(NTSB Finding No. 3). Moreover, the following excerpts from the FAA/DGAC SCR Report
indicate that the Edwards AFB ranker tests demonstrated that the ATR-72 performance in icing
conditions exceeds all certification standards. Page 2 of the SCR Report states:

During ihe icing tanker testing conducred ar Edwards Air Force Base (AFB),
California, the proper functioning of the wing deicing boors was observed 1o
correlate with Aerospatiale (ATR) test data within the Appendix C envelope.

In additon, page 33 of the SCR Report srates:

Tests performed with droplers of MVD approximarely 75 percent greater than those
conlained in Appendix C n no anomalies in ice accretion chgracreristics
or aircraft handling qualities, Therefore, these tests validare the DGAC and FAA
original certification for flight in icing condirions (FAR 25/JAR 25.1419 and French
Special Condition B6).

Notwithstanding the SCR results, no aircraft are certified for flight in freezing
rain/freezing drizzle conditons. In addition, the FAA/DGAC SCR Report concluded that the
icing conditions 1n which rhe Roseiawn accident eccurred were ourside the FAR/JAR Part 25
Appendix C certification envelope limits. Page 3 of the SCR Report states:

Wearher abserved in the area of the accident appears 10 have included supercooled
warter droplets in the size range of about 40 10 400 microns, This weather
phenomenon is defined by the SCR 1eam as Supercooled Drizzle Drops (SCDD). ..
Considering all available daga, the SCR team has determined thar the icin

conditions of the accident environment were well auiside the Appendix C icing
envelope... (Emphasis added.)

Page 29 of the SCR Report also provides:

The complex icing environmeny at [emperanires near freezing likely included a range
of large draplets having diamerters gutside the envelopes for continuous maximum
and interminent maximum jcing candirions required for centification. (Emphasis
added).




Thus, the Roselawn accident occurred while the aircraft was being operated in an icing
environment which the FAA's Advisory Circular AC 20.117 had, since 1982, warned the aviarion

community about by specifically stating: "flight in freezing rain should be avoided where
practical.”

2. The Previous ATR42 Icing Incidents Were Different from the Roselawn Accident, and
Provided No Warning of the Unique Roselawn Accident Aerodynamic Phenomenon.

As part of the Roselawn accidenr investigation, the NTSB reviewed five ATR-42 icing
incidents which it considered pertinent to the investigation. In its repor, the NTSB erroneously
concluded that data from these incidents should have warned ATR of the phenomenon that
caused the Roselawn accident. The five incidents, which will be discussed in more derail below,
are: 1) AMR/Simmons ATR-42, Serial No. 91, on December 22, 1988, on approach to
Mosinee, Wisconsin; 2) Air Mauritius ATR-42, Serial No. 208, on April 17, 1991, over the
Indian Ocean; 3) Ryanair ATR-42, Serial No. 161, on August 11, 1991, over South Wales; 4)
Conunenral Express ATR-42, Serial No. 259, on March 4, 1993, at Newark, New Jersey; and 5)
Continental Express ATR-42, Serial No. 153, on January 28, 1994, at Burlington, Massachusews.

As mentoned, ATR srenuously disagrees with the NTSB's findings (e.g. findings No.21-
25 and 35), that the manufacturer should have been able to foresee the highly unusual
circumstances that caused the unfortunate Roselawn accident based upon evidence provided by
the prior incidents. ATR will demonstrate that the circumstances of the Roselawn accidenrt differ
greatly from the pre-Roselawn incidems. Simply stated, the prior ATR-42 incidents were not,

and cannot be considered 1o be, precursors to the Roselawn accident. It was erroneous for the
NTSB 10 conclude otherwise.

In the Roselawn accident, the specific chain of events which caused the aileron hinge
moment shift resulted from the prolonged operation of the accident aircraft in SLD conditions
(icing conditions which far exceed the icing centification envelope for all aircraft) at an airspeed
close 10 VFE (Maximum Flap Extension Speed) while using a 15 degree flap holding
coenfigurarion. This caused an accretion of a nidge of ice aft of the de-icing boos, in front of the
aileron on only the outer portian of the wing. The aileron hinge moment shift occurred when the
flightcrew retracied the flaps ta the Q degree flap position and the aircraft's angle of atrack
reached approximately 6 degrees, far below the 11.2 degree stall waming threshold. The ridge of
ice, which had accreted only on the outer wing aft of the de-icing boats upstream of the ailerons,
alered the pressure distribution chordwise. This initiated a double airflow separation, both
immediately aft of the ridge and ar the trailing edge of the wing. The limit of this aft airflaw
separation was unsteady and moved forward as the angle of anack increased and merged with the
forward airflow separation zone. At low angles of antack, this airflow separation was not
sufficient to create any noticeable aileron hinge moment modification. However, when the AGA
increascd as a result of the flaps retraction, the wailing edge separation zone moved forward and
merged with the forward airflow separation zone, thus causing a local airflow disturbance over
the aileron which resulted in an aileron hinge moment shift mechanism and a pre-stall



uncommanded aileron deflecrion. The roll experienced by the accident aircraft was caused by
this uncommanded aileron defiection. This event was not caused by a stall.

Unlike the Roselawn accident, the pre-Roselawn incidents were characterized by
roll-offs, followed in some cases by, burt never caused by, normal and expected aileron activity.
These incidens, all of which involved ATR-42s (as opposed 1o the ATR 72 aircraft which was
involved in this accident), also occurred in the flaps 0° configuration, and were thus very

different from the Roselawn accident. Most imponantly, none of the prior ATR42 incidents
were caused by an aileron hinge moment shift resulting in an uncomumanded aileron deflection.

2.1. Summary of Previous ATR-42 Icing Incidents and Comparison 1o the Roselawn
Accident,

The NTSB repont focuses on five ATR-42 icing incidents which occurred prior 10 the
Roselawn accident and alleges thar these incidents demonswrated characteristics which were
sufficiently similar to the characieristics of the Roselawn accident that they provided 1o ATR 2
waming of the phenomenon which was involved in that accident. An accurate technical review of
these incidents will demonstrate that they provided no warning whatever of the Roselawn
phenomenon, which became known to ATR, the FAA, the DGAC, the BEA, and the NTSB (which
itself had investigated several of the previous incidents) oply after the Edwards Air Force Base icing
tanker rests. The following is a summary of the facts of each of these prior ATR-42 icing incidents.

2.1.1. AMR Eagle/Simmons ATR-42/SN 91, Mosinee, Wisconsin, December 21,
1988.

This event accurred in classic freezing rain conditigns well beyond the nircrafr's
certification envelope, with an associared temperature inversion. The NTSB’s own record of
imvestigation regarding this incideny shows that the aircraft flew through an inversion layer and
encountered severe freezing rain icing conditions. Further, the crew failed to acrivate the
airframe de-icing system, which was improperly umed "OFF", while the aircraft was accreting
ice (ATR was initially informed by the operator that the de-icing syswem was "ON"; the ATR
invesrigation of this incident was thus based upon this assumption). During approach in level
flight at 3,200 feet and during a right wm with the flaps at 0° and the auropilot engaged, during a
steady deceleration passing through 157 kt (engine torque 22-23%), at an AQA of 10.2 degrees,
the aircraft progressively rolled out to & 0° bank angle, while aileron and rudder positions were
maintained. The autopilar disconnected as the AOA reached 11.5% just below the stall waming
threshold associated with ice accretion conditions, and the ailérons immediately deflecied o
abowur 12.5° while the aircraft was rolling 1o the left up 1o an 80° maximum bank angle. DFDR
dara indicates thar the roll was induced by an asymmetrical lift loss followed by an aileron
self-deflection. The aircraft experienced the uncommanded roll before the ailerons deflected,
unlike the Roselawn accident where an aileron deflection initiated the rofl.




The crew was able 10 recover the aircraft by promptly applying control wheel inputs

opposite the roll and maximum power in order to bring the wings back to a level position. The
loss of alutude was 600 feet.

DFDR traces conclusively prove thar the initial roll involved in the Mosinee incident was
not caused by an uncommanded deflection of the ailerons as was the cause in the Roselawn
accident. Although there was a modification of the aileron hinge moment which induced an
aleron deflection, this hinge moment shift occurred only after the aircraft had experienced a roll
due to asymmetrical lift loss. As menrioned above, post-stall aileron activity like this is normal
for aircraft with aerodynamically balanced control surfaces, This characteristic is not considered
unusual at wing srall AQAs and is fully accepiable from a certification criteria point of view.

The NTSB, as the primary aviation accident and incident investigative authority of the
United States, was responsible for conducung the investigation of this incident since it occurred
on U.S. sail. However, in its report on the Roselawn accident, the NTSH minimizes its role in
the investigarion of this incident, preferring to refer 1o ATR's analysis that the NTSB claims it did
not receive a copy of "until after the Roselawn accident” (page 77 of the Report). This is simply
untrue. The NTSB was actively involved in the investigation, receiving assistance from the
FAA, the French Bureau Enquétes Accidents (BEA), the DGAC and ATR. The NTSB did in
fact receive the full content of ATR's analysis from the BEA during the March 2, 1989 meeting
on this incident &1 NTSB headquarters. Participants in this meeting included the NTSB,
Acrospaiiale, the DGAC, the BEA, the FAA, and ATR Supporr, Inc.

The NTSB did not issue a final report for this incident, only findings and a simple
probable cause statement which stated that the probabhle cause of the incident was "a stall
induced by the accretion of moderate to severe clear icing” (as noted on page 77 of the Roselawn
Report). However, the NTSB states on page 79 of the Report thar the Masinee incident differs
from the Rosetawn accident in that the flight crew in the Mosinee incident failed 1o activate the
de-ice systern before the event. Then, the NTSB srates that the Mosinee crew was not able 10
recagnize the severe icing conditions that it encountered during the flight. This information,
presenied in a rather dispersed manner in the facmal section, is not correetly taken into
consideration by the NTSB in the analysis section. Consequently, the NTSB's analysis regarding
this incident never refers to the non-use of the airframe de-ice system and the lack of recognition
of the severe icing condition by the flight crew as an aggravating and contributing factar in the
Mosinee incident, as observad by the BEA in its report on the Roselawn accident. Further, the
NTSB ignores the fact that the Mosince incident occurred while the aircraft was operanng in

severe freezing rain icing conditions — conditions which no aircraft is cerificated for or
permitled 1o operate In.

This is all the more surprising, considering thas the NTSB issued a Preliminary Report
Aviation, a Facmual Investigation Report of approximately 450 pages, and a Probable Cause
Report on the Mosinee incident. Further, the NTSB's simple probable cause statement on the
Mosinee incident is very different from the Probable Cause Statement which was originally
proposed by the NTSB's Investigator-In-Charge on March 3, 1990, to the NTSH's Director,
Burean of Field Operations, which stated: The Narional Transportation Safery Board determines
thar the probable cause af this incident is a loss of control induced by the accretion of moderate



10 severe clear icing. Factors contributing 10 the incidens are the lack of a hazardous wearher
advisary for severe icing being issued by the National Weather Service, lack of recognition of the

severe icing condition by the flight ¢ and rhe non-use of the airframe de-ice system by the

flight crew. (Emphasis added.)

The Safety Board also fails 10 place ATR's analysis of this incident in i1s corvect historical
comexi. The ATR analysis, quoted in the Report, was made in early 1989, and the NTSB implies
that ATR could have idenrtified at that time the narre of ice accrerions in SLD environments and
their potential effects in rerms of flow separation and of aileron hinge moment alteration, as a
funcrion of the angle of arrack. Such an interpretation is directly contrary to the facts, is
misleading, and is firmly denied by the manufacturer. The freezing rain encountered by the
aireraft in the Mosinee incident led ATR to speculate thar large unusual ice accretions occurred
due to freezing rain, and that a larger accretion of ice on one side had produced a lift asymmetry
between the right and left wings, as well as an asymmetrical modification of the hinge moments
of the ailerons ar a high angle of artack. However, the ajlerop activity was ot the primary cause
of the roll excursions experienced by the aj . The roll excursions were ca rimarily b
lift differential, not as a result of any ailerop behavior similar {o the Roselawn silerop behavior.

The knowledge of the aviadon community in regard ro different SLD environments
(namely freezing drizzle vs freezing rain) was still very limited a1 the time of the Mosinee
incident. Neither ATR nor the authorities involved in the investigation (including the NTSB)
had the knowledge at thart time to differentiaie their potenrial effects or even to describe the
different characteristics of these environments. Thus, the Mosineg incident provided no
informarion or evidence that could indicate that under a different environment, and in a different
flap configuration, ice might accrere in such a way as 1o canse a particular airflow disruption and
a much deeper aileron hinge moment modification, at an AQA less than half of the AOA of the
Mosinee incident. In other words, the Roselawn accident scenario could not possibly have been
anncipated from what occurred during the Mosinee evenr. Based on the foregoing, finding No.
23 of the Board's Report is clearly erroneous and should be deleted.

2.1.2. Air Mauritins ATR-42/SN 208, April 17, 1991 over the Indian Ocean.

In this incident, the aircraft was cruising at flight level 160 in clouds with a staric air
iemperature (SAT) of about -3°C with the autopilot engaged, the anti-icing system "ON", and the
preumatic de-icers in the "OFF" position. Significantly, the crew had improperly selected an Np
seting of 77%. The airplane decelerated progressively from 183 kis to 160 kis at a rate of
10kv/mn. At 160 kr, two roll excursions were controlled by the autopilot. When the crew
disconnected the autopilot, the AQA increased 1o 11°, which is at or near the icing stall waming
threshold, and the aircraft rolled ro the right achieving a 40° maximum bank angle. The pilot
released the pressure applied on the control wheel on the roll axis during the nose-down
maneuver. The crew recovered the aircraft to a wing's level attirude by applying full power and
reducing the AQA without any control difficulty. Drag build-up on the DFDR data suggesis thar
the flighterew had encountered icing conditions outside the aircraft's certification envelope. Pror
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to the roll, the aircraft did not experience ap aileron hipge momenr shift reésultipg in an
uncommanded aileron deflectiop.

DFDR dara traces indicate that this incident clearly involved a conventional ice-induced
asymumetric wing siall, consistent with a significant airspeed decrease, resuliing from increased
drag and lift Joss due 1o ice accretion on the airframe. This was a direct consequence of the
flightcrew's fajlure to comply with the Airplane Flight Manual (AFM) and Flighterew Operating
Manual (FCOM) icing procedures hy not activating the de-icing system and by improperly
sewing the propeller a1 77% RPM, instead of the minimum required 86%, as required in icing

conditions. The speed decrease, high AOA and the absence of any aileron hinge moment
alteration distinguish this incident from the Roselawn accident scenario.

2.1.3. Rysanair ATR-42/SN 161, August 11, 1991 over South Wales.

This incident occurred while the aircraft was cruising at flight level 180 with the autopilot
engaged, with the anti-icing system "ON", the airframe de-icing system "OFF" (the system was
switched on only 2 minutes and 30 seconds before the incident), and an Np seuting of 77%
(inswead of Np at 86%, as required in icing conditions). The aircraft's DFDR recorded a constant
deceleration from 180 kt to 145 kr at 8 ki/mn. When the aircraft reached an airspeed of 145 ki,
with an AOCA of 10°, a significant G-break was recorded, then the stall warning and stick shaker
were acfivated and the autopilot disconnecred. The DFDR recorded significant elevaror input by
the crew (3° nose-up), leaging to an AOA rthar varied between 10° and 13°, well above the icing
stall warning threshold. The aircraft stalled with an initial rol! of 12.6° left wing down,

immediarely followed by a right wing down 1o 2 49.9° angle. The crew continued flight for 12
seconds with the srall waming "ON".

The crew was able 1o recover the aircraft by performing a stall recovery. AOQA was
decreased, restoring the wings 1o & level posidon. Drag build-up recorded on the DFDR dara
indicates that this incident occurred in icing conditions beyond the aircraft's centification
envelope. DFDR traces do not indicate any uncommanded aileron movement during the stall.
The atlerons were used to counier the roll. Significantly, on the same day, a similar event

occurred while a Briush Acrospace ATP was in cruise ar abour 16,000 feet, in the same cold
front in freezing raip condirions.

The Ryanair incident is similar to the Air Mauritius incideny in that the flightcrew failed
to comply with AFM and FCOM icing procedures and had improperly selecied an Np setting of
77%, while the aircraft was operaung in icing conditions exceedi e aircraft's centification
envelope. The DFDR also recorded a constant decelerarion. As is the case with respect (o the
Air Mauritius incident, the NTSB description of the Ryanair incident in the Roselawn report fails

10 emphasize the prolonged deceleration, high AOA (11.5°) and the absence of an uncommanded
ajleron movement at any ume during the siall.

Based upon the foregoing, it is cvident that these two incidents demonstrate significant
factual differences when compared to the Roselawn accident. Neither the Air Mauritius nor
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Ryan Air aircraft expenenced an aileron hinge moment shift which in wrn caused an
uncommanded aileron deflection at a low or high angle of anack. Further, the “aileron hinge
moment reversal” discovered in the post-Roselawn accident investigation was not involved in
either incident. ATR seriously questions the relevance of these incidents to the Raselawn
accident and suggests that the references (o them should be deleted from the NTSH Report. The

NTSB's suggestion that these incidents are in any way relared 1o the Roselawn accident is
€Ironeous,

2.1.4. Continental Express ATR-42/SN 259, March 4, 1993 a1t Newark, New Jersey.

In thns incident, the aircraft had leveled off ar 3,150 feet to intercept the final approach
descent path and remained at this altitude for 17 minutes, at flaps 0° and with TAT varying
between 0°C and -2°C. Severe turbulence and icing conditions prevailed, inducing load factor
variations ranging from 0.8 10 1.4 g. The Np was improperly set at 77% (instead of the minimum
required 86%), while the anti-icing system was "ON", with the airframe de-icing system also
"ON". The auropilor was engaged with noticeable acriviry 10 maintain a wings level altitude

because of the rurbulence. The airspeed fluctuared berween 170 -190 kt with peaks between 140
-208 kt.

Afrer the aircrafi initiated its final descent, a banking tendency developed ta the right.
The crew set engine torque at 30%. The auropilot disconnected (AOA of 7°, VC = 170 ki) and
the ailerons deflecred 1o the right 7°. The ailerons were then positioned on the oppaesite stop
(14°). The roll excursion was limited (o 32° right. Significantly, the aircraft experienced 2 1.32g
spike at 7° as the autopilot disconnected. The crew was able to recover, even though
controllability remained difficult due to the high level of turbulence.

The investigating parues for this incident (NTSB, BEA, DGAC, and ATR) found thar
icing conditions encountered during this incident were probably outside the scope of the
JAR/FAR 25 Appendix C cerification envelope. However, these conditions could not be more
precisely analyzed and confirmed by the BEA because the NTSB never responded 10 the BEA's
requests for further information and meteorclogical data regarding this incident. Further, ATR
rakes excepuon to the fact that the NTSB, the primary investigative authority for this incident,
has yet to issue findings concerning this incident and has *. . . delayed the issuance of a probable
cause pending the results of the investigarion involving flight 4184" (page 86 of the Repor)
without clearly indicating the reasons for this highly unusual behavior. Even roday, over six

years after the incident occurred, the NTSB has yet to issue & probable cause finding for this
incident.

AT the rime of the incident, the BEA, DGAC, and ATR concluded that the aircraft's
DFDR data, particularly the acceleration, AQA and airspeed traces, indicated thar the aircraft
encountered an exiremely high level of wrbulence during the final descent portion of the flight.
In this regard, the amplitude of the prevailing wind gradients could have caused, or gready
contribured to, the aircraft upset and roll ascillation. Furthermore, the extreme level of
nirbulence seriously hampered the analysis of the aircraft's performance and controllahility from
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the DFDR dara traces. Consequently, interpretation of the autopilot disconnection, the roll
excursions, and the aileron deflections was, and still is, extremely difficult. All aircraft responses
are consistent with the documented effects of the turbulence itself. Wind gusts and roll motion
could have created local wing tip angles of aitack much higher than the recorded fuselage angle
of antack and could have riggered unsteady airflow separations responsible for asymmetrical lift
loss and rolling moments. Abrupt pilot inputs and induced roll oscillations cannot be neglecied
either. Significantly, Aerospariale larer duplicated the incident aircraft's behavior with turbuience
and wind gust data only using 6 degree of simulation computer study.

As mentioned, the interpretarion of the DFDR data traces was, and still is, extremely
difficult because: 1) the characreristics of the icing conditions could not be determined becaunse
of lack of pertinent dava; 2) the flighterew observations did not correlate with any previous
observations noted by, or reported o, ATR,; and, 3) the flightcrew failed ro respect the
minimum Np setling in a severe icing environment, which was a cantributing factor. Nane aof the
investigaling parties, including the NTSB, BEA, DGAC or ATR could identify the exact
coqntributian, if any, of an ice-induced pallution of the airframe in the Newark incident. None of

the same parties' studies of this event included any indication that an aileron hinge moment
modification was involved.

ATR does not understand why the NTSB states in the analysis section of the Reporr that
ATR "arribured (the incident) to turbulence and freezing rain..." and omits that the NTSB irself
issued a factual report stating that the upset occurred in "severe turbulence with strong harizonial
gusts and icing conditions”. The NTSB now fails 1o acknowledge the high level of rurbulence as
a definitive contributing factor in this incident when clearly, the wrbulence factor alane
distinguishes this incident from the other pre-Roselawn icing-related incidenis. The NTSB also
fails to acknowledge that its factual report also states that the incident aircraft was “flying in
freezing rain while being vectored.” ATR regrets that the NTSB did not take these facts into
consideration in its shallow discussion of this event in the factual and analysis sections of the
Report. The NTSR has no grounds upon which to its assertion that the Newark incident
involved any ajleron behavior similar to that of the Roselgwn accident scenario.

2.1.5. Continental Express ATR-42/SN 153, January 28, 1994 at Burlington,
Massachusetts.

In this incident, the aircrafv was cruising at flight level 160 with the airframe de-icing
"ON" (Level TIT) and the auropilor engaged. The aircraft's DFDR recorded a constant
deceleration from 200 ks to 145 kis at 6k/min. Further, the engine torque decreased from a
critise setting of 72% to 66% in the same period. Progressive drag increases occurred, which is
consistent with significant ice accretion and a lack of crew awareness that the flight was
operating in significant icing conditons.

Atan AQA of 11.5° (stall warning), the autopilot seif-disconnected. A stall occurred at

the icing stall waming threshold, associared with a significant G-break before the autopilat
self-disconnected. The aircraft then experienced a roll to the left with a maximum bank angle of
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54° while the ailerons deflected to the left to abour 10°. Although aileron activity occurred after
the stall comrnenced; this aileron acgvity was not the cause of the aireraft’s roll. The crew
recovered the aircraft by promptly reducing the AOA and by applying full aileron deflection in a
direction opposite to the initial roll upset. After analyzing the DFDR data and other information,
ATR determined thar the crew operated the aircraft below the minimum speed required during
flight in icing conditions, and thar the crew did not increase propeller RPM 1o control the
possible deficiency of propelier de-icing, as required by AFM Procedures, which led directly
this incident. In sum, the Burlington aircraft did not experience an aileron hinge moment shift

which caused an uncommanded aileron deflection. Thus, the NTSB suggestion that this incident
is 1 any way relared 1o the Roselawn accident is grroneous.

2.2. The Unique Circumstances of the Roselawn Accident

Post-accident investigaton and the Bdwards Air Force Base 1esting have established thar
the Roselawn accident resulted from a very specific combination of factors. Some of the factors
which contribured to the sudden aileron hinge moment madification are:

1. Icing conditions far exceeding the limits of the Appendix C certificaton envelape
(freezing drizzle or what is broadly referred o as an SLD environment);

2, An exiended holding period in these conditions (approximately 24 minutes) while
flying in & holding pattem that lasted almost 45 minutes;

3. The relatively high speed at which the aircraft was set (VFE, approximarely 175
knots) at a flaps 15° configuration not provided for in the ATR AFM, leading o a
negative AOA, thus favoring ice accretion aft of the de-icing hoots and in front of
the ailerons (when combined with the second factor); and,

4. Subsequent retraction to a flaps 0° configuration, leading to a positive AQA and
causing an airflow disruption at low AOA.

These factors, among others, created a unique chain of events which were not sufficiently
addressed by the NTSB Repori. For examnple, nowhere in the analysis section of the Report does
the NTSH refer 1o the unique combination of the flaps 15° configurartion leading to negative
airfoil AOA during the holding pattern and the existence of large supercooled drizzle drops in the
size range of abour 40 1o 400 microns (known as SCDD), as a causal factor in the Roselawn
accident scenario. During the exhaustive post-Roselawn testing performed by ATR, the
particular ice formarion that resulted from this combination was shown to create much more
detrimental effects, once the flaps are retracted, than ice shapes accreted in the flaps 0°
configuration, which was the only holding configuration provided for in the Aircraft Operating
Manuals. Also, it should be emphasized that it is not the flaps 15° configuration itself that is so
damaging, bur the low AQA that may result from such a seuting, especially close 1o VFE. This

low or negative AOA increases the wing upper side exposure 10 large droplet impingement in a
recognized icing environment.
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At the ime of the accident, there was no published information for holding in any flight
canfigurarion ather than the "clean” configuration (flaps 0°). A Flaps 15° configuration was not
provided for in the American Fagle AOM or ATR's AFM or FCOM manuals for holding. Based
on the information discovered for the first time in the investigation of this accident, use of 2 flaps
15° configuranon has since been explicitly prohibited by ATR during holding in icing condirions,
which clearly indicares that ATR was not previously aware of the potential effects of such a
setting. Moreover, the NTSB quote of ATR's chief test pilot on page 192 of the Report stating
that "... nobody knew the pauem associated with the large droplets but even more, nobody knew
that it would have (been) aggravated in the flaps 15 (configuration)...” also provides evidence 1o
this effect. These facts also demonstrate why it is critical that flighrerews not experiment with
arcraft configurarions not specifically authorized hy the manufacrurer’'s AFM.

On page 48 of the factual section of the Roselawn Accident Final Report, the NTSB
stares that it found "...that there are neither FAA regulations, ATC procedures, nor Simmons'
policies that would prohibit aircraft from holding in known or forecast icing conditions". This
staiement ignores basic, fundamental airmanship principles that require awareness and vigilance
on the part of the flighterew regarding the conditions in which a flight is being operated,
especially when adverse weather conditions such as icing are ercountered. As a matter of fact,
on page 116, the NTSB Report quotes the December 1993 issue of the Simmons Flight
Operarions Newsletter, which reminds flightcrews to "stay out of icing condirions” when possible
because "any encounter with severe ice - including freezing rain - for a prolonged period of rime
may cause problems beyond that of the intended design”.

As noted by the DGAC and the FAA in their SCR Report, at the time of the Roselawn
accident, the aviation community lacked adequate scientific knowledge about the impact of
supercooled large droplets beyond FAR Part 25, Appendix C conditions on aceretion of ice on
airplane wings, particularly after prolonged exposure to such condirions. For this reason,
certification standards and testing required by the FARs and JARs do not encompass the SLD
environmen!. The threar resulting from prolonged exposure 1o large supercooled drizzle drops
beyond FAR Part 25, Appendix C conditions, and from the associated ice accretions, were
identified for the first ime during the investigation of Flight 4184. It was during exiensive
tanker testing conducted by ATR at Edwards Air Force Base that the ice-induced (freezing
drizzle) abrupt aileron deflection phenomenon was first identified. These tests confirmed thar the
flap configuration was a critical factor in the development of the ridge of ice that formed aft of
the de-icing beots during the lengthy holding period. For this reason the tests were also essenual
to understanding the difference herween ice accreted at positive AOAs (flaps 0° configuration),
as opposed to negative AQAs (flaps 15°), which can potentially lead to a sudden and pronounced
ajleran anomaly at low AOA. Unfortunately, when the NTSB Report refers to the ATR-72 icing
tanker tests, it fails to accurately describe the conclusions which were drawn from them,
especially those concerning flight in flaps 15° configuranion in icing conditions, as described
above. This is quite surprising since the NTSB was acrually involved in the testing process and
even encouraged it and thus had complete knowledge of the results obtained.

The Roselawn accident is also unique in that the accident aircraft did not expenence the

noticeable performance degradation typically associared with flight in severe icing conditions,
i.e., lifr loss, drag increase. These characreristics, specific 1o the Roselawn accident and never
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before observed in earlier icing-related events, can also be atributed o the effecss of the S1.D
environment encountered during the hoiding peried. Post-Roselawn investigations determined
that the absence of a substanuial drag increase prior to the roll event was due to the extension of
the flaps 1o 15 the speed that was selected, and the outer wing negative AOA, all of which,
when combined with the existing icing conditions, led to the unusual accretion that eventually
caused the local airflow separarion and the aileron anomaly when the flaps were rerracied.
Unlike the previous ATR-42 icing-related incidents, the Roselawn accident thus occurred at a

very low AOA (nelow 6°) that was well below, and in fact, less than half of, the AQA of the
previous incidents.

2.3, Conclusion: The Previous ATR-42 Icing Incidents Involved Different Circumstances

from that of the Roselawn Accident and thus Provided No Warning of the Mechanics
of that Aceident.

The NTSB's findings and conclusions regarding the pre-Roselawn ATR42 icing
incidents reveal the Safery Board staff's fundamental misunderstanding of the asrodynamics
involved in these prior incidents and the phenomenon that occurred in the Roselawn accident.

Tt has been established that the Roselawn accident occurred while the aircraft was being
operared in an icing environment outside the certification envelope that included the presence of
Supercooled Drizzie Droplets (SCDD), a relatively new phenomenon, not well understood by the
aviation industry at the time of the accident. The aerodynamic effects of the Roselawn accident
icing conditions, namely a complex airflow separation pattern over the aileron, greartly differ

from the ice-induced agrodynamic wing lift losses involved in the previous ATR-42 icing
incidenrs.

Contrary to the Safery Board's findings, the prior ATR-42 icing incidents did not reveal
the abrupt, massive, stall unrelared, very low AOA, unsteady and uncommanded aileron
deflection phenomenon which was involved in the Roselawn accident. This phenomenon was
nat involved at all in the pre-Roselawn incidents. Also, none of these incidents exhibited the
very unique combinanon of factors involved in the Roselawn accident -- specifically, an outer
wing flow separation ar an AQA well below the icing stall wamning threshold ~-without a
noticeable drag build-up or a significant manifesiation of asymmerrical 1ift loss. The Ryanair and
Alr Mauritius incidents showed absolutely no sign of a hinge moment modification at all. The
Mosinee and Burlingron incidents involved a modification of the hinge moment, which
accompanied the asymmetrical lift loss or stall. This modificarion was not causal of the roll, and
is a normal and expected behavior of unpowered ailerons post-stall. In the Newark incident, the

turbulence was such that it is still impossible to determine with certainty the origin of the roil
upser.

Further, in each of the pre-Roselawn incidents, the roll upser was caused by an
ice-induced asyminetrical lift loss, whereas in the Roselawn accident, the roll was caused by an
aileron hinge moment shift which in twm caused a sudden deflection of the ailerons, The abrupt
shift of the ailerons in Roselawn, which appeared art autopilot disconnection, was nor associated
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with any of the characteristics of an asymmeincal lift loss. Unfortunately, the NTSB Repon
lacks clanty in this respect, consistently failing to accurately distinguish the wo phenomenon

(aileron hinge moment shift vs. ice-induced lift loss), especially with regard to their respective
AQAs of occurrence.

It is stmply wrang for the NTSB to persist in its characterization of all aileron activiry as
“aileron hinge moment reversals” without ever defining the phenomenon. As mentianed in the
introduction, the NTSB Report's blurting of these phenomenon is inexcusable, pamicularly since
ATR, the BEA, the DGAC and the FAA all repeatedly explained this issue to the NTSB sraff
dunng the course of the NTSB’s investigation of the Roselawn accident.

Finally, it is significant 1o note that the SCR ream, in reviewing the previous ATR
icing-refated incidents concluded that there is no evidence that the ATR-72 had any problems
with icing condirions for which it was certified. Page 27 of the SCR Report provides;

Review of Pertinent Service Difficulty Informarion

Events of unacceprable control anomalies were assaciated with severe icing
conditions such as freezing rain/freezing drizzle and, in a few cases, the icing was
accompanied by turbulence. These other roll events provided no evidence

thar ‘R-72 had any proble ;. icing conditions for which it was
centified. (Emphasis added.)

2.4, Significant NTSB Report Errors

ATR wishes to remind the NTSB that on two separate occasions (August 24 and October
24 1995, respectively), ATR submitted to the NTSB ATR's written comments concerning initial
drafts of the facrual portion of the Roselawn accident Report. These writien comments
supplemented the numerous conversations ATR's representatives had with the NTSB regarding
many of these same issues. The NTSB siaff persistently failed o incorporate the bulk of ATR’s
comments or rectifications on the factual portion, despite repeated prornises to do so. Because
the NTSB staff did nat incorporate many of ATR's suggested changes to the drafts of the facrual
partion of the Report, the Final Report conrtains numerous misconceptions and erroneous
statements, some of which are illustrated below.

On page 74-5 of the Report, the NTSB Repornt discusses the ATR-42/72 Latera} Control
System Development History:

Several ATR-42 developmental aileron configurations produced aileron hinge
moment reversals at low AOAs. According 10 ATR engineers, the final ATR-42
aileron design was a ‘compronise of acceptable roll rates and hinge moments,’ and
resulted in the aileron hinge moment reversals being delayed to about 235° AOA.

ATR indicared that the aileron hinge momeni reversals were linked 10 aerodynanic
stall.  The suscepribility 10 hinge moment reversal from agrodynamic suall is a
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characteristic of aerodynamically balanced convrol surfaces at high AOAs, and the
characteristics can vary among configurations”.

These statements are erroneous and extremely misleading. They are used by the NTSB 1o
suggest that ATR developed the stick pusher system for the sole reason of preventing alleged
"hinge moment reversals”. This is simply wrong, and the NTSB’s implication in this regard is
not supported by the facts or the NTSB’s own record of investigarion.

The stickpusher system was installed initially ro address the potential of a deep stall
phenomenon, which was subsequently proven not to exist in the ATR-42 or ATR-72.
Nevertheless, the stick pusher was retained in order to provide a clear and distinctive stall
:dentification. In the subsequent evaluation of the stall characteristics, only minor aileron
activity was observed jusrt ar or beyond the activation of the stick pusher. The conuol wheej
forces were found 1o be neither abnormal, excessive nor unsafe. All corresponding flight test
daia was reviewed after the Roselawn accident, and the Special Certification Review team
confirmed the full acceprability, as per all certification criteria, of such characteristics, at wing
stall AOAs. Therefore, conirary to the Safery Board's assertion, signs of an impending Roselawn

icing scenario cannot be found in the low-speed handling characteristics development history of
the ATR.

The NTSB continues with another erroneous and misleading statement:

ATR engineers agreed in principle that airfoil contaminarion, such as icing, could
tend 10 lower the AOA ar which the aileron hinge momeni reversal accurs, and 1hat
icing conditions beyond those specified for certification could lower the AOA ar
which the aileron hinge moment reversals occur 1o below the centified icing srall
protection sysiem (SPS) AOA thresholds.

Unfortunately, the NTSB has failed 10 indicate in the Report thar prior o the full scale
icing tanker tests conducred at Edwards Air Force Base, there was no theoretical or experimental
evidence available o ATR, or to the aviation industry, to substantiate the suggestion that an
increase in the severiry of icing conditions, combined with several other independent factors,
could cause an abrupt change of the aileron hinge moment, without any prior performance
alteration, at an AOA so far below the certified 8PS AOA threshold. It was only after the
Edwards Flight tests that experimental evidence became available to suggest that this was
possible. Once again, the NTSB has failed to accurately incorporale in its Report the conclusions
of the testing conducred at Edwards Air Force Base. Further, the NTSB improperty uses this
statement 1o again blur the significant distinction between post-siall atleron hinge moment
activity, which is common to all aireraft with unpowered contral systems, and the atleron hinge
momem activity seen in the Roselawn accidem. They are not the same.

The Report also states that ATR discussed installing hydraulically powered ailerons
during the preliminary design of the ATR-42 and that the issue was once again discussed
"informally" among ATR engineers afier an incident invelving a Simmons Adrlines ATR-42 in
Mosinee, Wisconsin, in December 1988. The Report also asserts that "ATR management has
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since stated thar hydraulically powered ailerons have never been officially considered for either
the ATR-42 or 72".

ATR would like to set the record straight. There is absolutely no support for these
statements in the NTSB’s record of investigarion, nor is there any support for these statements in
ATR'’s documentarion. On the conwrary, for the yaw conwol, a hydraulically powered alternarive
was seriously considered, and existing documentation describes the concepr ang its performance.
Contrary 10 the NTSB’s erroneous findings, a hydraulically powered aileron sysiem was never
considered by ATR for either the ATR42 or the ATR-72.

ATR alsa strongly objects to the following statement on page 169 of the Report:

... the Safety Board remains concerned whether, even with ihe improvementis, the
airplane can be controlled wunder all narurally occurring combinations of condirions

of liquid drop size and conient, temperarure, girplane configurarion, load factors,
speeds, and time of exposure.

It would appear as though the NTSB is implying in this statement that ATR aircraft require
addirional precaurions to prorect against certain environmental conditions, while other aircraft do
not. As is well recognized by the enfire aviaton industry and by pilofs as a matter of basic
airmanship, the hazards asscciated with flight in icing conditions concern all types of aircraft, As
the NTSB is well aware, the ATR72 aircraft was subject to icing resting at Edwards which was
more severe than thal to which any orher aircraft has been subjected. Further, the NTSB has not
put forth any dara 1o suggest that an unsafe condivion existed or that one exists on either ATR-42
or ATR-72 series aircraft. ATR, on the other hand, has provided ample evidence that the
post-Roselawn impiemenied procedural and hardware changes (extension of hoots, visual cues,
flap urilization) minimize the risk of a Roselawn reoccurrence. Certainly, as the FAA, BEA, and
DGAC repearedly have stared, no airplane is (and no airplane should be expected 1o be) designed
or certified 10 handle every adverse environmental condition that may be present in nature. For
this reason, flight safety in icing conditions is an issue thar must also be addressed through
improvements in pilot awareness and training, improved air traffic conrrol, as well as through
improvement of the forecasting models currently used in predicting freezing rain/freezing drizzle.
Therefore, ATR requests that the above referenced statement be delered.

The NTSB Report continues with the following sratement:

Mareover. the Safery Board found that ATR's post-Roselawn brochure entitled, "ATR
Icing Condirions Pracedures”, stll does not adequaiely address or clearly represen;
the exacr nature of the ATR ice-induced aileron hinge moment reversal.

ATR would like to point out that ATR solicited comments from the NTSB before
distributing the brochure, but received none. Therefore, it is quite unseemly for the Safety Board
10 criticize the brochure in the Final Repart. In fulfilling its transponation safety mission the
Board should assist during the preparation of such a document rather than withhold such
assistance and mstead criticize the decument once it is completed.
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Finally, ATR would like 1o comment on the NTSB's flagratu mischaracterization of

ATR's chief test pilot's tesimony at the NTSB Public Hearing on 2 March 1995. Page 117 of the
Roselawn Accident Report states:

Also, with respect to Flight 4184, the chief rest pilot for ATR restified that the rype

of roll anomaly 1he flight crew experienced would not have been recoverable by the
average line pilor.

This statement is simply untrue. Mr. Defer's iesumony has been grossly misrepresented
and taken out of context by the NTSB. Mr. Defer was trying not 1o be openly critical of the flight
crew during the public hearing, out of respect for their families in the avdience, and simply
1esuified that the flight crew “did what they could.” This testimony was then grossly
misrepresented in the draft report. Mr. Defer was personally assured by the NTSB that the ertor
would be corrected. It was nat. If not corrected now, it will be a sad commeniary to future
witnesses who would like to assist the NTSB to avoid passionate publie hearings. In addition, a
review of the 2 March 1995 Public Hearing transcript and video, makes clear that the test pilot
did not restify that an average line pilot would not have been ahl¢ 1o recover from a
Roselawn-type roll event. On page 1072, line 12, of the Public Hearing transcript, Mr. Pereira
asks the following question: "How long after the iniual upset, based upon your experience with
this phenomena, do you think a recovery becomes difficult? After which the chief test pilot
respanse was (Jines 21-23): "And [ canpat and [ do pot want to take advanrage of that work 1o g0
into judging what thar crew did. ] believe they djd what they conld”. In response to the
following question, asked by Mr. Pereira (lines 25 -25): "Do you feel that the average line pilor
can recover from this type of event?”, the chief test pilot referred back to his previous answer by
stating "It is the same answer, Sir.” It is highly improper for the NTSB 1o rake this stalement and
transform it into something quite different, as has been done in the Report.

The post-Rose¢lawn testing at Bdwards AFB and in Toulouse conducted by the chief rest
pilot confirmed thar Flight 4184 was recoverable, despite the fact that the control wheel forces
were heavier than normal. Given the factual record, and given ATR's previous objections to the
mischaracterization in the draft factual portion of the Report, which the NTSB has still not

addressed, ATR must ask whether the Safery Board intentionally misinterpreted the sworn
testimony of the chief test pilot.

Finally, at the Technical Review Meeting in Washington, D.C. (12-13 Qctober 1995), the
chief test pilot specifically explained his position to the NTSB staff, regarding the issue of
whether Flight 4184 was recoverable or not- He clearly indicated that the two lines in the Final
Report misrepresented his testimony at the hearing. The NTSB agreed 10 either delete these lines
or inroduce the exact wording extracted from video recordings. The Safery Board has done

neither and has thus incorrectly misrepresented crucial testimony regarding the Roselawn
accident.
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3. ATR’s Actions in Respanse to the Previous ATR-42 Icing Incidents Were Correct and
Complete Responses to the Circumstances Present in Those Incidenis

The following is a summary of ATR's response to each of the previous ATR-42 icing
incidents. It demonstrates that, contrary 1o the allegations of the NTSB, ATR's responses to these

incidents constituted appropriate and complete cormrective actions for the circumstances of those
incidents.

3.1, Summary of Corrective Actions Taken After Previous ATR-42 Icing Incidents

3.1.1. AMR Eagle/Simmons ATR-42/SN 91, Mosinee, Wisconsin, December 21,
1988

Although the NTSB at the NTSB Public Hearing and Sunshine Meeting, wied to
minimize the role it played in the investigation of this incident, the NTSB, as the primary
investigative autherity of the Siate of Oceurrence, was responsible for the investigatuon of this
incident. In facr, the Safery Board appoinied an Investigator in Charge for this incident,
conducted a full investigation, and released the probable cause starament previously discussed
ahove. ATR assisted the NTSB in {13 investigarion, (as did the FAA, BEA and DGAC), and rook

appropriare actions following this incident, based on the available facts, studies and applicable
policies.

On January 17, 1989, ATR issued an All Operators Telex providing a briefing about the
incident and reporting that it had occurred in freezing rain. In the elex, ATR emphasized the
hazards associated with flight into such conditions by quoting FAA Advisory Circular 20.117
thar specifies "flight in freezing rain should be avoided where practical”.

On January 24, 1989, ATR generated a complere incident analysis based on the DFDR
read-out that was provided to the DGAC and the BEA. Based upon the initial pilots' report, ATR
assumed int is analysis that the airframe de-icing had been selected "ON" prior to the wacident.
ATR later learned from the NTSB during the Roselawn investigation that the pilots had changed

their initial statement and thar apparently, the airframe de-icing was not selected "ON" prior 1o
the event,

ATR propased corrective actions which were jointly reviewed and discussed by the FAA
and DGAC in Seartle on April 21, 1989. These actions included a proposal to the DGAC, and
through the DGAC 10 foreign Airworthiness Authonties (including the FAA), o revise the AFM
Limitations section and an Operation Engineering Bulletin (1o be included in the FCOM) in order
10 further emphasize the risk associated with flight in freezing rain and ro incorporarte simple
pracedures in the event of an inadvertent encounter; and to develop a design change (vortex
generators) aimed at moving the ice-induced rype of asymmetrical lift loss and associared lateral
contro] problems experienced by the Mosinee crew beyond the icing stall waming threshold. The
FAA determined that long-term continued aperational safety would be berier assured by the
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proposed design change thap by the adoption of special operating procedures. Cansequently, the
proposed manual changes were not incorporated in the US or France. Other Authorines (DOT
Canada, German [.BA) nevertheless requested that the ATR information and operating
procedures be included in their Operators’ documentation, in addition to the design change.

The DGAC and ATR propased to retrofit the entire ATR-42 fleet with vortex generators.
The DGAC monitored the rerrofir, but no French Airworthiness Directive (AD) was published.
However, the FAA issued an AD requiring the installation of the voriex generators on all U.S -
registered ATR-42 aircraft, rerminating the FAA's initial AD prohibiting the use of the autopilor
when operating in icing conditions, imposed just after the incidenr.

ATR thus added vortex generators on all ATR-42 ajrcraft. This design change was
iinplemented in order to delay the onser of lareral control problems due to severe asymmerrical
icing. so thar the stall waming would occur first, in case of a decelerated flight leading to high
AOA. Conrrary 1o the NTSB's statemnent, ATR did not add the voriex generators “... to provide
an addirional AOA margin of several degrees berween the normal operating AQA and the aileron
hinge moment reversal AOA" (page 80). The NTSR's statement incorrectly suggests thar ATR
focused on the aileron hinge moment change in Masinee. This is not supported by ATR's
analysis of the incident or the NTSB’s record of invesugarion. ATR properly addressed an

asymmetncal wing lift by delaying beyond the stall wamning the AQA at which lateral control
problems could occur in severe icing conditions.

Therefore, ATR's actions in response ta the Mosines incident were entirely appropriate
and complete and were consistent wi € Injernato 1ation 6o unity's knowledge at that

nime.

The NTSB Report's analysis of the adequacy of actions taken by ATR following the
Mosinee incident is erroneous because of an incorrect interpretation of the facts. On page 177,
the NTSB asserts that "The Operators Information Message (OIM) did nor indicare thar an ice
accretion behind the de-ice boats in front of the ailerons, could cause them 1o overpower the
autopilot..."(page 79 of the report). First, there is no evidence that the Mosinee incident involved
an “ice accretion behind the de-ice boors in front of the ailerons.” For that reason, ATR's OIM
did not indicate that there was such accretion. Nevertheless, the OIM did provide flightcrews
with significant accurare information regarding the circumstances involved in the Mosinee
incident. [n this regard, ATR's OIM stated in part: * _, . freezine rain affected control forces on
the ailerons in such a manner that the autopilot was no longer able to mainiain the bank angle in

the procedure turn. As a consequence, the A P. (autopilor) was normally disconnected by its
monitoring system.” (Emphasis added.)

In conclusion, ATR consider the allegarions contained in the Reports finding No. 23 as

totally unfounded and requests the NTSB 10 delete or, at least, modify that finding in accordance
with the facts described above.
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3.1.2. Air Mauritius ATR-42/SN 208, April 17, 1991 Over the Indian Ocean

After this incident, Air Mauritius ransmirnied the DFDR, piloi reports and pertinent
meteorological information to the BEA and to the manufacturer, with the approval of the Civil
Aviation Authority of Mauritius. ATR concluded that the aircraft experienced an aerodynamic
stal] caused by ice accrerion resulting from the crew's failure to comply with AFM and AOM
procedures for flight operations in icing conditions.

ATR presented its analysis of the incident (factual data, DFDR traces, simulation
analysis, probable scenario, and findings) to the BEA and the DGAC in Toulause, on June 12,
1991. The conclusions were accepted by the BEA and DGAC and provided to the Civil Aviation
Authority of Mauritius on October 17, 1991, The investigation report was not sent to the FAA
by the DGAC because the incident did nor “raise technical questions regarding the airworthiness
of {the ATR aircraft].”V? ATR did, however, include a brief of this incident in its April 1991
Monthly Report and sent it to all ATR operators and Airworthiness Authorities (including the
FAA’s Washington, Seattle and Brussels offices). Also, ATR and the DGAC undertook a study
aimed ar determining the effects of polluted prapellers on wing icing, since the crew selected an

Np of 77% instead of the minimum required 86% in icing conditions. ATR actions in response
1o this incident were therefore entirely appropriate and complete.

3.1.3. Ryanair ATR-42/SN 161, August 11, 1991 Over South Wales

The actions raken by ATR following this incident were virtually identical 1o those

inittated by ATR after the Air Mauntius incident, as the two incidenrs presented a number of
similarities.

The DFDR dara, pilot reports, weather condirion reports, and ather information provided
by pilots operating other ajrcraft in the same arca, were provided to the BEA and the
manufacturer by the airline with the agreement of the Irish Civil Aviation Authority. ATR
concluded, as in the Air Mauritius incident, that the cause of the incident was an ice-induced
aerodynamic stall which resulted from the crew's failure to comply with AFM and AOM
procedures for flight operations in icing conditions.

ATR presented the results of its investigation in Toulouse to the BEA and the DGAC on
Septemnber 13, 1991. The conclusions were accepted and then provided to the Irish Civil
Aviation Authoriry in Dublin, Ireland on November 7, 1991. The FAA did nor receive the
investigative repost from the DGAC since the incidenr did not “raise technical questions

According 1o the French-U.S. Bilateral Airworthiness Agreement and Annex 8 1o the
Convention on International Civil Aviation, the DGAC is not obligated 1o transfer
airworthiness information 10 the FAA on incidents which the DGAC has determined do
not raise rechnical questions regarding the airworthiness of a type-certificated aircraft
and, thus, do not require mandarery correctve actions.
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regarding the airworthiness of [the ATR aircraft]” and thus did not requive mandatory corrective
action. ATR did, however, report this incident to all ATR operators and Airworthiness

Authorities (including the FAA's Washington, Searle and Brussels offices) in ATR's August,
1991 Monthly Report.

Following the Air Mauritius and Ryanair incidents, in order to ensure proper
dissemunarion of the information available ax the time concerning freezing rain, its potenial
effects, and the ATR recommended procedures in cases of inadvertent encounters and of rofl

control anomaly, ATR developed an "All Weather Operations” brachure, which was made
available to all ATR pilots staming in 1991,

ATR’s actions in response o this incident were thus entirely appropriate and complete.

3.1.4. Continental Express ATR-42/SN 259, March 4, 1993 at Newark, New Jersey

The NTSB, as the primary investjgative authority of the State of Occurrence, was
responsible for the investigation of this incident. The NTSB thus forwarded the DFDR rtraces to
the BEA. ATR received copies of these traces from the BEA and also provided the NTSB (at its
request) a copy of ATR's study regarding the effects of a Np 77% seming on the propellers.
However, neither the NTSB nor the FAA provided any further information concerning the
investigation of this incident to the BEA, DGAC or ATR. Consequently, the DGAC, the BEA
and ATR were not able ra successfully complete their investigations of this meident.

Nevertheless, ATR was sull able to determine from analyses of the DFDR read-ours that
the incident involved a high level of rbulence and that the crew failed 1o comply with the AFM
and AOM procedures (Np at 77%, instead of the required 86% with anti-icing systems "ON"). In
fact, the NTSB Report on the Roselawn accident states with regard to the Newark incident (page
86). "The analytical descriptions made by ATR are consistent with the FDR dara.”

Yer, as previously stated, the NTSB has "delayed the 1ssuance of a probable cause
[regarding the Newark incident] pending the results of the investigation involving the Roselawn
accident”, without offering an explanarion for the delay. This type of delay in issuing probable

cause determinations on the part of an investigative authority is not in the best interests of
aviation safety.

Thus, ATR's actions in response to this incident were entirely appropriate and as

complele as possible under the circumstances.

3.1.5. Continental Express ATR-42/SN 153, January 28, 1994 at Burlington,
Massachusetts

The NTSH, by virtue of its being the primary invesngative authority of the State of
Qccurrence, was responsible for investigating this incidenr as well. However, it is unclear

24



whether the NTSB ever investigated the event, since the NTSB never forwarded any informarion
perfaining to this incident to either the BEA, the DGAC or ATR.

ATR received the pilot reports and the DFDR dara from the airline and then forwarded
the information 1o the BEA for its analysis. ATR investigated the incident wirh the available
information and presented its preliminary conclusions to the BEA and the DGAC on February
15,1994. ATR's draft report was provided to the DGAC on March 17, 1994. Based on the
DFDR data, ATR was able to determine that the flightcrew failed ro respect applicable AFM and
AOM pracedures for operations in an icing environment, such as maintaining a minimum

airspeed. As aresult, the aircraft lost speed due 10 an accretion of ice, which eventually caused
the ajrcraft to stall and the autopilot 1o disconnect.

The DGAC questioned the "envelope” simulated ice-cades used for the ATR-42, given
the unvsual lift loss and drag increase experienced by the aircraft, and thus required ATR w
conduct an addirional investigation regarding the determination of ice accretions within the
Appendix C envelope. This research was underway ar the time of the Roselawn accident, The
SCR snbsequently validated the DGAC and FAA original cenification for flight in icing
canditions (FAR 25/JAR 25.1419 and French Special Condition B6) for ATR aircraft.

Thus. ATR responded in a rimely, apprapriate

complete manner, following this
incident.

3.2. Conclusion: The Corrective Actions Taken by ATR Correctly Addressed the
Phenomenon Which Was Common to Each of the Prior ATR-42 Incidents

A review of ATR's responses 1o the pre-Roselawn incidents presented above clearly
demonstrates that ATR's correcrive actions addressed the phenomenon which was commeon 10
each of those incidents: classic wing lift losses, occurning at or near the icing stall waming
threshold, in freezing rain conditions, due to an accumulation of ice, accompanied most often by
the non application by the flightcrews of icing procedures for flight in icing conditions. ATR's
actigns were entirely consistent with ATR's, and the intemational aviation community's,

understanding at that time, of the hazards of flight into freéezing precipitanion, and were compliant
with the rules prevailing ar that time.

The NTSB knows that the internarional avigdon community has been able 1o greatly
increase its understanding of the effects of flight into freezing drizzle/freezing rain because of the
results of the Roselawn accident investigation. The Edwards testing program findings enabled
the aircraft manufacturer to subsequently address rhe abrupt, massive, stall-unrelated, unsteady,
aileron-uncommanded deflection phenomenon that was brought to light as a result of the testing.
Rased on such post-accident research and newly acquired knowledge, ATR extended the wing
baots up to 12.5% of the wing chord on all ATR aircraft as a corrective respanse 1o the accident.
The modificarion was tested and received approval from both the FAA and the DGAC. The
Ldwards testing also provided the whole aviation community, and in particular flight crews, with
new tools (the so-called "Visual Cues") to recognize with a greater certainty than before that the



in-flight icing conditions in which the ajrplane is flown may be beyond the airplane's capabilities

or exceed certificarion limits, and 1o escape from such conditions before they become a safety
15sue.

On the basis, as demonstrated above, that the corrective actions taken by ATR correctly
addressed the phenomenon which occurred in each of the prior ATR 42 incidents, and which was
different from the Roselawn phenomenon, the allegations made saveral times by the NTSB in its
Findings that "ATR had sufficient basis to modify the airplane and/or provide operators and

pilars with adequare, detailed informarion regarding this phenomenon” are totally unfounded and
should be corrected.

4, Additional Erroneous NTSB Report Findings.

The NTSB's misundersianding regarding the distinction between the phenomenon
involved in the previous icing-related incidents and the phenomenan involved in the Raselawn
accident, is the basis for the numerous erroneous allegations contained in the Reporr's findings.
As discussed above, the NTSB alleges that ATR was aware of the potentially dangerous effects
of freezing precipitation on aircraft and on aileron behavior, and concludes that ATR concealed
this informarion from operators and did not adapt its simulaton packages accordingly. Further,
the NTSB states that the ATR brochure entitled Al] Weather Operations was raisleading and
minimized the catastrophic porential of ATR operations in freezing rain.

ATR provides its comments in respecr 1o these erroneous findings below.

NTSB Finding No. 22: The 1989 icing simulation package developed by ATR for the
rraining simularors did not provide useful training for pilots 1o recognize the onset
of an aileron hinge moment reversal or 1o execute the proper récovery techniques.

ATR wonders how the NTSB was able 1o arrive at this erroneous conclusion since the
factual section of the Report is completely devoid of critical information regarding training,
simulator data packages and unusual arimude training for flight operations in icing conditions.
The NTSB is aware that ATR continuously updazes the data and algorithms for its rraining
simularors on the basis of acquired knowledge resulting from the analysis of in-service reporied

incidenis. The comesponding software is then incorporated in the Toulouse ATR simulator and
is made available 1o other training centers.

The NTSB also knows that ATR modified the ATR-42 and ATR-72 flight simnulator dara
packages to incorporate a model of ice accretion effects on aircraft handling and especially on
lateral stabiliry at AOAs greater than the icing stall warning threshold. The model was based
upon ATR's knowledge of all previously identified and quantified ice accretion effects. The
changes to the data package were provided to Flight Safety International in 1989/1990 for the
ATR-42 and then for the ATR-72, and 1o ATV/GAE Electronics Limited in 1989, The ATI
equiprnent (ATR-42 simulator) was later acquired by AMR Eagle. ATR provided evidence of
the ransmission of the data package change to the NTSB. The roil anomaly upset involved in
the Mosinee incident was properly incorporated into ATR's simulator software. For this reason,
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the statement made by the NTSB on page 117 “...there were no data or algorithms to support
roll anomalies in the ATR-42/72 sitnulators”, is blatantly erroneous. What is the most disturbing

is that the NTSB complerely ignored the fact thar American Eagle never utilized this crirical
software 1o train its ATR-42/72 pilots.

Tt also is important 10 point oul that facrual information available at the time of the
Mosinee incident did not enable ATR 10 establish any model of hinge moment alrerarion that
could be used for simulations or fraining purpases. For this reason, the NTSB is being unfair and
misleading when it states (page 80) that ATR's icing simulation packages ". . . do not include any
change thar would demonsirare rapid and uncommanded eileron and control wheel deflections 10

near their full travel limits with high, unstable conrrol wheel forces." These characteristics,
represenrative of what occurred at Roselawn, could not have been ipcorporated jn the 1989

simularor package because the escribe the Roselawn accident seguence and not the
circumstances of the preyious incidents. None of the parties involved in the investigation of the
Mosinee incident, including the NTSH, recognized these characteristics in 1989. Only afier the
Roselawn accident investigations and the unprecedented post-accident westing at Edwards Air
Force Base did ATR have the necessary information 1o develop a simulator package that would
include these characrenstics. On January 30, 1996, ATR provided Flight Safery International

with a post-Roselawn 'freezing drizzle" simulation package containing the distinctive features of
the Roselawn accident.

Based on the foregoing, the NTSB is being unduly critical and misleading when it states
on page 177 of the analysis section that: "The 1989 icing simulation package provided ro
simulator manufacrurers and aircraft operators by ATR for use in their ATR~42 rraining
programs did not adequately present the effects of the icing event experienced by the Mosinee
flightcrew or the crew of Flight 4184". ATR can only regret that the NTSB report has taken the
liberty of passing judgment on ATR's 1989 icing simulation package on the basis of what is, in
fact, a total misrepresentation of the facts regarding not only the Roselawn accident scenario, but
the pre-Roselawn incidents as well. In response 1o this, ATR can only reiterate that the 1989
simulator package could nor possibly have presented the effects of the icing event experienced by
the crew of Flight 4184, for the reasons discussed above. As far as the Mosinee incident 15
concemed, the 1989 simulator package did address an asymmetrical wing lifr loss, which is
precisely what actually oecurred in this event,

NTSB Finding No. 24: The 1992 ATR All Weather Operarions brochure was misleading
and minimized the known catasirophic potential of ATR operations in freezing rain.

ATR's highly praised All Weather Operations brochure was first published in 1991, Itis
consistent with ATR's philosophy of ensuring thar the safery level and margins in icing
conditions, as defined by regulations, remain equivalent to what exists without ice. After the
Ryanair and Air Mauritius incidents, ATR was also eager (o disseminale the informarion
acquired from these incidents. ATR was especially intent on reviewing the basics of icing
operations and rhe long-established procedures for operating the aircraft in these conditians.
This stems from the fact that the flightcrews in these two incidents had not respected these
procedures. In 1992, ATR issued a second edition of the brochure. There were no significant
differences between the first and second editions,
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In general, the brochure described freezing rain and acdressed the perennal hazards

aysociared wath flight in freezing rain condinons. Contrary to what the NTSB Report states, the
brochure does not refer to freezing drizzle, a phenomenon that was not widely undarstood before
the Rosetawn accident investigations and tesung that followed. The brochure noufied operators
and flighterews of the «ffect of freezing rain conditions on aircraft performanee and handhing
characterisi:cs and gave the means to facilitate the recognition and avoidance of these conditions.
in this respect, the brechure udvised piiors to exit freezing rain by either ¢limbing to a higher
alntude or by altering course. However, in the event that these condiiions were vxpenenced, the

prechure clearly addressed the appropriate recovery procedures tor escaping a roll caatrol
anomaly

The NTSB Reports analysis of the contents of the trochure on page 179 of the Report o
bused on the NTSB's emoneous assumpnon that ATR could have anucipaied the Rose{awn
accrdent phienomenen from priors incidents  As stared above, ATR could not have addressed "the
rapid and uncommanded aileron and control wheel deflections to neur their full ravet limits wich
unusually high, unstable control wheel forces" in the brochyre because, at the time, ATR could
only kighlight the known hazards of {light in 1cing conditions. These specific flight
charactenistiics were not observed during the previous 1cing-related events. Thus, ATR couid not
possibly have described in the brochure icing effects that were not observed in the previous
incidents. To suggest that the ATR brochure was "musleading” or that it "minimized the known
carastrophic potential of ATR operations 1n freezing rain” 1s itself misleading and preposterous.
The brochure could only be an accurate reflection of ATR's understanding of the impact of icing

at the tume, which was based on aerodynamic lift loss events at AOAs close 1o the stall warning
threshold

This NTSB finding also implies thar ATR did not prepare the brochure :n the intérest of
safery, whereas ATR has been commeénded by both the FAA and the Airline Pilots Associanon
(ALPA) for uts research on the impact of icing on aircrafi. Further, the brochure nas always been
properiy and wadely distributed 1o all ATR operators worldwide and has been found by piiots ©
be 4 useful document. Copies of the brochure are sysrematically placed in the cockps or all

ATR wreraft before delivery 1o operators, including the aircraft involved in the Roselawn
accident.

Since the Roselawn accident, the brochure nas been updated 10 include what was leamed
from thus accrdent, especially from the extensive post-Roselawn resting conducted at Edwards
A Force Base. The entire aviation industry has benafited from ATR's consistent arfors to
inform all concemned with the dangers of icing.

NTSB Finding No. 25: ATR failed to disseminate adequate wamings and
guidance [0 opeérarors abourt the adverse characteristics of, and rechmqgues to
recover from, ice-induced ailleron hinge moment reversal events, and ATR fuled
to develop addinonal airplane modifications, which led directly te this aceident.

As stared above, the previous ATR icing related incidents were not “ice-induced aileron
fnge moment reversal evenrs”. This phenomenon was disclosed for the very first ime dunng
tne Roselawn accident investiganon and later confirmed by post-Roselawn wesung. The NTSB




ancouraged the tesung, participated in (he testng and 1s thus fully aware that the esung disclosec
this phenomenon for the first tme. It is therefore évident that prior ta the Roselawn accident,
ATR could not have wamed operators abour the characterisucs of, and the techniques 10 recover
from, a phenomenen that had not yet been discovered.

The NTSB report erroneously fails to acknowledge the adequacy of the actions rakén by
ATR following the previous incidents that addressed the problems related o flight @ icime
effects that were known at (he ume. As noted above, the vorlex generaiors were aaded 10 ATR
wreraft following the Mosinee incident in 1988 The other incidents did not warrant any further
moedificutions to the arcrult, but ATR did take appropriate follow-up uctions where ver warranted
by these incigents. Therefore, 1o suggest that ATR dehberately withheld information from ATR
operators or that ATR purposely failed 1o develop addidional airplane modiTicanons 15 patently
'vrong and offensive. As previously mentioned, the corrective measures undertaken following

the incidents and those implemented after the Roselawn accident addréssed enurely separare
1y3ugs,

Prior 1o the Roselawn accident, the All Weather Operations brochure, which was widely
aistributed by ATR, provided adequate warnings and guidance to operators and flighterews about
the nazards of flight in 1cing condinons known before the Roselawn accident. Even before
distnibuting the brochure, ATR consistendy provided its operators with adequare, comprenensive
informarion and warnings to avowd prolonged exposure to 1eing conditions ourside those specified
in the Appendix C cenification envelope Operators and flighicrews were also provided with a
descnption of the appropriate recavery precedures, which were included in ATR's Al Weather
Operations brochure, training programs and simulator packages. Howevar, as stated previously.
these procedures could only be representative of ATR's, as well as the aviation industry's,

pre-Roselawn knowledage of the hazards associated with tlight operations in adverse weather
conditions.

3. The Certification Process Under the Bilateral Airworthiness Agreement Between the

United States and the Government of France Regarding ATR Series Aircraft Was
Conducted Properly

Although ATR believes thar the certificanon process under the Biiateral Airworthiness
Agreement (BAA) berween the United States and the Government of France (s an 15sue thal more
directly concemns the airworthiness authorities of France and the United States, ATR neverheless

fezls that it is essential 1o correct the record with respect to the NT3B Report's erroneous
statements regarding that process 1n respect 1o the ceruficanon of ATR-42 and -72 serwes arcralt
under the BAA. The Report questions the scope and effectiveness of the agréement, which nas
been in effect between the two couniries since 1973 The Report also raises the 1ssue of the
conunuing arrworthinegss of foreign-manufaciured awplanes cernfied under the BAA. It is quite
clear from the NTSB's statements in this regard that the NTSB staff 15, unfortunarely, not
sufficiently knowledgeable about the bilateral airworthiness process in particular and the
intgrmanonal certification process in general,



On page 186 of the Report, the NTSB emroneously states that the ATR-42/72 sernes
arcraft does not appear (0 have been improperly certificared but ... excessive reliance on a
foreign airwonihiness authority could resalt in improper cenification of an ¢ircratt.” As noted by
the BEA in ity annex |3 comments, the DGAC in s Petidon for Reconsideratian, and by the
FAA in its Comments on the DGAC's Petition, the Safety Board's allegauons reveal thart the staff
apparently misunderstands how the BAA between the FAA and the DGAC operaies. The FAA
and the DGAC amply demonstrated durning the course of the investigaton that appiicutian of the
BAA resulied in the proper certification of ATR-42 and ATR-72 series aireraft, as shown by the
results of the SCR Report The FAA and the DGAC ufso amply demonstrated that the cxishing
BAA. as well as the provisions of the Convention on {ntemutional Civil Aviquon. und the
Annexes therero, adequately ensure the safery of imported wreraft, such as the ATR—2/72 senes
areraft  [t1s indeed reerentable thar the NTSB ignored the valuadle input from the BEA, the
DGAC and the FAA on these points

6. The NTSB Report Is Contrary to the Spirit of Annex 13 and the ICAO Manual of
Aircraft Accident Investigation, and s Internally Inconsistent.

What 15 most disturbing to ATR abour the NTSB Report 1s paragraph | of the NTSB's
proposed probable cause statement, which directly and openly accuses ATR of causing the
Roselawn accident by failing "to completely disclose to operators, and incorporate in the ATR-72
airplane flight manual, flightcrew operaung manual and flightcrew raiming programs, adequate
informanon concermning previously known effects of freezing precipitation on the stability and

control charactenisucs, autopilot and related operanonal procedures when the ATR was operawecd
in such condimons . ..

ATR strongty objects 1o this statement, which 1t finds completely erroneous and diased.
As the above commenis have demonstrated, 1T 15 enurely wreng and is bused on eroneous und
incomplete findings The statement is also in complere contradiction with the safery
recornmendations made by the NTSB as a result of ity investigation. Thus glaningly unsupporied
conciusion has led ATR 10 beheve thar the NTSB has, for whatever reason, scught to single out

the foreign arrcraft manufacturer, while failing 1o address all the cnincal causal factors wiich led
to the Roselawn accident.

An example of the biased attitude of the NTSB is Finding No 38 of the Accident Report,
which states: ., if the crew had been able 1o observe the ridge of ice building behind the dewce
boots or otherwise been provided 4 means of determining thar an unsafe condinon was
deveioping from holding wn those icing conditons, 1L .§ probable thar thev would have exired he
conditions.” (Emphasts added.) Such a purely hypotheucal and speculative statement s
mappropriate in an Accident Report according o the rules of the ICAC Manual of Aircraft
Accigent Investigauon (MAAIL (Chaprer II, Part 4, para. 2). This is only one of the numerous
examples 1o the Report demonstraung an apparent NTSB intention 1o single out only the foreign
arcraft manufacwrer, the French DGAC and the FAA. The same comment applies 10 Findings
Nos.8, 17 (second sentence), and 23.




Almost consisiently throughout the Report, bur pamicularly in 18 Findings, criucal, mghiy
relevant facrual factors not related to the foreign aircraft manufacturer are either ignored, or
labeiled as wrelevant to the accident (Findings Nos.33 and 39) or deliberately excused by all sorts
of strained arguments (Findings Nos. 10, 31, 32, 33, 34 and 37), including arguments based on
strained readings of applicable regulations (Findings Nos 36, and 40), in stark contrast to the véry
different rearment of fuctors relaring to ATR. On the other hand, in circumstances where e
applicabie regulanions support the conduct of the foreign aircraft manufacturer, the NTSB staff
appears 1o 3o out of its way 10 nterpret the regulations in a specious manner which appears o be

designed o cast ATR in as uaflanening a light as possible (Finding Nos. 14 and 17 (sécond
SENIENce )

The NTSB’s statement of Probable Cause, und indeed, the Board's Report, i3 tontrary 10
the spinit und et of Annex 13 to the Convention on fnrernational Civil Aviation, which, n
para. 3.1, Chapter 3 stutes  "The fundamental objective of the investigation of an accident or
incident shall be the prevention of accidents ang incidents. It is not the purpose of this activity 10
apportion blame or Liability.” In addition Chapter 1, Part [ of the MAAT published by the
International Civil Aviaton Qrganizauon m order to facilitate the work of invesugators provides:
“The nature of the inquury 1nto an aircraft accident should not be accusarory...” and ", . sumulariy
the assessment of blame or responsibility should nor be inctuded 1n the dunes of an aurcraft

mvesnganon guthonty...” However, the tone and content of the NTSB's Report regarding the
Roselawn accident are otherwise

A faubful striving to achieve the objective of the prevention of furure accidents and the
promotion of aviarion safety would have obliged the NTSB o exarune ali the causal and
conrriburory factars invalved in the Roselawn accident. [ndeed, it is a well-established facs chat
aviation accidents are the result of a specific combinarion of factors that, taken individually,
wouid not cause an accident. In this respect, the Roselawn accident is no exception The NTSB
Reporr's failure to formally address all of the diverse factors, causal and/or contriburory, thut
constitute the Roselawn accident scenario has resulted in an incomplete and fallacious analysis of
the reported facts, which appears 10 be aimed primarily ar finding facit with the foreign
manufacturer. As a result, the probable cquse statement furthers the Safety Board's erronecus
thesis far the accident, but unfortunately, does liule to further the cause of aviation safety

lt also appeurs that the NTSRB has failed to follow the guideline set forih ia the MAAL
Chapter 4, Part IV, para. 4.12, which states: "[ris .. mostimporiant that the ‘Final Report s
complete and accurate” and that the "invesugation is conducted with great care and integniy”
(pard. 4 3) The exumples given above cleéarly show that the manner (0 which this Accident
Report was prepared does not meet this standard.

Accordingly, in regard 1o the determinauon of the accident's probable cause, ATR fully
supports the positions teken by the BEA, DGAC and the FAA that the NTSB should have
considered, reported on, and analyzed all factors mvolved in the accidentincluding, bat nat
hmited o, the prolonged operatien of the aircraft in icing conditions beyond the Appendix C
certification envelape, ATC's release, conrrol, and monitonng of Flight 4184, AMR Eagle
Company policies and procedures regarding proper cockpit conduct and flight inacing
condinons, and the crew's extremely unprofessional conduct during the exiensive holding penod
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in which Flight 4184 was being operated. Instead, the Report :gnores these highly significant
sufety 1ssues, the explanation of which is so necessary for a complete understending of the
accident. As a resulr, the prevention of further accidents and incrdents which, as mentioned
above, is the fundamental objective of accident snvestiganon 15 not met in this Report, ar l2ast in
those areas and wath rgspect 1o those maters which the report has failed to correetly address

Because the Report ignores many signuficaar factors involved in the accidanr, there is 4
luck of coherence berween cenain findings and the probable cause statement on the one hand,
and the NTSB's Safety Recommendations on the other. This s especially true regarding the
NTSB's findings und subseguent Safety Recommendations 1o the FAA concerming aircruft
ceruficanon and freezing dnzzie/ran condiuions. In this cegard, the NTSB muakes five very broad
recommendations urging e FAA 1o reevaiuale current 1cing criteriy, :¢ing ceriificanon
requirements and sdvisory matenal, and icing ¢ernficaton esung regulitions so that they more
accurately account for the haeards associated with flight 1nto icing conditions The
recornmendanons also call for a more reliable means of defining and forecasung freezing drizete
{SLD) conditions and improved flightcrew training in unusual atiuds recovery techniques.

The substance and wording of these Safery Recommendations indicate that the Rosalawn
accident investgarion has provided the intermarional aviation community with valeable, new
information on SLD ice accretion characterisiics, as recommendation A-96-34 referring 10
"recens research into ice accreuon” suggests. Indeed, prior to the Roselawn accident, avianon
authorimies and the aviation industry worldwide did not yet have sufficient informanon
concerning the dangers of prolonged flight into an SLD icing environment. The fact that most of
the NTSB's recommendations in the Report emphasize the need for substanuve changes in the
rules and regalauons govermning flight into adverse weather conditions confirms that the aviation
community's increased knowledge of the potentiaj effects of flight into freezing drizzle/freezing
rain conditions was derived from the post-Roselawn investigation, and in parmicular from the
¢ffort made by ATR in the Edwards Air Force Base tesung program and by the FAA and DGAC
in the Special Cermification Review. These Safety Board's recommendations are in direct confl.ct
with the NTSB's thesis of prior knowladge by ATR of the effeces of SILD on aircraft and ATR's
atleged failure 1o disclose such jnformanon 1o operarors and to relevant authontizs.

Moreover, the very broad scope of the NTSB's Safery Recommendations stands in stark
CONINST Lo ifie very selecuve focus of the findings and probable cause statement. [n this regacd,
these is » clear pattern 1o the NTSB’s findings and recommendations. The Report persistently
fails 1o acknowledge the acts or omissions of the crew and AMR Eagle in the findings,
disregarding their behavior as a conributing factor in the accident. Findings Nos. 37 and 40
provide perinént examples in that the Report fails 1o acknowledge the r¢levance of the
significant human factors :ssues involved in this accident. Although the NTSB's record of
mvestizanon clearly reveais that the female flight anendant spent an exuwaordinary amount of
tire 1n the cockmt, that ihe captain and first officer were engaged 1n extensive distractung
conversauaons, that ihe captain left the cockpit immediately after the .cing warming chime was
activated, and thar there was absolutely no discussion berween the flighicrew regarding the
severe icing conditions in which the aircraft was holding, the Report fails to address these 133ues.

Despite this omission, &nd in contradiction 1o it, the Safety Board recoramends that the FAA
“evaluare the need © require a sterile cockpit environment for airplanes holding in such weather
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condinions as icing and convective activity, regardless of alutude”™ The Safety Board then
recommends that AMR Eagle "encourage captains to observe a "sterite cockpit” environment

when an arplane is hoiding. . . The NTSB's findings and recommendations n this rezard are
patently (nconsisiént.

In several findings (Nos. 1,2,8,9,31,32,33, and 36-41, respecuveiy) the Report completely
exonerales ATC, AMR Eagle and the crew based on the assumption thar these parties acted in
accordance wath the exisung rules and procedures before, duning, and after the roll upset
involved in the Rosslawn accident and therefore they could not have contribuied o the seciden:.
However, 33 ATR has pointed cur above, there are a number of Safety Recommendanons which
arg specifically wmed ar a revision and mod.fication of the same rules that the NTSB found were
comphied with by all the purmes, exggpt ATR. This only reinfarces ATR'S belief that the NTSB
nas, for wharever reason, sought to single out the foregn arrerafl manufacturer o its probuble
cause stlement, s weil as i the analysis and findings of the Reselawn accident Final Repon

CONCLUSION

ATR would hke 1o conclude this Perition by reiterating its profound disagreement with
the NTSB Report on the Roselawn accidenr. Regretably, the Report focuses on the aireraft
- manufacturer's and airworthiness authenties’ responses to certain ATR-42 prior incidents instead
of addressing the important safety issues involved in the accident. The Report also ignores the
significance of the NTSB's own involvement in the investigations of three of the prior imc:denis
and the NTSB’s own failure 1o predict the Roselawn scenario in advance, which makes the
NTSB criucism of ATR on this point all the more preposterous and offensive.

As discussed above, & thorough review of the prior ATR-42 icing incidents demonstrates
that four of these events were fundamenrally different from the Roselawn accident and that the
leve] of wrbulence involved in the one other incident made it, and sull makes i, impossible o
determine the exact nature of the roll departure 1n that incident. None of these events involved
the Rosejawn phenomenon  Each eventinvoived a fundamentaily different 2erodynamuc
mechanism, 1.€., a conventional aerodynamic stall of the wing at slow airspeeds and high ungles
of auack at or near the stall warning threshold in severe icing condinons. Simply stated, tie prior
ATR-42 incidents were conventional stall events which occurred at or about the angle of artack
where stalls normmally occur in such conditions. They did not involve a roll departure ¢aused by

an atleron hinge moment shift, which in tum caused an uncommanded aileron detlecnon, us was
the case in the Roselawn accident.

The NTSB Report is fundamenrally flawed because it consistently fails to accurately
aisunguish between the two compleely different phenomena. The Report's blurting of these
phenomenon 1s inexcusabie, parucularly since representarives of ATR, the BEA, the DGAC, and
in: FAA repeatedly explained this issue to the NTSB representatives during the course of the
NTSA's investigation of the Roselawn accident. The Repart's failure o acknowledge that the
prior ATR-42 incidents are not aerodynamically similar w the Roselawn accident has resuited 1n
formul submissions fram the BEA, the DGAC, the FAA, and now ATR. The NTSB shouid ake



note that the BEA's Annex 13 comments, the DGAC’s Peunon For Reconsideranon, the FAA's
comments o the DGAC's Peution, and ATR's Peution For Reconsideration all are largely
premised on the fact thar the Safety Board's findings are erroneous on this fundamental issue.
Finaily, ATR finds to be completely unfounded the Report's suggesuon that the NTSB is
concerned about whether the ATR aircraft can be controlled 1n all types of environments present
(0 nature, As noted above, no aurplane is, and no airplane should be expected 1o be, designed or
cernified 1o handle every adverse environmental condinon that may be present in naturce, no
mauer how earreme. For this reason, tlight safety in severe 1cing and other extreme
environmental condinens will never be effectively achieved by focusing solely on the airptane
design. Rather, there must also be a thorough consideration of puot awareness and trainung,
rnproved air waffic conwol, and improved weather forecasung 133ues Regreuably, the Report's
analysis of these 13suey is woetully inadequate.

[n light of the foregoing, ATR swrongly encourages the NTSRE to substanually modify it
Report 1o carrect the Safery Board’s erroneous findings and probable cause staternens.



