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Wwhingmn, P.C,, 20594 

OfRef. ; DG 148/99 22 September, 1999 

Re: NTSB ~ircrsft Accident Repon PB96-9 1041, NTSB/AAR-~@O~, 
X ~ 9 5 M A 0 0  1 ; In-FIight Icing Encounrer and Loss of Control 
Simmons Airlines, d.b.a. American Eagle Flight 4184, 
Avions de Transporr Rggianal (ATR) Model 72-212, N4QZAN. 
Roselawn, Indiana, October 3 1,1994 

Dear &Mr. Hauenr, 

Pursuanr 10 49 CFR 845.41, Avians de Transpon Re'gional. GIE ("ATR) hereby pririons 
rhe Narionai Transporcarion Safety Board ("NTSB") to modify rhe Board's conclusions and 
determination of probable cause for h e  referred acciden~ As more fully &scribed in rhe anached 
Petition for Rtconsiderarion of the NTSB's findings and Probable Cause, ATR strenuously 
abjects ro and disagrees with, amangst orhen, rhc unfounded allegauons contained in findings 
na 21,22,23,24,25 and 35, 

A% be; NTSB is aware, ATR has consiscenily maintained since he adoption of rhc NTSB 
Repon thar h e  NTSB failed both ro consider all evidence and ro correctly analyze rhe evidence 
that resulted from rhe investigarion of this accident. 

Finaliy, and as shown in rhe awhmcnt,  ATR believes thar the hTSB Report on this accident is 
not cornplianr wih the spirit of Annex 13 and the lCAO Mmual of Aircrafr Accident 
Investigaiian, and h a t  certain findings arc entirely inconsisunr wirh h e  Board's recommendations 
and the Probable Cause sratrmenr. 



Baed on the evidence described in the arrached Peririon for Reconsidera~ion of rhe NTSBTs 
Findings and Probable Cause, Am requesrs that the Board carefully review and modify 
substantial portions of irs accident report and modify i~ Findings accordingly. ~ l s o ,  ~m 
resprcrfully submirs [ h a  the Board should change its determination of Probable Cause to sme 
"hat  he probable cause of this accident was rhe lack of recovery of rhe aircraft from irs loss of 
control, itnributed ro a sudden and unexpecrcd aileron hinge moment shif-t rha~ occurred after a 
ridge of ice accreted beyond the de-icing boots following a prolonged operation of the aircraft in 
hazardous icing conditions we11 ourside the certification envelope and for which no airplane in 
certified". 

Anroine Bouviw 
Chief Executive Officer 

Encl. 

cc: Chairman James E. Hdl 
Vice Chairman Robert T. Francis IJ 
Member Jahn Harnmenchrnidr 
Member John 1. Goglia 
Member George W. Black, IT. 
The Federal  viat ti an Adminismion 
Dirrcrion GinCrale de 1'Aviarion Civile 
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AVIONS DE TRANSPORT REGIONAL, GTE PETITION FUR RECUNSmERATION OF 
THE A I R C m  ACCIDENT REPORT OF THE NATIONAL TRANSPORTATION 
SAFETY BOARD ON THE SIhfMONS &fUINES FLIGHT 4184 ATR-72 ACCIDENT 
NEAR ROSELAWN, 1NI)lANA ON OCTOBER 31,1994 

Avions de Transport Regional, GIE (ATR) hereby submiis its Peririon For 
Rrc~nsiderarian of the Aircrafr Accidtnr Repon of rhe National Tmsp~nar ion  Safery Board on 
[he Simmons Airlines Flight 4 184 ATR-72 accident near Roselawn, Indiana October 3 1. 1994 
(the Repon). Pursuans ro 49 CFR Section 845.41(a), ATR's Peution is based upon a showing 
char many of the Safety Board's findings are seriously flawed and erroneous. In ;he inrerests of 
aviarion safery, A m  suongly encourages the NTSB rQ substanrially modify irs Report ro correcr 
the Safety Board's erroneous findings. 

As rbe NTSB is well aware, ATR has mainrained since long before rht adoption of the 
NTSB's final Report, rhar the NTSB failed borh to consider all of the evidence involved in rhe 
Roselawn accidenr, and to mrrecfiy walyze the evidence ir did consider during the course of rhe 
Roselaw n accident invesugation. For the record, ATR is in full agreement with rhe French 
Bureau Enquetes Accidenr's (BEA) Annex 13 Cornmenrs to the Board's Report, rhc Direcuon 
Gt&ra!e de lrAviation Civilr's (DGAC) Petition For Reconsiderarion, and the Federal Aviation 
Adrninisrrauon's (FAA) comments thereon, particularly with regard KO rhe disagreement of all of 
hose agencies wich che NTSB's erroneous conclusions regarding: (I) rhe ability of rhe FAA. 
DGAC, and ATR ro predicr the unique Roselawn accident by analyzing previous incidents which 
were entirely different aerodynamically, and (2) !)e responsibiliries of the FAA and rhe DGAC 
under rhe U.S.-Fmce bilareral airworthiness agreemenr. 

As discussed in more derail below, ATR suenuously conresrs u erroneous considerable 
porrions of the factual and analysis sections. as well as many of rhe findings and dre probable 
cause scarement conmned in dre Repon. Among rhese findings ATR finds most ob~ecrionable 
findings Nos. 16, 19,21,22,23,24,25,29, 35 and 36- First, the Safety Board's technical 
misunderscanding cancerning the aileron activity in the pre-Roselawn icing-relsed ATR-42 
incidents, versus rhc aileron astiviry involved in rhc Roselawn ATR-72 accident, has resulted in 
an erroneous premise upon which h e  enrire Repon is based. Specifically, the NTSB alleges rhar 
five prr-Rosclawn icing-related ATR42 incidenls presented sufficiently simiIar characretistics to 
rhe Roselswn accidrnr to have provided ATR, rhe M A C ,  and rhe FAA wiih an advance warning 
of the Roselawn accidenr. Thus, according to rhe NTSB, rhese parries failed to &quarely alert 
operators and pilots of b e  "previously known" effects of freezing rainldrhle on h e  ircrafi and 
especially on aileron behavior. 



ATR wiU demonstrare chat rhese NTSB findings, as well as arhers discussed below, are 
sirnpIy wrong because they are based upon the NTSB s t m s  failure ro understand the 
fundamental aerodynamic issues involved, In essence, the NTSB blurs rhe significant 
aerodynamic distinction btrween normal post-srall aileron acrivity (a hinge moment characterisuc 
whtch is common ro all aircraft wirh unpowered flight conuol systems) which occurred in all of 
the prior ATR-42 incidenrs, with the aileron hinge moment shifr which wcumed in rhe Roselawn 
accident. 

A rhorough review and analysis of the prior ATR-42 icing incidenrs which rhe NTSB felt 
were of interest cIearly demonstrates char four of rhese evenrs were fwndamenrally different from 
[he Roselawn accidznr and rhat the level of wbulence involved in rhe one other incident 
(Newark incidenr) made ir, and stiIl makes it, impossible KI determine the e x m  narure of h e  roll 
departures rnvolved. None of these evenrs involved the Roselawn phenomenon. Each event 
involved a fundamenrally different aerodynamic mechanism i.e., a conventional aerodynamic 
stdl of rhe wing a slow airspeeds and high angles of attack ar or near rhe stall warning rkreshold 
in severe icing condjrions. Simply stated, the prior ATR-42 incidents were conventional srall 
evenrs in icing conditions which ~ c u ~ d  at or about rhe angle of attack where sralls normally 
occur in such conditions. They did no[ involve an aileron hinge momenr shifr, which in Nm 
caused m uncommanded aileron deflecri~n and roll deparmre, as was the case in the Raselawn 
xcidenr- 

Unfortunawly, the NTSB Repon lacks clarity in this rtspect, consis~ntly failing to 
accurately disringuish rhe two phenomena -- ice-induced bft loss vs. aileron hinge moment shifi. 
Thtssc a .  enurely different phenomena The difference is particularly significant wirh regard to 
their rrspecrive angles of arrack (AOA's) of occurrence. The NTSB's blurring of thew 
phznomrnon is inexcusable, panicularly since representatives of ATR, h e  BEA, rhe DGAC, and 
rhr FAA repeatedly explained rhis issue to the NTSB during the course of the NTSB's 
~nvesugation of h e  Roselawn accident. I r  also is stunning thar rhe NTSB also ignores irs own 
earlier investigauons of prior incidents, which did not find rhe Roselawn aerodynamic 
phenomenon in prior incidents. The NTSB's failure to acknowledge that the prior A T R 4  
rncidrnrs are nor aerodynamically similar to the Roselawn accidenr has resulred in formal 
submissions to the NTSB fram rhe BEA, the DGAC, the FAA and now ATR. The NTSB shouid 
rake nore ha t  the BEA's Annex 13 comments, the DGAC'S Periuon For Reconsideration, the 
FAA's commnrs ro rhc: DGAC's Petiuon, and ATR's Petition For Reconsiderarion are all 
large1 y premised on rhz fact thar rhe Safery Board's findings ase erroneous on this fundamenral 
issue. 

The Safety Board also alleges thar ATR discovered rhe abnormal aileron behavior 
displayed in the Roselawn accident during rhe development and certificarion of the ATR-42~72 
series aircrafr. ??us finding is simply wrong. It is not supported by my facts in rbe NTSB's 
record of investigation, and it ignores rhe results of the FAA~DGAC Special Ccnification Review 
ream, formed at the NTSB's request, which found the opposite to be u-ue. 

In addition, rhe NTSB finds thar the actions of the aircraft manufacturer regarding h e  
previous icing-related incidents were not adequaw responses TO the circumsrances of thcse 
evcnrs. This finding is erroneous. ATR has never failed to take corrective artions following 



incidents, h a  never concealed informaion from eirher oprzrrors or airwonhincss aurhorities, and 
has always responded in a prarnpr and accucaie manner following each and every incident 
occuning before or after the Roselawn accident. 

ATR will also address other significant errors conrained in rhe findings of rfie Report, 
which are derived from rhe NTSB staff's inxcurare technical analyses of rhe prior incidents md 
the Roselawn arci&nr. These findings relare to ATR's All Wearher Operarions Brochure and the 
1984 simulation package developed by ATR- Additiond technical inaccuracies contained in h e  
Report will also be addressed and corrections suggested. Finally, h e  Safety Board raises 
concerns regarding certification and continued airwonhiness of foreign manufactured aircraft 
unda the Bilareral Airworthiness Agreement which exists berween the Governments af rhe 
United States and France. The manufacturer does not agree wirh rhe NTSB. The BAA i s  a 
technical agreement that has been correctly applied by rhe PGAC and rhe F U  since irs 
inceprion in 1973, including irs application in h e  Cenificarion of the ATRQ2 and ATR-72 
aircraft. 

ATR will discuss each of rhese poinrs below. 

1. The Development arrd CeM~catioa of the AT# Aircraft Did Not Disclose the 
Aerodynamic Pheaomenob hvolved in the Raselawn Accident 

The development and certficarion of rhe ATR-42 and ATR-72 aircraft far flight in icing 
condiuans was  the result of an exhausrive program involving elaborart compurarions and 
inrensive flighr rest campaigns. Complete efftcuveness of rhe anti-icingde-icing devices was 
successfully demonsrra~ed againsr Appencllx C cenificalion requirements during natural icing 
fllghr resa. Complctr assessment of aircraft handling and performance charac~erirrics was also 
achlevrd for each phase of flight during flight tests wirh artificial ice shapes, including 
sirnularion of anti-icing and de-icing failure cases. 

However, because FAR 25, Appendix C is vague in respecr ro aircraft handling and 
performance requuernenrs in icing conditions, a comprehensive Special Condition was 
established by the DGAC, rhe French airulortbiness aurhority, wd was part of the ATR-72 
certification basis. The main purpose of Special Condidon B6 i s  to assess handling 
characrerisrics and performance aspects raking into account the aerodynamic penalties due ro i ce  
accrrrion in renm of drag, lifr, and orher aerodynamic characrcrisucs. The demonstrations were 
rhus performed wirh respect to crircria we11 beyond h e  current FAEUJAR 25 airworrhiness 
standards, Conuary to rha NTSB's assertion an page 176 of the Roselawn accident Final Repon, 
no aileron hinge marnenr anomaly comparable to thar observed on Flight 4184 was ever 
encountered during rhe various resr campaigns conducted during the development and 
certification of A71C aircraft. Thus, rhc NTSB's altegarions in his regard are not suppomd by the 
facts or thc NTSR' s record of invrsugarion. 



Following the Roselawn accidmr, and ar rhe NTSB's requesr, a comprehensive A= 
Special Certification Review (SCR) of Model ATR-42 and ATR-72 series airplanes was 
conducted by a joint FAA/13GAC review team. Among its numerous tasks, the review team 
focused on icing, rhe roll c o n ~ o l  sysrem, and auropilot regulatory compliance and approval 
criteria and procedures. The NTSB also reco-nded rkar flight resr andlar wind tunnel tesrs be 
conducted a part uf the review in order to dekfinine the aileron hinge moment characterisrics of 
the q l a n e s  while operating at dtfferent airspeeds and in different configurarions during ice 
accumularion, and with varying angles of aaack following ice accretion. 

Six cenification specialists h r n  the FAA and four cerrificarian specialisrri from che 
DGAC formed rhe ten-member SCR team. During a six-month period. at eighr venues both in h e  
Unlred Srates rind in France, rhe ream spent hundreds of hours investigating the cerrificarion and 
performance of ATRQ2 and ATR-72 series aircraft. The SCR team issued i u  final repon an 
Seprember 29, 1 995, under the tide: Federal Aviarion ~ahinistraFion/Direction Gbndrale de 
I'Aviarion Civale Specid Certificarion Review Reporr-Aerospatiale Model ATA-42 md AT8 72 
Series Airplanes, Seprembrr 29, 1995 (SCR Reporr). Although the NTSB anached excerpts of 
che SCR Repon as Appendix C ro irs Aircraft Acci&nt Repon, &e NTSB Iartmelv imored critical 
informarion concemin~ rhe SCR review rt?mls findings which d h d v  refute NTSB's erroneous 
conclusions regxdin~  rhe development and temfication of the ATR-42 a d  ATR-72 series 
aircraft. The SCR team's conclusions are discussed in more detail below. 

As the DGAC noted in the Perifion for Reconsideration an the Roselawn acciden~ report, 
which it filed wirh h e  NTSB, the SCR Repon of the F.4A and DGAC concIudd ha t  during rhe 
development and certification of rhe ATR aSmaft rhere was no evidence whatever of any unsafe 
aileron hinne moment characte~isri~s, Instead, h e  SCR Reprr concluded hat  the aileron activiry 
which was noted at or near rhe stall regime during rhe certificauon and development flight tests 
of the ATR, is a classic characteristic of a non-hydraulic flight control system. The SCR Repon 
concluded ha t  t h i s  charactenstic was at rhe time of cerrificarion, and is today, fully acceptable. 
Conrrafy ro the statements of the NTSB, his post-stdl aileron movement is normal and expected. 
It also is an entirely different phenomenon from rhc roll deparrure caused by rhe aileron hinge 
momenc shift which resulted in rhe massive, abrupt. stall unrelated, very Iow angle of arrack 
("AOA"), uncomrnanded aileron deffecrions in the Roselawn accident. Further, as the NTSB 
well knows, rhe aileron deflecrion phenomenon tkat occurred at Roselawn was  cbscove~d, 
analyzed, and experimentally replicated for the firsr time during rhe post-accident investigarions 
and trsring at Edwards A k  Force Base (or EAFB). Wirh respect to rhe unsafe aleron hinge 
moment characteristics, which rhe NTSB incorrectly alleges were observed during rhe W A C ' S  
csnlfication of h e  ATR, page 30 of rhe SCR Report states: 

Analvsir of Aileron H i n w  #lonrenr C h u r ~ t e ~ r i c ~  

"The SCR ream used all pmviowly available cenificarion &ra und darafrDm 
new restr corzducred by  rhe team and Arrospatiale ro reach an understanding ofrhe 
ltrreral control wheel displacemenr and force churac~erisrics. The ream forurd one 
rnsk of special inreresr, ro detennirte if rhe resrr conducredfor ce~fican'on under 



FrlA/JAR 25 and DGAC Special Condirion B6 gave an indicarioa of my unsafe 
lateral control wheel churacrerisrics even wish hirtdsigh of rhe accidenr iiara. Such 
in fomt ion  would be intponanr in developjng addirional certificariun criren'a". 

Page 34 of h e  Repon conrinues with the following: 

Discussion o f  SCR T e r n  Findims (Hinae Momenrs/Lareral Conrrol) 

"During rhr SCR recun'r research und analysis of rhe cem'ficarionflighr resr data, 
adverse aileron hinge moments or lateral cowpl anomalirr were fad Data for rhe 
ATR-42 were nor awlxed  specifcally because rhe aileron servo rub geuring on that 
airphna provided more lateral wheel force per aileron deflecrion rhw on rhe 
ATR-72. Therefore, ir was considered less crirical in terms of producing 
uncomnanded aileron characteristics". (Empharis added.) 

Finally, page 47 of h e  Report states: 

The fl ight resr darn nnd quulirarive assessmenrs made by rhe DGAC during 
certification ofrhe ATR-42, ATR-72 basic, and ATR-72-211,212 did nor indicure r h n r  
a n y  unsafe or afvaicql lgleral conrrol wheel force characterisrics exisred. This 
conclusion also was based on the comprehensive iuseswnr of rhe oirplane in icing 
condzrions conducred in accordance wirh Special Condirion B6. Rrsulrs of resrr 
performed ar Edwards AFB wirh rka 40 micron droplers, i-e,, within Appendix C 
requirements, have confirmed this conchion. (Emphasis aided.) 

The following excerpr fmm h e  SCR reporr (page 37) desEnks ATR staIl characurisrics: 

Srall Churacrerisrics 

Srall churacrerisrics tests with and wirbur ice sitapes a d  wirh narural ice were 
reviewed. The W S B  requested rhur a member of 1h.e accidenr invesrigurion ream 
from rhe Narional Aeronauncs and Space Adminisrraiion (NASA) condwrr un 
exrensive review of r t w  cenificarion srall dnra ru d e r e M e  if there were any lawrul 
canrrul anomalier. Some minor w o w  aileran acrivirv w m  mred on feverul 
smk, bur under rhe rrireria of FAWJ.4.R 25.203, rhis acrivzrv was turd zsl considered 
nrce~rable. All of rhese srnall uncammanded aileron movemenrs occurred ~ r c s r  ar or 
afrer acrivarion of rhe stick pusher. Addiriodly, far rhese resrr conducred with ice 
rhuper on rhe ATR-72-IOWZ00, the stall stick pwher on the rest airplane was set tar 
the AOA rhre5:hold afrhe nu-ice cortfiguratiun (i.e., appruximruely 5" more than :he 
AOA ~hrerhold for rhe ice configurarion). These aileron force anomalies are 
indicativir of some aileron smich rendencies following asynwrric lefr and dghr 
wing ni flow separarion as rhe srall progresses. A I I  ai~lane&& uerc ldp i ca& 
halanced conrrol surfaces can be nffecred in a similar mluler.  therefor^ rhec 



chdracrurisricr -were nor considered ~wsrcal ar wing stall AOA, and were fully 

U C C ~ D ~ & ~  from a cerrificarion cn'teri# pain? o f  view. The airplahe war a i w ~ s  
conrrolluble with n o m l  we ofthe controls". (Emphasis added,) 

In lighr of rhese SCR Repm findings, it is clear chat the ATR aircraft did nor. exhibit my 
unacceprable roll control system charac~ristics, conaary to the Safety Board's erroneous 
conclusions. 

Significandy, the SCR Repon also reconfirmed rhar the ATR-42 and ATR-72 s e ~ e s  
aircraft fully comply wich all icing cenifieaion standards, as noted by che NTSB in its repon 
(NTSB Finding No. 3). Moreover, the following excerpts from h e  F A ~ G A C  SCR Repart 
lndicarr rhar rhe Edwards AFE! ranker tests dcmonsuared that the ATR-72 performance: in icing 
conditions exceeds dl cenificarion srandards. Page 2 o f  the SCR Repon sraces: 

During the icirag canker resring conducred w &urds Air F o r ~ e  Base (AFB), 
California, the propsrjkncrioning of rhe wing deicing boors was obrerved ro 
correlate with Aerospatiale (ATR) rest dara within the Appendis C envelope. 

In addirion, page 53 of  Ihe SCR Repon stares: 

Tesrs performed with droplers o f W  approximarely 75 percent PreaIer rh rhose 
conrained in Appendix C have rbwn no anomalies jfi ice accrerion characrerisricr 
or aircrafi &ndIin~ L ? ~ ~ R < s .  Therefore, rhese tests validare rhe DGAC and FAA 
origiml cerr2ficatiun forflighr in icing condirbns (FAR 25/JAR 25.141B and French 
Spsciul Condition B6). 

Notwichsranding the SCR resulrs, no aircraft are cenifitd for flight in freezing 
raidfreezing drizzle condirians. In addition, h e  F W G A C  SCR Report concluded that the 
icing conditions in which che Raselawn accidrnr cxcurred were outside rhe F~w9.m P a n  25 
Appendix C cenification envelope limirs. Page 3 of rhe SCR Report stares: 

Wearher observed in rhe areu of rhe accidenr appears ro huve included supercooled 
warer droplets in the size range of about 40 to 400 microns, This weather 
pken~menan is defined by the SCR r e m  as Supercooled Drizzle Drops (SCDDA.. 
Considerim all available, d u s t h e  SCR reunr luu determined thar rhe icing 
condirio~s of  rhe nccident envir~ltmenr were well ourride rhe 4 ~ ~ e n d i x  C iciqg 
envelope-.. (Emphasis added-) 

Page 29 of  &e SCR Repon also provi&s; 

T f r e  complex icing enviromnr crc temperawes near freezing likely included a range 
of large droplets huving dianrezers ours ~ e l o ~ e s  :- for conrinuous maximum 

interninen? maximum ictqg cgndiriohs reauired for cenifica-, (Emphmis 
added). 



Thus, the Roselawn accident occwrd whik the aircraft was being operated in an icing 
environment which the FAA's Advisory Circular AC 20.1 17 had, since 1982, warned rhe aviatian 
community about by specifically stating; "flighr: in freezing rain should be avoided when 
practical." 

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

As parr of rhe Roselawn accidenr investigation, rhc NTSB reviewed five ATR-42 icing 
incidents which ir considered pert in en^ to rhe investigation. In i t s  repart, che NTSB erroneously 
concluded that data from these incidents should have warned ATR of rbe phenomenon chat 
caused rhe Roselawn wcidenr. The five incidenrs, which will bc discussed in more dewil below, 
are: I) AMR/Sirnmons ATR-42, Serial No. 91, on December 22, 1988, on approach to 
Mosinee, Wisconsin; 2) Air Mauriuus ATR-42, Serial No- 208, on April 17,1991, over rhe 
hdian Ocean; 3) Ryanair ATR-42. Serial No. 1 6 1, on August 1 1, 199 1, over South Wales; 4) 
Conrinenrd Express ATR-42, Serial No. 259, on March 4,1993, ar Newark, New Jersey; and 5) 
Contincnrd Express ATR-42, Serial No. 153, on January 28, 1994, at Burlington, Massachuserrs. 

As menrioned, ATR suenuously disagrees with the NTSB's findngs (e.g. findngs No.21- 
25 and 35). that the manufacnuer should have been able to foresee rhe highly unusual 
circturnsrances that caused rbe unforrunate Roselawn accident based upon evidence provided by 
the prior incidents. ATR will &rnonsuare hat h e  circumsraaus of the Rosclawn accidenr differ 
greatly from rhe pre-Roselawn incidenrs. Simply stated, the prior A m 4 2  incidenrs were not, 
and cannor be considered ro be, precursors to rbe: Raselawn accident. It was erroneous for the 
NTSB ra tonclude otherwise. 

In rhe Roselawn accident, the specific chain of events which caused the aileron hinge 
momcnr shift resulted from rhc prolonged operation of rhe accident aircrafi in SLD conditions 
(icing condirions which fat exceed the icing certification envelope for all ailcraft) at an airspeed 
close ro W E  (Maximum Flap Exrension Speed) while using a 15 degree flap halding 
configurarian. This caused an accretion of a ridge of ice aft of rhe de-icing boars, in front of the 
aileron on only the ourer portion of rhe wing. The aileron hinge moment shift occurred when rhe 
flightcrew retracred the flaps ro h e  O &gee flap posirian and the aircraft's angle of atrack 
reached approximately 6 degrees, far below the 11.2 degree srall warning threshold. The ridge of 
ice, which had accrered only on the outer wing a f ~  of rhe de-icing boots upstream of the ailerons, 
altered he  pressure distribution chordwise. This  initiated a doubIe airflow separarion, borh 
immediately aft of the ridge and ar rhe trailing edge of the wing. The limit of this aft airflow 
separarion was unsteady and moved forward as the angIe of anark increased and merged with rhe 
forward airflow separatian zone. Ar low angles of attack, rhis airflow separation was nor 
sufficient to create auy  noriceable aileron hinge moment modificauon, However, when rhe AOA 
increxscd as a result of the flaps retracuon, the uailing edge sepwauon zane moved forward md 
merged wiih rhe forward airflow separation zane, thus causing a local airflow disnrrbane over 
rhe aileron which resulred in an aileron hinge momcnr shifi mechanism and a pre-st-all 



uncommanded aileron deflecrion. The roll experienced by the accident airuafr was caused by 
rhis uncommanded aileron deflection. This event was nor caused by a srdl. 

Unlike the Roselawn accident, rhe pre-Roselawn incidenrs w m  charactenzcd by 
rdl-offs, followed in some cases by, bur never cause4 by, normal and cxpecred aileron activity. 
These incidents, all of which involved ATR-42s (as opposed to the ATR 72 aircrafi which wa 
involved in this accidenr), also occurred in rhe flaps 0" configuration, and were thus very 
different from the Roselawn accident, Mosr irnnonantlv. none of the ?rip! ATP-42 incidents 
were caused by an aileron hinge momen! ~ h i f r  resultinq in an uncomrnmM aileron deflection. 

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

T h e  NTSB repon focuses on five ATR-42 icing incidents which occurred prior to rhe 
Roselawn accident and alleges hac rhese incidena dcmonsuared characteristics whch were 
sufficiently similar to the characreristics of the Roselawn accident that they provided ro ATR a 
warning of rhe phenomenon which was involved in rbar accident. An accusare technical review of 
rhese incidenrs will demonstrate &at chey provided no warning wharever of the Roselawn 
phenomenon, which became known ra ATR, rhe FAA, the W A C ,  he  BEA, aad the NTSB (which 
itself had investigated several of the previous incidents) &Y afwr rbe Edwards Air Force Base icing 
tanker resrs. The following is a summary of the facts of each of these prior ATR-42 icing incidenrs. 

2.1.1. GMR EagldSimmans ATR-42/SN 91, Mosinee, Wisconsin, December 21, 
1988. 

This evenr occurred in *sic freezing rain conditions well beyond the aircrafr's 
certificarion envelope, wih an associlrred temperature inversion. The NTSB's own record of 
lnvesrigsrion regarding this incident shows char rhe aitcrafr flew rhrough an inversion layer and 
encountered severe freezing rain icing conditions. Further, the crew failed to acrivate the 
airframe de-icing sysrem, which was improperly rurned "OFF", while h e  aircra was accreting 
ice (ATR was inirially informed by the operaror &at the de-icing system was "ON"; the ATR 
invesugation of this incidenr was thus based upon this assumption). During approach in level 
flighr at 3,200 feet and during a right turn wih rhe flaps ar 0" and rhe autopilot engaged, during a 
steady deceleration passing bough 157 kt (engine torque 22-23%), at an AQA of 10.2 degrees, 
the aircraft progressively rolled out to a 0" bank angle, while aileron and rudder positions were 
maintained. The autopilot disconnected as rhe AOA reached 1 I S a ,  just below h e  stall warning 
threshold associared wirh ice accretion condiuons, and h e  ailerons immediately deflecred to 
abu r  12.5" while rhe aircraft was rolling ro rhe left up TO an 80" maximum bank angle. PFDR 
data indicates char rhe roll was i n d u d  by an asymmemcal lift loss followed by an aileron 
self-deflection. The airc& experiend the uncommandd roll before the ailerclas deflected, 
unlike r h e  Roselawn accident where an aileron deflection iniria~d the roll. 



The crcw was able LO recover h e  aircrafr by promptly applying conuol wheel inpurs 
opposire rhe roll and maximum power in order ro bring the wings back ro a level position. The 
loss of alrirude was 600 fee[. 

DFDR vaces conclusively prove char h e  initial roll involved in h e  Mosinee incident w a  
nor caused by an uncornmanded drflecrion of the ailerons as was the cause in the Poselawn 
accident. Although there was a modification of the eileron hinge moment which induced an 
aleron deflection, rhis hinge momenr shift occurred only after the aircraft had experienced a roll 
due to asymmerrical lifr loss. As menrioned above, post-stall aileron activity like his is normal 
for aircraft with aerodynamically b a l ~ c &  control surfaces. This characteristic is nor considered 
unusual ar wing srall AOAs and is fully acceptable from a cerrification criteria point of view, 

The NTSB, as  rhe primary avidon accidenr and inddenr investigarive authority of rhe 
Unired Stares, was responsible for conducting rhe invesrigsrion of this incidenr since it occurred 
on U.S. soil. However, in its repon on the Roselawn accident, rhc NTSB minimizes irs ruic in 
the invesrigarion of this incident, preferring to refer to ATR's analysis that the NTSB claims it did 
not receive a copy of "until aFter rhe Rostlawn accidenr" (page 77 of Ehe Repart). This is simply 
unuue. The NTSB was actively involved in the invesugarion, receiving assistance from h e  
FAA, h e  French Bureau EnquCtes Accidents @EA), rhe DGAC and ATR. The NTSB did in 
fact receive the full content of ATR's analysis from the BEA dwing tfie Marck 2, 1989 meting 
on h i s  incident at NTSB headquarters. Parricipants in this rneering included the NTSB, 
Aerospariale, the W A C ,  rhc BEA, the FAA, md  ATR Suppon, Inc, 

The NTSB did not issue a fmal repon for this incident, ady  findings and a simple 
probable cause srarernenr which staxed bar rhe probable cause of the incident was ''a sudl 
induced by the accretion of moderate to severe clear icing'' (as no& on page 77 of rhe Roselawn 
Repon). However, the hTSB smes on page 79 of rhe Repon thar &e Masinee incident differs 
from the Roselawn accident in that h e  flighr crew in the Mwiner incident failed to activate rhe 
de-ice sysam before the event- Then, the NTSB srares that the Mosinee crew was nor able to 
recognize rhe severe icing condiuons that ir acounrered during h e  flight. Th~s infonauon, 
presenred in a rarhcr dispersed manner in the factual secuon, is not conccrly taken into 
considerarion by rhe NTSB in the analysis section. Consequently, the NTSB's andpsis regarding 
rhrs incident never refers to the non-use of the airframe de-ice system and the lack of recognition 
of rhe severe icing condition by rhe flight crcw as an aggravating and conmbuting facror in the 
Mosinee incident, as observed by Ehe BEA in its regon on the Roselawn accident. Funher, the 
NTSB ignores the fact thar rhe Mosince incident occurred while the aircraft was operuing in 
severe freezing rain icing condiuons - conditions which no aircraft is cenificaced for or 
permirwd to operate in. 

This is all the more surprising, considering thar the NTSB issued a Preliminary Repon 
Aviation, a Factual Invesdgation Report of approximately 450 pages, and a Robable Cause 
Repon on the Mosinee incident. Further, the NTSB's simple probable cause starernent on the 
Mosinee incident is very different from the Probable Cause Statement which was orignally 
proposed by rhe NTSB's hvesrigaor-Zn-Charge on March 5, 1990, to the NTSB's Dhcstor, 
Bureau of Field Operations, which stared: TIE Narional Transponarion Safety Board &remines 
rhur rhe probable c a w  of rhis incident is a loss of conrrol induced by rhe accretion of moderare 



zo severe clear icing. Fucrors contributing ro rhe inciden~ are the lack ofa hmrdarcs weazher 
aduiroryfor severe icing being issued by rhe Narionul Weather Sewice, @k of recom@fibr~ of zhe . . severe icinq conrim~n b y  r h  f l i g w  and rhe non-use o f  r h e  airframe de-ice n s t c ~  b y  rhe 
fliahr crew. (Emphasis added.) 

The Safery Board also fails ro place ATR's analysis of this incident In is corrmr historical 
conrexr. The ATR analysis, quored in the Report, was made in early 1989, and the NTSB implies 
rhar ATR could have idenrified at rhat time the na rm of ice accrerions in SLD environments acd 
their porent~al effects in ram of flow separation and of aileron hinge moment Jrerarion, as a 
funcrion of the angle of arrack. Such an interpreruion i s  directly contrary co the facrs, i s  
misleading, and is firmly denied by the manufacruwr. The freezing rain encountered by rhe 
aircrafr in rhe Mosinee incidenr led ATR to speculare rhar large unusual ice accmtions occurred 
due to freezing rain, and that a larger accreuon of ice on one side had produced a lifc asymmetry 
berween the right and lefr wings, as well as an asqmmetrical modificadon of the hinge moments 
of rhe ailerons at a high angle of armk, However, he a ihon  activitv was not the erimarv cause 
of the roll excursions exwriencd by & aircraft. The roU excursions we* cause4 prirnarilv bv 
l i f t  differenrid, not a result of anv aileron behavior similar €a the Roselawn aileron behavior. 

The knowledge of the aviauon community in regard ro different SLD environments 
(namely freezing drizzle vs freezing rain) was still very lirniud ax the time of he Mosinee 
incident. Neirher ATR nor rhe authoriues invoIved in the investigation (including the NTSB) 
had rhr bowledge ar thar rime to differentiate heir potential effecu or even LO describe the 
different characwrisrics of these environnwnis. Thus, the Mosinee incident provided no 
informauon or evidence rhar could indicate thsr under a different environment, and in a different 
flap configurauon, ice might accrerc in such a way as TO cause a particular M o w  dsruption and 
a much deeper aileron hinge moment modificarian, at an AOA less rhan half of rhe AOA of the 
Mosinee incidznt. In orher words, rhe Roselawn accidenr scenario could nor possibly have been 
anr~cipated from what occumd during the Mosinee evenr. R w d  on the fore~oina findinp; Ko. 
23 of rhe B a d ' s  Repon is clearIv erroneous and should be deletec). 

2.1.2. Air Mauritius ATR-QYSN 208, April 17,1991 over the Indian Ocean- 

In thls incident, the aircra.fr was cruising ar flight level 160 in clouds with a sratic iur 
temperamre (SAT) of about -3'C with the auropilot engaged, the anu-icing system "ON'', a d  the 
pneumatic de-icers in rhe "OFF position. Significaarly, the crew had improperly selected an Np 
setting of 77%. The airplane h I e r a u d  progressively from 183 krs to 160 krs ar a rate of 
10ktlmn. At 160 kr. rwo rall excursions were controlled by h e  autopilot. When rhc crew 
disconnected the auropilot, b e  AOA increased ro 1 la,  which 1s at or neas the icing stall warning 
rhreshold, and rhe aircraft rolled ro the right achieving a 40" maximum bank angle. The pilot 
released rhe pressure applied an the conuol whwl on rhe roll axis during the nose-down 
maneuver. The crew recovered rhe aircrztfr to a wing's level attirude by applying full pawer and 
reducing the AOA without any control difficulty. Drag build-up on rhe DFDR data suggesrs b a r  
the flightcrew had encounwred icing conditions outside rhe aircrafr's certification envelope. 



to rhe roll, the aircraft did not exwritgce %aileron hin~e  mommr shift resulting in an 
uncommanded aileron deflectior). 

DFDR dara uaces indcate that this incident clearly involved a convention& ice-induced 
asymmeuic wing stall, consistent with a significant airsped decrease, resulting from incnased 
drag and lift loss due to ice accrtrion on rhc airframe. This was a direct consequence of rhe 
flightcrew's failure to comply wirh b e  Airplane Flight Manual (AFM) and Highrcrew Operacing 
Mmual (FCOM) icing procedures by nor acrivaring h e  de-icing sysrem and by improperly 
sercing the propeller ar 77% RPM, instead of the minimum required 86%, as required in icing 
condirions. The speed decrease. W h  AQA and rhe absence of anv aileron hinge moment 
alteration disrinmish rhis incidedr from rhe goselawn widen1 scena,rio. 

2-1.3. Ryandr AT#-43SN 161, August 11,1991 over Sou& Wales. 

This incident occwed while the aircrafT was cruising ar flight level 180 wirh rhc autopilot 
engaged, with rhe mu-icing sysrem "ON", the airframe de-icing system t'OF'F" (the system was 
switched on only 2 minures and 30 seconds before the incident), and an Np seuing of 77% 
(instead of Np at 86%, as requjrd in icing condiriow]. The aircraft's DFDR recorded a constant 
deceleration from 180 k ro 145 kt at 8 kthm. W e n  the aircrafr reached an airspeed of 145 kr. 
wlrh an AOA of lo", a significanr Ci-break was recorded, then the stall warning and stick shaker 
were activated and the autopilot disconnlcred. The DFOR recorded significanr elevaror input by 
the crew (5" nose-up), leading to an AOA rhar varied berween 10" and 13", well above the icing 
stall warning rhreshold. The &craft sralled wirh an initial roll of 12.6" lefr wing down, 
imd iawly  followed by a right wing down ra a 49.9" angle. The crew conuaued flight for 12 
seconds wich rhe srall warning "ON". 

The crew was able ro recover the aircrafr by performing a stall recovery. AOA was 
decreased, restoring the wings ro a level position. I3rag build-up recorded on the DFDR dara 
indicates that this incidenr occurred in icing conditions beyond the airctafr's certification 
envelope. D W R  traces do not indicare anv u n c o m d e d  aileron rnovemenr during d ~ c  srall. 
The ailerans were used to counter the roll. Sigaificanrly, on dre same day, a similar event 
occumd while a Briush Aerospace ATP was in cruise ar abour 16,000 feet, in the same cold 
front in freezing rain condiuons. 

The Ryan& incidenr is similar to the Air Mauritius incidenr in b a r  h e  flighrcrew faled 
to comply with AFM and FCOM icing procedures and had improperly sclzcred an Np serring of 
77%, while the aircraft was operatin~ in i c i n n ~ d t ' s  certification 
envelape. The DFDR also recorded a constant decelerarion. As is  rbe case with respect to the 
&r Mauririus incidenr, the NTSB description of the Ryanau incident in the Roselawn report fails 
ro emphasize the prolonged deceleration, hagh AOA (1 I .SQ) and the absence of an uncommanded 
aileron movement at any ~ r n e  during the stall. 

Based upon the foregoing, ir is cvident that rhese two incidenrs demonstrate signrficanr 
facrual differences when compared to h e  Roselawn accident. Neither the Air Mauritius nar 



Ryan Air &craft experienced an aileron hinge moment shifr which in mm caused an 
uncommanded aileron deflection a a low or high angle of anack. Further, rhe "aileron hinge 
momenc reversal" discovered in h e  post-R-oselawn accident investigauon was nor involved in 
either incident. ATR setiously questions the relevance of these incidents to the Raselawn 
accident and suggests that the references to rhem should be deleted from the NTSB Repon, The 
-pTTSB1s sunaestion that rhese incidents arc in anv way relared to the Roselawn accidenr is 
erroneous. 

2.1.4. Continental Express ATR4YSN 259, Marcb 4,1993 at Newark, New Jersey. 

In rhis incidenr, rhe aircrerfr had leveled off er 3,150 feer ro inrercept the final approach 
descent path and remained at this altitude for 17 minutes, at flaps 0" and wia TAT varying 
between 0°C and -ZGC. Severe turbulence and icing conditions prevailed, inducing load fe tor  
variariclns ranging from 0.8 w 1.4 g. The Np was improperly set at 77% (instead of rhc minimum 
required 86%). while Lhe anti-icing sysrem was ''ON", wirh the airframe de-icing sysrem also 
"ON". The aurapilor was engaged wirh noriceable acrivity ro mainrain a wings level altitude 
because of the nubuIence. The airspeed flucruared hrwm 170 -190 kt with peaks between 140 
-208 kt. 

Afier the aircraft initiated its final descent, a banking tendency developed ta rhe right. 
The crew set engine torque at 30%. The auropilot drsconnected (AOA of 7"; VC = 170 kr) and 
rhe ailerons &fiecud TO rhe tight 7". The ailerons were rhen positioned on rhe opposite stop 
114"). The roll excursion was limited to 52" right. Signifieandy, rhe aircrafr experienced a 1.32g 
spike at 7" as the autopilot disconnected. The crew was able to recover, even rhough 
controllability remained difficult due to the high level of turbulence. 

The investigaing parties for this incident (NTSB, BEA, DGAC, and ATR) found bar 
icing conditions encountered during this incident were probably outside the scope of rhe 
J m A R  25 Appendix C wrrificauon envelope. However, mesc conditions could not be more 
precisely analyzed and confirmed by the BEA because h e  NTSB never responded ra rhc BEA's 
requests for funhcr information and meteorological data regarding this incident. Further, ATR 
takes exception to the fact that the NTSB, the primary investigative aurhority for this incident, 
has yet to issue findings concerning rhis incidenr and has ". . . delayed the issuance of a probable 
cause pending the resulrs of the invesrigarion invalving flighr 4184" (page 86 of rhe Repon) 
without clearly indicating rhe reasons for ~s highly unusual behavior. Even r&y, aver srx 
years afwr rhe incident occurred, the NTSB has yet M issue a probtible cause finding for this 
incident. 

AI rhe rime of rhr incident, rhe BEA, DGAC, and ATR concluded that the aircraft's 
DFPR dara, particularly rhe acceleration, AOA and airspeed traces, i n d i c u  rhar rhe aircra.fr 
encoun~red an extremely high level of turbulence during the final descenr panion of rhe flighr. 
in h is  regard, the amplitude of rhe prevailing wind gradien~ could have caused, or greatly 
carluibured to, the aircraft upset and roll oscillation. Funhermore, rhe exuenx level of 
mrbulrncr seriously hampertd rhe analysis of rhe aircraft's performance and corlrsol~tibiliry from 



the DFDR data rrxes. Consequendy, interpremtion of rhe auropilot disconnection, h e  roll 
excursions, and rhe aileron deflecriow was, and ail1 is, extremely ditficult. d l  aircraft responses 
are consistent with the dacumenred effects of the turbulence itself. Wind gusts and roll motion 
could have created local wing rip angles of attack much higher than h e  recorded Fuselage angle 
of attack and could have uiggered unsteady airflow separations responsible for asymmeuicd lift 
loss and rolling rnomenrs. Abrupt pilor inputs and induced roll o~~il lat ions cannor be neglecred 
either. Significantly, Aerospariale larer duplicated t4e incidenr aircr2tfc1s behavior wirh turbulence 
and wind gust data only using 6 degree of simulation computer snrdy. 

As mentioned, the intetprerauan of the DFOR data traces was, and still is, extremely 
difficult because; I )  Fhe charu~r isucs  of the icing cariditions could not be determined because 
of lack of pertinent dau; 2) rhe flighrcrew observations did nor correlate wirh any previous 
observations noted by, or repaned ro, ATR; and, 3) the flightcrew failed ro respect h e  
minimum Np setting in a severe icing environment, which was a contribuung facror. None of the 
invesugaring p d e s ,  including the hTSB, BEA, M A C  or ATR could i den t e  rhe exact 
conuibuuan, if any, of an ice-induced pollution of rhe airframe in rhe Newark incident. None of 
the same parries' srudies of cbis evenr included any indicaion thar an aileron hinge momenr 
modification was involved. 

ATR does not undenrand why &he NTSB sraw in rhe analysis section of the Repon rhac 
ATR "atu-ibured (he incident) tp turbulence and freezing rain.,." and omits that the NTSB iuelf 
issued a factual report stating that the upset occumd in "severe rurbulence with suong hak~onral 
gusu and icing conditions". 71Le NTSB now fails ro acknowledge rhe high level of mbulence as 
a defini~ive conuibuung factor in this incidenr w b  clearly, the turbulence factor done 
distinguishes this incidenr from h e  orher pre-Roselawn icing-relaxd incidents. The hTSB also 
fails to acknowledge that its factual repon also sraces that the incidenr aircmfr was "flying in 
freezing rain while k i n g  vectored." ATR regrets hat Ehc NTSB did nor take these f a c ~  into 
consideration in its shallow discussion of &is event in the factual and analysis sections of the 
Report. The NTS? has no mounds uuon which ro @e its assemon char the Newark incident 
involvtd any aileron behavior similar to that of h e  Rosejgwn accident scenario. 

2.1.5. Continental Express ATR-42BN 153, January 28,1994 at Burlingtan, 
Massachusetts. 

In [his incidenr, rhe aircrafr was cruising at flight level 160 with the airframe de-icing 
"ON" (Level and rhe autopilot engagel. The aircrafr's DFaR recorded a consrmt 
deceleration from 200 kts to 145 krs at 6ktlmin. Funher, rhe engine tarque decreased from a 
cruise secung of 72% to 66% in rhc same period. Progressive drag increases occurred, which is 
consistent wirh significanr ice accretion and a lack of crew awareness that tBe flight was 
operating in significant icing conditions. 

iZr an AOA of 1 i.Sq (stal l  warning), the autopilot self-disconnecttd. A stall uccurrrd at 
h e  icing stall warning threshold, associared with a sirnificmt G-break before rhc autopilot 
self-disconnecred. The aircraft hen experienced a roU to the Icfi wirh a rriaximum bank angle of 



54" while the ailerons deflected ro rhe left to about 10'. Although aileron activity occurred after 
rhe stall commenced; this aileran.aruviiv was,~or.rhe cause of the aircraft's roll. The crew 
recovered the aircraft by promprly reducing the AOA and by applying full aileron deflection in a 
direction o p p o s i ~  to the initial roll upset. After analyzing the DFDR data and orher infonation, 
ATR determined rhar  he crew operared the aircraft below the minimum speed required during 
flight in icing conditions, and rhar rhe crew did not increase prapelIer RPM to conuol rhe 
possible deficiency of propeller de-icing, as required by Aj?M Procedures, which led dbecrly to 
&is  incidenr. In sum, the Burlington stircraft did not experience an aileron hinge rnornenr shift 
which caused an uncomanded aileron deflation. Thus, the NTS? ungesrion rhar his incident 
is In any way ~ 1 a d - w  the Roselawn accident is erroneous. 

2.2- The Unique Circumstances of the Roselam Accident 

Post-accident invesugadon and rhe Edwards Air Force Base resriag have established rhar 
rhe Raselawn accident resulred from a very specific combination of factors. Some of rhe factors 
which conrribured to the sudden aileron hinge moment modificatian are: 

1 .  Icing conditions far a x e  the lgj- cedficauon envelope 
( M n g  drizzle Or whar is broadly refared co as an SLD environment); 

2. An e x r e n u  holding aeriod in these conditions (approximately 24 minuies) while 
flying in a holding pactern that lasted almost 45 rainures; 

3. The relatively high speed at which h e  aircrafr was set (VFE, approximately 175 
knots) ar a flaps 15" configuration not provided for in rhe ATR APM, leading ro a 
negative AOA, thus favoring ice accretion afr of rhe de-icing boors and in fronr of 
the ailerons (when combined wirh the second factor); and, 

4. Subsequenr rtuacuon to a flaps 0" configuration, leading to a positive AOA and 
causing an airflow dismptioa at low AOA. 

These factan, among orhers, created a unique chain of events which were not sufficrently 
addressed by the NTSB Repoc For example, nowhere in the analysis section of rhe Reporr does 
the NTSB refer ro rhe unique combination of the flaps IS0 conEigurauon leading to negative 
airfoil AOA during rhe holding pattern and the exiswncc of large supercooled drizzle drops in the 
size range of abour 4Q ro 400 microns (known as SCDD), as a causal factor in b e  Roselawn 
accident scenario. Dudng the exhaustive post-Roselawn resung performed by ATR, the 
panicula ice formarion that resulted from this combinarioa was shown to crease much more 
detrimental effects, once rhe flaps are retracted, than ice shapes a r e r e d  in the flaps 0" 
configurarion, which was the only holding configuration providtd for in the Aircraft Operaring 
Manuals. Also, ir should be emphasized that it i s  not the flaps 15" configuration iwlf thar is so 
damaging, bur rhe low AOA that may result from such a serting, especially close ro V E .  This 
low ar negarive AOA increases rhe wing upper side exposure ro luge droplet impingement in a 
recognrzed icing environment. 



At rhe rime of rht accident, there was no published informaion for holding in any flight 
configuration orher than rhe "clean" configurauon (flaps OD). A Flaps 15" canfig~raLion w a  nar 
provided for in rhe American Eagle AOM or ATR's AFM or FCOhl manuals for holding- Baed 
on rhe information discovered for rhe first time in the investigauon of this accidenr, use of a flaps 
I So configurarion has since been explicitly prohibited by ATR during holding in icing condi~ions, 
which clearly indicates that ATR was not previously aware of the potenrial effecrs of such a 
srning. Moreover, the NTSB quore of ATR's chief test piIot on page 192 of rhe Report staring 
rhat "... nobody knew rhe panern a s s~ i a t ed  with the large droplets bur even more, nobody knew 
rhar i r  would have (ken) aggravated in the flaps 15 (configuraion) ..." also provides evidence ro 
this effect. Those facrs also demonsmare why it is critical that flighrcrew nor experiment with 
aircraft configorarions not specifically authorized by rhe manufururer's AFM. 

On page 48 of rhc factual section of the Roselawn Accident Final Report, the NTSB 
staces rhar it found "...that there m neirher FAA regulations, ATC procedures, nor Simmons' 
policies that would prohibit aircrafr from holding in known or forecast icing conditions". This 
statement ignores basic, fundamend airmaship principles that require awareness and vigilance 
on the part of the flighrcrew regarding h e  condihons in which a flight is being operated, 
especially when adverse weaher conditions such as icing anz encountered. AS a matter of fact, 
on page 116, the NTSB Repan quotes the December 1993 issue of the Simmons flight 
Qperarions Newsletter, which reminds flightcrews to "sray out of icing condirions" when possible 
because "any encounter with severe ice - including freezing rain - for a prolonged period of rime 
may cause probIem beyond hat of the intended design". 

As noted by the DGAC and the FAA in heir SCR Report, at rhe rime of rhe Roselawn 
accident, h e  aviation communiry lacked adequate scientific howledge about the impact of 
supercooled large droplets beyond FAR Pm 25, Appendix C conditions on accretion of ice an 
airplane wings, particularly after prolonged exposuR to such conditions. For chis reason, 
certification standards and resung required by rhe FARs and JARS do not encompass the SLD 
environmenr. The hear: resuIting fiom prolonged exposure to large supercooled drizzle drops 
beyond FAR Pan 25, Appendix C conditions, and from the associated ice accretions, were 
idenrified for rhe first rimr during the investigation of Flight 4184. It was during exrensive 
tanker tesring conducted by ATR at Edwards Air Force Base that the ice-induced (freezing 
drizzle) abrupt aileron deflecrian phenomenon was first idenufied. These tests confirmed har rhe 
flap configuruion was a critical factor in the &velopment of rhe ridge of ice that formed aft of 
rhe de-icing baots during h e  lengthy holding period. For h i s  reason rhe tests were also essential 
to understanding the difference beween ice accreted at posiuve AQAS (flaps 0" configurarion), 
as opposed to negative AOAs (flaps 15"), which can potentially lead to a sudden and pronounced 
aileron anomaly at low AOA. Unformnawly, *hen rhe NTSB Report refers ro the ATR-72 icing 
ranker usts, it fails to accurarcly describe rhe conclusions which were drawn from them, 
especially those concerning flight in flaps 15" configurauon in icing condirions, as described 
above. This is quik swprising since h e  NTSB was acnrdy involved in rhe ksring process and 
even encouraged it and rhus had complete knowledge of the results obtained. 

The Roselawn accident is also unique in tha h e  aaident aircraft did not experience the 
noticeable performance degradation typically associared with flight in severe icing condirions, 
i.e., lifr loss, drag increase. Thest: characreristics, specific to the Roselawn xcidenr and never 



Scfore observed In earlier icing-related events, can also be attributed to rhc e f f e c ~  of the SLD 
environment encountered during rhe holding period. Post-Roselawn investigations derermined 
chat rhe absence of a substantial drag increw prior to h e  roll event was due to the extension of 
h e  flaps ro 15", the speed ha t  was selected, and the outer wing uegaive AOA, dl of which, 
when combined wih h e  exisring icing conditions, led to the unusual accretion that evenrually 
caused h e  local airflow separarion and rke aileron anomaly when h e  flaps were recracled. 
Unlike h e  previous ATR-42 icing-related incidents, the Roselawn accident thus occurred at a 
very low AOA (below 6") thw was well below, and in fact, less rhan half of, the AOA of rhe 
previous incidents. 

2.3. Conclusion: Tbe Previom ATR-42 Icing Incidents Lavolved Different C~cumstances 
Prom tbat of the Roselawn Accident and thus Provided No Wanaing of the Mechanics 
of that Accident. 

The NTSB's findings and conclusions regarding rhe pre-Roselawn ATR-42 icing 
incidenrs reveal rkl: Safety Board sraffs fundamenu misundersrpnding of rhe aerodynamics 
involved in these prior incidents and the phenomenon that occurred in the Roselawn accident. 

It has been established tha the Roselawn accident occurred while the aircraft was being 
operared in an icing environment ourside the certification envelope that included cbe presence of 
Supercooled Dnrzte Droplets (SCDD), a relatively new phenomenon, nor we11 understood by the 
aviation industry at the time of rhe accidenr. The aerodynamic effects of the Raselawn accidenr 
icing conditions, namely a complex airflow separarion partern over the aileron, grearly differ 
from the ice-induced aerbdlvnadc wing lift losses involved in h e  previous ATR-42 icing 
incidenrs. 

Contrary to the Safety Board's fmdings, rht: prim ATR42 icing incidenrs did noc, reveal 
the abrupr, massive, srall unrelated, very low AOA, unsteady and uncornmanded aileron 
deflection phenomenon which was involved in the Roselawn accident. This phenomenon was 
nar involved ar all in the pre-Roselawn incidents. Also, none of ~bese incidenrs exhrbitrd the 
very unique combination of facrors involved in rhe Roselawn accident -- specifically, m outer 
wing flow separation ar an AOA well below rhe icing stall warning rhreshold -wihout a 
noticeable drag build-up or a significant rnmifessarion of asyrnmerical lift Ioss. The Ryanair and 
&r Mauririus incidents showed absolutely no sign of a hinge moment mafication at all. The 
Mosiner: and Bwlingron incidenu invalvcd a modification of the hinge moment. which 
accompanied the asymmeuical lift loss or s rd .  This rnodificarion was not causal of the roll, and 
is a normal and cxpecred behavior of unpowered ailerons posr;-stall. In the Newark incident, the 
turbulence was such rhar ir is still impossible to determine with certainty rhe origin of rhe 1011 
upser. 

Funher. in each of the prc-Roselawn incidenu, rhe roll upset was caused by an 
ice-induced asymmeuical lifc loss, whereas in rhe Roselawn accident. 31e roll was caused by an 
aileron hinge moment shift which in mrn caused a sudden deflection of h e  aileronsv The Eibrupt 
shift of rhe ailrrans in Roselawn, which appeared ar autopilor disconnection, was nor associated 



with any of rhe chvacterisncs of an a s ~ e n i c a l  lifr loss. Unfortunately, h e  NTSB Repon 
lacks clariry in this respect, cossisrcndy failing m ~ ~ c w w l y  disturguish rhe rwo phenomenon 
(aileron hinge moment shift vs. ice-induced lift loss), especially with regard to k i r  respecrive 
AOAs of occurrence. 

It i s  simply wsang for the NTSB to persisr in irs characterizarion of all aileron activiry as 
"aileron hinge momenc reversals" without ever defining rhe phenomenon. As menuoned in the 
introducrion, me NTSB Report's blurring of rhese phenomenon i s  inexcusable, panicularly since 
ATR, rhe BEA, rhe PGAC and rfie FAA all repeatedly explained rhis issue to the NTSB sraff 
durlng rhe course of rhe NTSB's investigation of the Roselawn accidenr. 

Finally, ir is significant to noLe rhar rhe SCR ream, in reviewing the previous ATR 
iclng-related incidents concluded that here is no evidence that the ATR-72 had any problems 
with icing conditions for which it was ccnified. Page 27 of the SCR Report provides: 

Review of Peninenr Service Dtficulty InfQrmazion 

Events of unaccepwble connol anomalies were associared wirh severe icing 
conditions such ar freezing ra f leez ing  drizzle and, in a few cases. the icing wcrr 
accompanied by  turbulence. m s e  orher r o u e  events ~rovided no evidence 
rhar r. k ATR-72 had a n y  problem wit- icininp condirhns for which ir was 
cenified. (Emphasis added) 

2.4. Signifbant NTSB Report Errors 

ATR wishes to remind the NTSB cha on two separaw wcasians (August 24 and October 
24 1995, respecrivefy), ATR submitred to rhe NTSB A m ' s  written cornmen& concerning inirial 
drafts of rhe facnral portion of the Roselawn accident Report. These written c o m n r s  
supplemented rht numerous convcrsatians A m ' s  representatives had with rhc NTSB regarding 
many of rhese s m e  issues. The NTSB staff persistently failed ro incorporare rhe bulk of ATR's 
comments or rectifications on rhe facmal portion, despite repeated promises to do so. Because 
rhe NTSB staff did nor incorporate many of ATR's suggested changes to the drafts of b e  facrual 
panion of the Repan, rhe Final Report conrains numerous misconceptions and erroneous 
sratrrnenrs, some of which are illustrazed below. 

On page 74-5 of the Report, rhe NTSB Report discusses rhe ATR-42n2 Larrral Conrrol 
S y stem Development Hisrory ; 

Several ATR-42 developrnenzal aileron configurations produced aileron hinge 
monrenr reversals at law AOAs. According zo ATR engineers, rhe f w l  ATR-42 
aileron design was a 'compromise of acceptable roll rures and hinge momnu,' Md 
resulred in the aileron hinge moment reversals being delayed to ubout 25" AOA. 
A T R  indicar~d rhur rhe oileron hinge momenr revers& were linked ro aerod>tnamic 
rrall. The suscepribiliry ro hinge moment reversal from aerodynmic srall is a 



ckracrerisric ofaero&m'cal~ b a h c e d  conrrol ru&accs ar high AOAS, & rhe 
ch-aracrerisrics can v4ry among coqflgurarionr ". 

These suemenu are erroneous and extremely misleading. They are used by the NTSB ro 
ruggesr char ATR developed the stick pusher system for rbe sole reason of preventing alleged 
"hlnge momenr reversals". This is simply wrong, and rhc NTSB's implicarion in rhis rzgtud is 
not supported by the facts or the NTSB's own record of investigation. - 

The srickpushcr system was insralled initially ra address rhe potential of a deep stall 
phenomenon, which was subsequendy proven nor to exist in h e  ATR42 or ATR-72. 
Nevenheless, rhe srick pusher was retained in order to provide a clear and distincrive stall 
;dentificarion. In rhe subsequent evaluation of the stall characteristics, only minor aileron 
activity was observed just ar or beyond the activation of the stick pusher. The conuol wheel 
forces were found to be neither abnormal, excessive nor unsafe. All corresponding night cesr 
data was reviewed after rhe Roselawn accident, and rhe Special Cenification Review team 
confirmed rhe fuIl acceptability, as per dl certification criteria, of such characterisrics, ar wing 
scall AOAs. Therefore, contrary to the Safery Board's asserrion, signs of an impending Roselawn 
icing scenario cannot be found in rhe low-speed handling characterisrics development history of 
rhe ATR. 

The NTSB conrinues wirh anorher erroneous and misleadrng statement: 

ATR engineers agreed in principle rhat aitfoil contaminarion, such as icing, could 
rend ro lower the AOA ac which rhe aileron hinge mornenr reversal occurs, and that 
icing condirionr beyond those specified for cenification could lower rhe AOA ar 
which rk aileron hinge momenr reversals occur ro below zhe cenified icing srall 
prorection system (SPSI AOA rhresh6Cdr. 

Unforrunarely, rhe NTSB has faiIed to indicate in the Repon rhar prior TO rhe full s a l e  
icing tanker tesu conducted at Edwards Air Force Base, there was no theorericd or experimenral 
evidence available ro ATR. or to the aviation industry, to substanriare rhe suggesrion char an 
increase in h e  severiry of icing conditions, combined wirh several orher independenr irtcrors, 
could cause an abrupt change of the aileron hinge moment, wirhour any prior performance 
al!eracion, at an AOA so far below the cedfied SPS AOA threshold. Jt was only afrer the 
Edwards Flight tests that exptrimcnral evidence k a m e  available to suggest that rhis was 
passiblc. Once again, the hTSB has faded ta accuratrly incorporzlre in its Repon rhe conclusians 
of the testing csnducred at Edwards Air Force Base. Funher, rhr NTSB improperly uses this 
sratemcnr ro again blur the significant cSisrincuon between post-stall aileron binge moment 
activ~ry, which is common ro all aifcrafi with unpowered control sys#ms, and rhe aileron binge 
moment activity seen in the Roselawn accident. They are na the same. 

The Report also s w s  rhar ATR discussed installing hydraulically powered ailerons 
during rhe preliminary drsign of thc ATR42 and that the issue was once again discussed 
"informally" among A m  engineers afrzr an incident involving a Simmons Airlines ATR-42 in 
Mosinw, Wisconsin, in kcember 1988. The Report also asserts rhar "ATR management has 



since stated thar hydraulically powered ailerons have never been officially considered for eirher 
the ATR-42 or 72". 

ATR would like to set the record straight. There is absolutely no support for rhese 
statements in the NTSB's record of investigarion, nor is there any suppon for hese staernenrs in 
ATR's docurnentauon. On the conuary, for the vaw cqntrol, a hydraulically pawered alternztr~ve 
was seriously considrred, and existing documenration describes the coneepr and its performance. 
Concrary to the NTSB's erroneous findings, a hydraulically powered aileron sysrem was never 
considered by ATR for either rhe A m 4 2  or rhe ATR-72. 

ATR also strongly objecrs KO the following staternenr on page 169 of the Report: 

... the Safety Board remains concerned whether, even wish zIre zmprovemenrs, rhe 
airplane can be controlled under all nururally occwring combinationr ofcondirians 
of liquid drop size and conrent, temperawe, airplane confguranon, loud facsors, 
speeds, rrnd rime of exposure. 

I r  would appear as rfiough the NTSB is implying in fiis statemenr fiat ATR aircraft require 
additional pmaurions to pmrecr against cenain environmenral conditions, while other aircr& do 
nor. As i s  well recognized by the entire aviation indusuy and by pilors as a maaer of basic 
airmanship, the hazards associated with flight in icing conditions concm types of aircraft. AS 
the NTSB is well aware, the ATR72 aircraft was subject to icing usung at Edwards which was 
more severe than rhar to which any orher aircrafT has been subjecrd. Further, the NTSB has not 
put fonh any dam ro suggest thar an unsafe condition existed or that one exists on eirher ATR-42 
or ATR-72 series aircraft. ATR, on the other hand, has provided ample evidence rhat the 
posr-Roselawn implemented procedural and hardware changes (extension of boors, visual cues. 
flap urilization) minimize the risk of a Roselawn reoccurrence. Certainly, as the FAA, BEA, and 
DGAC repearedly have srared, no airplane is  (and no airplane should be expected be) designed 
or certified to handle every adverse environmentd condition rhar m y  be present in nature. For 
this reason, flighr safety in icing conditions is an issue thas must also be addressed through 
irnprovemenrs in  pilot awsreness and mining, improved air traffic control, as well as rhxough 
irnprovemenr of the forecasting models currently used in predicting freezing raidfreezing drizzle. 
Therefore, ATR requests chat the above referenced srarement be deleted. 

The NTSB Repon conrinues with the following srzrtement: 

Moreover, the Safery Board f a d  ?hat ATR'spon-Roselawn brochure anrirled, 'XTR 
Icing Corldirions Pracedures", still does nat adequazeCy address or clearly represenr 
rhe exacr nature afrhe ATR ice-induced aileron hinge nwmenr reverral. 

ATR would like to point out that ATR solicited commenE from rhe NTSB before 
disrributing the brochure, but received none. Therefore. it is quire unseemly for the Safety Board 
to criricize d ~ e  brochure in rhe Find Repn .  In fulfilling its umponation safery mission the 
Board should assist during rhe preparation of such a document rather than wirhhold such 
assistance and i n s ~ a d  criticize the document once ir is completed. 



Finally, ATR would like rn comrnenr on tbe NT$Bts mischatacterizauon of 
ATR's chief resr pilot's tesrirnony at the NTSB Public Rearing on 2 March 1995. Page 1 17 of h e  
Roselawn Accident Repon stares: 

Also, wirh respecr ro Flight 4184, rhe chiefresr pi101 for ATR wsrified t h r  rhe rype 
of roll anomaly rhe flighr crew experienced would not h v e  been recoverable by rhe 
average line pilor. 

This srarement is simply untnre. Mr. Defer's tesrirnony has been grossly misrepresented 
and taken OUT of context by the NTSB. Mr. Defer was trying nor ro be openly critical of the flight 
crew during the public hearing, our of respecr for their families in [he audience, and simply 
~esrified that rhe flight crew "did what they could." This restirnony was then grossly 
misrepresented in the draft repon. Mr. Defer was personalty assured by rhe NTSB rhat the error 
would be corrected. It was nor. If not corrected now. if will be a sad commenrw ro future 
witnesses who would like to assist the NTSB to avoid passionate public hearings. In addition, a 
review of the 2 March 1995 Public Hearing uanscript and video, W s  clear char h e  test pilor 
did not wstifv that an average ilot would nor have k e n  qblc ro recover from a 
Roselawn-tyw roll event. On page 1072, Line 12, of tbe Public Hearing uanscripr, Mr. Pereira 
asks rhe following question: "How long after rht iniual upset, based upon your experience wilb 
this phenomena, do you *ink a recovery becomes difficult?" AfrPr which the chief rest pilot 
response was (lines 21-23): ''And I cannot and 1 do-not wanr to take advanrane of that work ro RO 

inra judging what thar crew did. I believe thev did what thev caultjl'. Ln response ro rhe 
following quesuon, asked by Mr. Pereira (lines 25 -25): "DO you fee$ that the average line pilot 
can recover from this type of event?". rht chief test pilor referred back to his previous answer by 
stating "Ir is the same answer. Sir." Ir is highly improper for the NTSB ro take this staremnr and 
transform it into sornerhing quite different, as has been done in the Report. 

The post-Roselawn testing a1 Edwards AFB and in Todouse conducted by the chief resr 
pilor confirmed thar Flight 4184 was recoverable, despite rhe fact rhat the control wheel forces 
were heavier than normal. Given the factual m r d ,  and given ATR's previous objecrions to the 
mischaracterizarion in h e  draft factual portion of the Repon, which the NTSB has still no[ 
addressed, ATR must ask wherhrr the Safety Board intenrionally misinterprercd rhe sworn 
resrimony of rhe chief tesr pilot. 

Finally, at the Technical Review Meeting in Washington, D.C. (12-13 Ocrober 1995j, b e  
chef tesr pilot specifically explained his position ro rhe NTSB srm, regarding rhe issue of 
whedier Flight 4 184 was recoverable or not- He clearJy indicued rhat the rwo lines in the Find 
Report misrepresenkd his rcsrimony at h e  hearing. The NTSB agreed ro eitber delere rhese lines 
or introduce h e  exact wording exaacted from video recordings. The S d e ~  Board has done 
neirher and has thus incorrecrly misrepresented crucial resrimony regarding the Roselawn 
accident. 



3. ATR's Actions ia Response to the Previous ATR42 Icing Lrrcidents Were Correct and 
Compfete Responses to tbe Circumstauces Present in Those hcidencs 

The following is a summary of ATR's response to each of the previous ATR42 icing 
incidents. Ir demonsrrates thar, contrary 10 rbe allegations of rhe NTSB, ATR's responses ro these 
incidents constituted appropriw and c~mplete corrective acrions for the circumsrances of rhose 
inc~dents. 

3.1. Sumrnsuy of Corrective Actions Taken After Previous ATR-42 Iciug Incidents 

3.1-1. AMR EagWSfrdmoas ATR42BN 91, Mosiaee, Wisconsin, December 21, 
1988 

Alhough the NTSB at the NTSB Public Hearing and Sunshine Meering, uied to 
minimize h e  role it played in rhe investigation of this inci&nr. rhe NTSB, as the primary 
~nvesrigative aurhoriry of the Srate of Occurrence, was responsible for rhe investigarion of this 
incident. In facr, rhe Safety Board appointed an Invesrigator in Charge for a s  incident, 
conducred a fill  invesugarion, and released the probable cause smrnenr previously discussed 
above. ATR assisted rhe NTSB in irs investigarioa, (u did rhe FAA, BEA and WAC) ,  and rook 
appropriare actions fallowing rhis incident, based on the available facts, srudies and appiicabIr 
policies. 

On Jmuary 17, 1989, ATR issued an AJ1 Operators Telex providing a briefing abour rhe 
incidenr and reponing thar ir had occurred in freezing rain. In rhe relrx, ATR emphasized rhe 
haads associared with flight into such conditions by quoting FAA Advisory Circular 20.1 17 
rhar specifies "flighr in freezing rain should be avoided where practical". 

On January 24, 1989, ATR generared a complere incident analysis based on rhe D D R  
read-our rhat was provided to rhe DGAC and the BEA. Based upon rhe initial pilots' report, ATR 
assumed in lrs analysis that rhc airframe de-icing had been selected "ON'' prior to rhe ~ncidenr. 
ATR later learned from rhe NTSB during rhe Roselawn invtstigauon that the pilots had changed 
rheir inirial statemenr and thar apparently, rhe airframe de-icing was nat selected "ON" prior ro 
the event. 

ATR proposed cormrive actions which were joinrly reviewed and discussed by rhe FAA 
and W A C  in Seanle on April 2 1, 1989. These actions included a proposal to tfie DGAC, and 
rhrough dte PGAC ro foreign Airworrhiness Aucfioriries (including the FAA), to revise h e  AFM 
Limitarions section and an Operation Engineering BuIletin (ro !x included in the FCOM) in order 
ro further emphasrzc rht risk associated with flighr in freezing rain and ro incorporare simple 
procedures in the cvenr of an inadvertent encounter; and to develop a design change (vomx 
generators) aimed at moving the ice-induced rype of asymmetrical lift loss and associared lateral 
control problems experience4 by rhe Mosinee crew beyond thc icing stall warning threshold. The 
FAA detemned rhar long-rerm condnued operational safery would be k n c r  assured by thc 



proposed design change than by the adoption of special operating procedures. Consequenrly, the 
proposed manual changes were not incorporared in rhe US or France. Orher Authoriues (DOT 
Canada, German LBA) nevertheless requested rhar rhc ATR information and operating 
procedures be included in rheir Operators' documenmuon, in addition to the design change. 

The DGAC and ATR proposed to retrofit the entire ATR-42 fleer wirh vonex generators. 
The DGAC monitored h e  reuofit, bur no French Ahorthiness Directive (AD) was published. 
However, the FAA issued an AD requiring the insdlation of the vortex genemrors on all US.- 
regisrered ATR-42 aircrafr, retrninating the FAA's initial AD prohibiting the use of the autopilot 
when operaring in icing condiuons, imposed jusr after h e  incidcnr. 

ATR rhus added vortex generators on all ATR42 aircraft. This design change was 
implemented in order to delay rhe onsec af lareral conuol problems due to severe asymmeuical 
icing. so bar the stall warning would occur firsr, in case of a decelerated hght leading ro high 
AOA. Canrrary ro h e  NTSB's stakmenr, ATR did add the vortex generators "... to provide 
an addirianal AOA margin of several degrees bcnveen uhe nomal operating AQA and the aileran 
hinge moment reversal AOA" @age 80). The NTSB's statement incorrectly suggesfi thar ATR 
focused on the aileron hinge moment change in Mosinee. This is nor suppaned by ATR's 
analysis of rhe incident or the NTSB's record of invesugauon. ATR properly addressed an 
asymrnetncal wing lifr by delaying beyond the gdJ warning the AOA at which lareral convol 
problems cauld occur in severe icing conditions. 

Therefore, ATR's acrions in reswnse to the M o s ~ i n c i d e n r  were enrireIv aaprooriare 
and compFIerc: and were consisrent with rhe in~rnatiand a cammunitv's knowledne at that 
m. 

The NTSB Report's analysis of h adequacy of actions taken by ATR following the 
Mosiner inci&nt is emnmus because of an incorrect interpretation of the Facts. On page 177, 
rhe NTSB asserts ha t  "The Operarors hfonnation Message (DM) did nor indicare Ehar an ice 
accretion behind rhe de-ice b&rs in front of the ailerons, could cause rhern ro overpower the 
aurapilot ..."(p age 79 of the report). Firsr, rherc is no evidence that the Mosinee incident involved 
an "ice accretion behind rhe de-ice boors in front of the ailerons." For rhar reason, ATR's OIM 
did nor indicate that there was such accretion. Nevertheless, h e  O M  did provide flighrcrews 
with slgnificanr accuraw information regarding the circumstances involved in the Mosinee 
incident. In this regard, ATR's O M  stated in pan: " . . . fwezine rain affected control forces an 
rhe ailerons in such a manner rhat the autonilot was no lonaer able to mainrain the bank angle in 
rhe o rwdure  turn- As a conmutine. - rhe A.P. (autopilo~) was norm all^ disconnected by IF 
rnonirorin~ svsrem." (Emphasis added.) 

In conclusion, ATR consider the allegarions contained in h e  Repon's finding No, 23 as 
torally unfounded and requesu the NTSB ra &lete or, at least, modify ha t  finding in accordance 
wih rhe facts described above. 



3.1.2. Air Mauritius A T R ~ ~ C S N  208, April 17,1991 Over the Indian Ocean 

After rhis incident, &r Mauritius Uansmrwd tfie DFDR, pilor reports and perrinrnt 
metrorological information ro the BEA and to rhe manufacturer, with the approval of rhe Civil 
Aviation Aurhority of Mauritius. ATR conduded rhat rhe aircraft experienced an aerodynamic 
stall caused by ice acctrerion resulting from the crew's failure to comply with and AOM 
procedures for flight operations in icing condiuons. 

ATR presented its analysis of h e  incident (factual dara. DFDR traces, simulation 
analysis, probable scenario, and findings) to the BEA and the DGAC in Toulause, on June 12, 
1991. The conclusions wen acceprcd by tfie BEA and W A C  and provided to the Civil Aviarion 
Aurhoriry of Maurit~us on October 17, 1991. The investigauon repon was nor sent to rhe FAA 
by the PGAC because the incident did nor "raise technical questions regardmg rhe ainvorchiness 
of [rhe ATR 8ifcrafr]..'u' ATR did, however, include a brief of this inciclent in irr April 199 l 
Monthly Report and senr it to all ATR operators and Airworrhiness Authorities (including the 
F M ' 5  Washangton, Seaclle and Brussels offies). Also. ATR and the DGAC undertook a s~udy 
aimed ar determining the effecn of pollured propellers on wing icing, since rhe crew selecred an 
Np of 77% instead of the minimum required 86% in icing conditions. &TR acrions In reswnse 
to rhis incident were therefore enrirely spp~ooria€e and c o ~ ~ l e r e .  

3.13. Rysnair ATR-4aSN 161, August 11,1991 Over South Wales 

The xtians raken by ATR following rhis incident were virtually idenucal to rhose 
initiated by ATR after the Air Mauritius incident, as the two incidenrs presenred a number of 
sirnilaricies. 

The DFDR dara, pilor repons, weather condition reporcs, and other information provided 
by pilots operating orher aircr& in rhe same area, were provided 10 the BEA and the 
manufacrurer by rbe airline with h e  agreemenr of the Irish Civil Aviation Aurhoriry. ATR 
concluded, as in the Air Mauritius incident, ha h e  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 presenpd the nsuits of its investigation in Toulousc to rhe BEA and rht W A C  on 
September 13, 1991. The conclusions were accepted and then provided to the Zrish CivlI 
Aviaiion Aurhoriry in Dublin, Ireland on Novemkr 7, 1991. The FAA did nor receive ihe 
invesrigative repon from h e  W A C  since the incident did not "raise technical questions 

1 According to the French-US. Bilateral Ainuorrhiness Agreemenr and Annex 8 to the 
Convention on htcrnariond Civil Aviation, rhe DGAC is nor obligated to transfer 
airwanhiness information to rhe FAA on incidents which rhe DGAC has determined do 
nor raise technical questions regarding rfie ainvofiness of a type-cenificared rurcrafr 
and, thus, Q noc require mmdarory correcuve artions. 



regarding the airwonhiness of [the ATR aircrafr]" and rhus did not require mandatory corrective 
action. ATR did, however, report this inci&nr to all ATR operarors and Ahonkiness 
Authorities (including the FAA's Washington, Sesrtle and Brussels offices) in ATR's Auguor, 
1 99 1 Monthly Report. 

Following fie Air Mauritius and Ryanair incidenrs, in order ra ensure proper 
disseminarion of the information available ar rhe rim concerning freezing rain, its porenriztl 
effects, and rhe ATR recommended procedures in cases of inadverrenr encounters and of roll 
control anomaly, ATR developed a '"All Weather Operations" brmhure, which was made 
available to all ATR pilots sraning in 199 1. 

ATR's actions in response ro this incident were thus enrirely aa~roariate and complete, 

3.1.4. Continental Express ATR-4WSN 259, March 4,1993 at Newark, New Jersey 

The NTSB, as the primary invtsugative aurhority of the Stare of Occurrence, was 
responsible for a e  invesrigation of rhis incident. The NTSB rhus forwarded rhe PFDR uacrs to 
the BEA. ATR received copies of these traces from tbe BEA and also provided the NTSB (at its 
requcsrl a copy of ATR's study regarding the effects of a Np 77% serring on the propellers. 
However, neirher rhe NTSB nor the FAA provided any further information concerning the 
invcstigarion of thrs incident to the BEA, DGAC or ATR. Conscquenrly, the M A C ,  the BEA 
and ATR were not able ro successfully complere heir i.nvesugauons of this incident. 

Nevenheless, ATR was srill able to deunnitre from analyses of the DFDR read-ours h a t  
the incidenr involved a high level of ruhulenw and that the crew failed ro comply with f i r  AFM 
and AOM procedures m p  at 77%. instead of che required 86% with anri-icing sysrems "ON"). in 
facr, rhe NTSB Report on rhe Roselawn accident states with regard ro the Newark incident (page 
86)  .'The analytical descriptions made by ATR are consistenr with the FDR data." 

Yer, as previously stated, the NTSB has "delayed rhe issuance of a probable cause 
[regarding rhe Newark incident] pending the resulrs of the investigation involving the Roselawn 
accrdenr". wirhout offering an explanation for the delay. This type of delay in issuing probabie 
c a w  determinations on f ie pat of an investigarive authority is not in cht best interem of 
avlation safety. 

Thus. ATR's =!ions in response ta this incident were entirely auuro~riate and as 
comple~e as ~ossible under the circumstmceS. 

3.1.5. Continental Express ATR4USN 153, Jaau.ary 28,1994 at Buriington, 
Massachusetts 

The NTSB, by virrue of ils being [he primary invesrigarive authority of fir Srare of 
Occurrence, was responsible for invcsrigating this incidenr as well. However, ir is unclear 



whether the NTSB ever investigated the event, since the NTSB never forwarded any informarion 
perraining to this incidenr to either rhe BEA, h e  N A C  or ATR. 

ATR rweived rhc pilot repom and the DFDR data from che airline and then forwarded 
the information ro [he BEA for i t s  analysis. ATR invesrigared the incidenr wirh the available 
infamrion and presented irs preliminary conclusion6 ra the BEA and the DGAC on February 
15.1994. ATR's dr& repon was provided to the DGAC on Mach 17,1994. Based on rhe 
DFDR dam ATR was able to determine rhar the flightcrew failed to respect applicable AFM and 
AOM procedures far operations in an icing environment, such as maintaining a minimum 
airspeed. As a result, the ahra f t  losr speed due ro an accretion of ice, which eventually caused 
rhe aircraft to stall and che autopilot ro disconnect. 

The DGAC questioned rhe "envelope" sirnulared ice-codes used for the ATR-42, given 
rhe unusual Iifr loss and chug increasc exprienced by she aim&. and bus required ATR ro 
conduct an addidanal investigation regarding the &rennination of ice accretions wirhin the 
Appendix C envelope. This research was underway at rhe time of rhe Roselawn accident. The 
SCR subsequently v&dared rhe DGAC and FAA original cenification for flight in icing 
candirions (FAR 2S/JAR 25.1419 and French Special Condition B6) for ATR airaafr. 

Thus. ATP resnonded in a rimelv, appro~rim, and complete manner. followine this 
incidenr. 

3.2. Conclusion: The  Corrective Actians Taken by ATR Correcdy Addmsd the 
Phenomenon Which Was Common to Each al the Prior ATRQ2 Incidents 

A review of ATR's responses ro che pre-Roselawn incidents presented above clearly 
drmonsmres that ATR's corrective actions addressed the phenomenon which was common ro 
each of those incidents: classic wing lifi losses, occumng ar or near che icing stall warning 
threshold, in k i n g  rain conditions, due to an accumulation of ice, accompanied most often by 
rhr non application by rhe flightcrews of icing procedures for flight in icing conditions. ATR's 
miens were entirely consistenr wirh A m ' s ,  and the intemarional aviauon communiry's, 
understanding at rhat rime, of rhe hazards of flight into freezing precipiraion, and were compliant 
with rhe rules prevailing at chat dme. 

The NTSB knows that rhe incern~onal av~arion community has been able ro greatiy 
~ncrease its understanding of rhe effecrs of flight into freezing drizzle/freezing rain because of the 
resulrs of r l ~ e  Roselawn accident invesrigation. The Edwards testing program findings enabled 
the aircraft manufacturer ro subsequently address the abrupt, massive, sratl-unrelated, unsmdy, 
aleran-uncammandcd deflection phenomenon chat was brought to light as a result of rhr testing. 
Baed on such post-zci&nt research and newly acquired knowledge, ATR extended rhe wing 
baas  up to 12.5% of rhe wlng chord on all ATR aircraft as a carrective response to rhe accidrnr. 
The modificarion w s  tested and r m i v r d  approval from both the FAA and rhe DGAC. The 
Edwards tesring also provided rhe whole aviauon community, and in particular flight crews, with 
new tools (rhe so-called "Visual Cues") ro recognize with a g r w r  cenaincy than before that rhc 



in-flighr icing condirions in which rhe airplane is flown may be beyond rhe airplane's capabiliries 
or exceed certification limits, and ro escape from such conditions before they become a safery 
Issue. 

On [he bs i s ,  as drmonsuated above, that the corrective actions raken by ATR corectly 
addressed the phenomenon which o c c w d  in each of rhe prior ATR 42 incidenrs, and which ww 
differenr from the Roselawn phenomenon, the allegations made several umes by fie WSB in its 
Findings that "ATR had sufficient basis to modify h e  airplane andlor provide operarors and 
pilars with adequare, derailed informarion regarding this phenomenon" we totally unfounded and 
should be corrected. 

4. ~ddi t ioaa l  Erroneous NTSB Report Findings. 

The NTSB's misun&rsranding regarding rhe distinction between rhc phenomenon 
involved in the previous icing-related incidents and the phenomenon involved in h e  Roselawn 
accident, is the basis for the numerous erroneous allegarions contained in the Repan's findings. 
~s discussed above, the NTSB alleges that ATR was aware of the potentially dangerous effects 
of freezing precjpitation on aircraft and on aileron behavior, md concludes that ATR concealed 
this infomarion from operators and did not adapt irs simularion packages accordingly. F'unhrr, 
the NTSB scares that the ATR brochure entitled All Wearher Owrations was misleading and 
minimized rhe catastrophic parenrial of ATR operations in freezing rain. 

ATR provides ia comments in respecr ro rhese erroneous findings be1ow. 

NTSB Finding No. 22: The 1989 icing simulauon pache developed by ATR for h e  
uaining simularors did not provide useful training for pilots ro recognize rhe onser 
of an aileron hinge moment reversal or to execute the prapcr recovery tiechniques. 

ATR wonders how the NTSB was able ro arrive at his emnmus conclusion since the 
facrual secdon of the Report is compIetely &void of critical informarion regarding training, 
simularor data packages and unusual anirude training for flighr operations in icing condirions. 
The NTSB is aware rhar ATR continuously updares the data and algorithms for irs rraining 
simulators on the basis of acquired howledgc resulting from rhe analysis of in-service npomd 
incidcnrs. The corresponding software is hen incorporarcd in rhe Toulouse ATR simulator and 
is made available to orher training ccnrers. 

The NTSB also knows rha ATR modified rfie ATR42 and ATR-72 flight simularor data 
packages to incorporare a model of ice accretion effects on aircrafr handling and especially on 
lateral stabairy a1 AOAs Dearer than the icing s d l  warning threshold. The model was based 
upon ATR's knowledge of all previously idenufied and quantified ice accretion effecrs. The 
changes to rhe dara parkage were provided to Flighr Safety Tn~rnauond in 1989f 1990 for the 
ATR-42 and then for the ATR-72, and to ATVGAE Elwtrorucs Lirnired in 1989. The AT1 
equipment (ATR-42 simulator) was later acquired by AMP Eagle. ATR provided evidence of 
she srmsmission of rhe data pachgt  change to the NTSB. The roll anorndy upser involved in 
rhe Mosinze incidenr was properly i n c o r p o d  inro ATR's sirnularor sofrware. For !-his reason, 



[he scaremenr made by the NTSB on page 117: "...there were no data or algorithms to suppon 
roll anomalies in the ATR4u72 simulators", is b Iwr ly  erroneous. What is the most disrurbing 
is bat the NTSB complewly ignored rhe fact chat American Eagle never utilized chis critical 
softwase to uain ia ATRQu32 pilots. 

Is dso is imponant to point our that fsrual infonnarion available ar the time of the 
Mosinee incident did not enable ATR ro establish any model of hinge moment dtemion rhar 
could be used for simulations or mining purpses. For this teason, h e  NTSB is being unfar and 
misleading when ir srates (page 80) that ATR's icing simulation packages ". . . do nor include any 
change thar would demonsnare rapid and uncommanded aileron and control wheel deflections to 
near ;heir full travel lirnirs with h;gh. unsrable conuol wheel forces." These cbaracterisrics, 
re~resenwrive of what occurred at Roselawn, cayld not have been incornorated in the 1989 
simula~dr p a c b e .  becaufe they gnlY describe the Roselawn accident seauence and nor [he 
circums~ancrs of [he previous incidents. Nona of Ehe parties involved in the investigarion of h e  
Mosinee incidenr, including the NTSB, recogqized W e  characteristics in 1989. Only &Qg the 
Roselawn accidenr invesugations and the unprecedented post-accident resting ar Edwards Air 
Force Base did ATR have h e  necessary information lo develop a simulator package that would 
include these characteristics. Qn January 30, 1996, ATR provided might Safrry Internauanal 
with a posr-Roselawn !'freezing drizz1e"simularion package conrnining the distinctive features of 
the Roselawn accident. 

Based on b e  foregoing, rbe NTSB is being unduly critical and misleading when ir states 
on page 177 of the analysis section thar: "The 1989 icing simulauon package provided LO 

simularor manufacrurers and aircrafr operators by ATR for use in their ATR-42 mining 
programs did nor adrquarely presenr the effects of the icing evear experienced by h e  Mosinee 
flightcrew or the crew of might 41 84". ATR can on1 y regret rhat rbe NTSB repon bas taken rhr 
liberty of passing judgment on ATR's 1989 icing simulation package on the basis of what is, in 
fact, a sotal misrepresentation of the facw regarding not only the Poselaw~i accident scenario, bur 
the pre-Roselawn incidents as well. Ia response ro this, ATR can only rtiterate thar che 1989 
sirnularor package could nor possibly have presented the effecrs of the icing event experienced by 
rhe crew of Flighr 4184, for the reasons discussed above. As far as rhe Mosinee incidenr IS 
concerned, the 1989 simulator package did address an asymmetrical wing lifr loss, which is 
precixly whar acrually occurred in this event. 

NTSB Fiding No. 24: The 1992 ATR ~ l l  Wealher ODerarions brochure was misleading 
and minimized rhr known catastrophic potenrid of ATR operations in freezing rain. 

ATR's highly praised All  Wearkr Operalions brochure was first published in I99 1. It is 
consisrenr with ATR's philosophy of enswing thas h e  safety level and margins in icing 
caudirions, as defined by rrgularions, remain equivalent to whar exists wihout ice. After rhc 
Ryanair and Air Mauritius incidenrs, ATR was also eager to disseminare rhe infonnarion 
acquired from rhese incidents. ATR was especially inwr on reviewing rhc basics of icing 
operations md h e  long-cstslblished procedures for operbting the aircrafr in these con&tians. 
This stems from the facr that the fli@rcrews in Lhese two incidents had not respecred rhtse 
procedures. In 1992, ATR issued a second edition of rhe brochure. Therc were no significmr 
differences txrween k e  firsr and second editions. 



€n general, the brochure descrrbed freezlns rain and addressed the poienrial hazards 
~usociarcd *lch flight in freezing rain condirions. Conrrary ro whal Ihr NT$B Reporr scares. rhz 
brochure docs nor refer to freezing drizzle, a phenomenon rhac was nor: widely understood befort 
thr Roselawn accidenr invesrigatians and resting rhat followed. The brochure notified operators 
and fli~hccrews of the  effect of freezinq rain condrrlons on aircraft periormance and i?andhng 
charactcr~sacs and gave the means to fac~lirate rhe recognition and avoidance of ~hesc condlclons. 
In [hi$ respecr, the brochure advised pllocs to exit freezing rain by c~rtlcr c l tmbin~ !o a hisher 

nlr~tude or by ~lcering course. However. in the event that chese cond:r~ons were <r~pi.r~e:~ctcl. ~ h f  
brcchurr: clearly addrejjtd the appropriate recovery procedure3 for cscap~ng 1 roll canrroI 
~nornuly 

The hTSB Repon's afialysis at' rhe contents of rhc broch~re an p a y  173 of [he R c p m  :, 
based on rhe STSB's erroneous as*urnptron that ATR could have an~~c~parcd  the R o ~ ~ ~ ~ \ v I I  
acrdent phznomenon from prior incidenrs As stared above, ,4TR could nor have sddresstd "r'ns 
rapid and uncommandtd alleron and control wheel dctlecri~n? to near [heir ful! rrzvel llmlrs wrch 
unusudly h~gh. unstablc control wheel forcss" in the brochure because, at rhe rime, ATR coulci 
only highlight the known huards of flighr ir. lclng conditions. Thcsc specific flisht 
charsctcnsr~cs were nor observed during the prevlous ~clng-relared events. Thus, ATR could nor 
poss~bly have dejcribzd in the brochure icing effects rha were nor observed in the previous 
~ncldsnrs. To susgest [hat the ATR brochure was "msleading" or ba t  it "minimized the known 
catastrophic porznrial of ATR operations in f reez in~ rain" i s  itself misleading and preposterous. 
The brochure could only be an accurate reflection of ATR's understand in^ of rt~e impact of Icing 
at the trmr, wh~ch was based on aerodparnic lift loss events at AOAs close ro rhe stdl warning 
thrrshold 

This NTSB finding also implies rhar ATR did not prepare the brochure rn the interest of 
isiety, whereas ATR has k e n  commended by both the FAA and the Airline Pllors A~soc la t ro~  
(ALPA) for irs research on rhe lmpact of icing on aircraft. Forrhrr, i i re brochure has alwsy; k e n  
properly and wdely disrrrbuted ro all ATR operators worldwide md has been found by pl;ots :o 
bc rl useful document. Coples of the brochure are systtm;lrically placed in rhe cockpiri or all 
4TR uircrsfr bcr'orz deliveq to operators, including the alrcr~ft  involved in the Rase!a*n 
a:cldent. 

Slnte rhe Roselawn accident. the brochure has been updated to ~nclude whzt ~ ~ 3 s  l e m z d  
from [his cccldcnr, especially from the exrensive posr-Roselawn resting conducred at Edi~ard j  
Air Force B a r .  The entire aviation industry has knefired from ATR's consisrent efforrs to 
rnforn~ all conccmcd with rhr dangers of icing. 

XTSB Finding No. 25: ATR failed ta disseminate adequate warnings and 
gu~dancs ro operators about rhz adverse characreristicr of. and rcchnlques to 
recover from, ~cc-lnduccd alleron hinge moment reversal events, and ATR falltd 
to drvrlop additional airplane modificati~ns, which led directly to this accident. 

As slated above, rhe previous ATR icing relared incidents were not "ice-induced aileron 
h~nge moment reversal ?vents". This phenomenon was disclosed for the very flrst tlmc d u r ~ n s  
the R o j ~ i a ~ n  accident ~nvcstig~rlon and later cont'imed by post-Rostlawn rssting. The 3 T S B  



encouraged [he resring, parricipared in rhc rrsrlng md is thus fully aware rhar [he resring d i jc l~ jed  
ch~s phenomenon for [he first rmc. Ir is therefore ev idrn~ [bar prior La [he Rose!awn accidenr. 
ATR could not have warned optrarors about the characteristics of, ;lnd the techniques to recover 
from, a phenomenon rhar had nor yet been discovered. 

The hTSB reparc erronlrously fails to acknowledge dle adequacy of the acrions r s k t n  by 
ATR follorving the previous lncidznrs that addressed rhe problems related r:, r l r ~ ~ h r  in lcrns 
cffecri that wcrs known at rhc rirnr. AS noted above, the vortex gtntraiorj were hod25 ro ATR 
,riri'raf~ follow~ng chi Mos~nce ~ncldznr: in 198S The other inc~dcncs did nor warran[ m y  further 
n?odificationr; to rhe alrcrar'r, bur ATR did take approprrare fo l l~~v-LIP  rcrion.~ ~vhcrrvtr warrlnrcd 
by r h ~ s t  ~r~c!dsnrs. Therefore, to suggest ~ h a c  ATR deilberately withheld informdcion from ATR 
operarorr or rhac ATR purposely failed to develop addirional arplanc rnodli~carions is parcntly 
,kr3ong and offensive, As previo~sly menrioncd, the corrective measures undtrraken follo~vin$ 
rhe incidenrs and rhosc implemented after the Roselawn accident addressed entirely sspararr 
115aC5. 

Prior ro thc Roselawn accident, the All Wsarher Ouerarions brochure, which was wrdcly 
d~scribured by ATR, provided adequare warnings and guidance co operacon lrnd flightcrews about 
[he hazards of flighr In icing condlt~ans known before the Roselawn accident. Even before 
disrrlburing the brochure, ATR consistentIy provided its operators wirh adequart, coinprehensive 
information and warning to avold prolonged exposure to Icing condi~lons oursrde those specified 
in rhz Appendix C cenificacion envelope Operators and tlighrcrews were also provided with a 
description of the approprlare recovery procedures, which were included in ATR's ~ l l  Wearher 
Operntioni brochure, rrainlng programs and s!rnularor packages. However, as ;rated previousiy. 
rhzsc: procedures could only be representative of ATR's, as we11 as the aviariun ~ndusrry's, 
pre-Roselawn knowledze of rhs hazards associared wirh flight operarions in adverse wearher 
conditions. 

5. The Certification Process Under the Bilateral Airworthiness Agreemenr Between the 
United States and the Government of France Regarding -4TR Serirs ~ i r c r a f c  Was 
Conducted Properly 

~ l t h o u g h  ATR believes rha~ rhe cercificarion process under the 81larzral Airworrh~ness 
h:rzcrrlcnr (BAA) bsrwsen the United Stares and rhs Covernmtnr of France 1s sn issue rhar more 
direcrly conccms rhe airworthiness suthoriries of Franc; and the United Sra~ts ,  ATR ncverrhclcss 
~ C Z I S  [ha[ it is essenrral ro correcr tfis record wirh respect ro the NTSB Repor~'s erroneous 
s?a:smtnts repading chat process In rzspecr ro the ccrr~ficanon of ATR-42 and -72 ser~es altcrafr 
:rndcr chc BA.A. The Reporr questions rhr scope and cffectivenesi of rhc agreement, ivh~ch has 
betn  in effect bzcwezn rhz LWO countries slnce 1973. The Report also raises r h t  isshe of the 

Corlcinuing a:rwonhinzss of forcign-manufacrurcd airplanes certified undcr [he B.%% It i i  quirt 
clear from   he NTSB's jrarsmrnrs in this regard rhar the NTSB staff is, uniorcunartly, nor 
suiflciznriy knowlzdgzablr abou~ rhz bilateral aiworchiness process in panlcular and the 
inrernational terrificarion proccss in general. 



On page 186 of the Repon, rhe NTSB erroneously states char the ATR42n2 series 
a~rcrsfr does nor appear ro have been ~mproperly cenificarcd bur ",.. excessive rellsnce on a 
fore ig  airwonhincss suthoriry could result in improper cercificzion of an aircrah." As nored by 
che BEx in ics Annex 13 comments, the DGAC in its Petition for Reconsideratian, and by rhc 
FAA in its Comments on rhe DGAC'S Petition, rhe Safety Board's allegar~ons reveal rhat the staff 
apparently mihundersrsnds how the BAA berween rhe FAA and the DCAC operates. The F.4.1 
and rht: PCAC amply demonstrated during the course of the inveirigarion chat applicarian a f  the 
E4.w resulrcd in chs proper ccrrification of ATR-42 and ATR-72 series airc'rzfr. ;ls shown by L ~ C  

rzsiilrs of the SCR Rcporr The FAA and [he DCAC also amply dernon~trated rhac rhc  cx~sr~n;  
BAA, 3s wrI1 as rhe prov~sion.j of rhe Convention on Inremationat C iv~ l  Avl~tlon, itnci ~ h c '  
AnnrAii thereto, adsquarely ensure the safety of ~mported alrcrsft, i u i h  LS the .\TR-42/72 3?r1es 
r r d  Ic l i  Indeed rtgrsrtable t h 2 ~  the NTSB ignored rhs vslusbls input from the BE.4, ~tle 
~ G A C  and rhz FAA on these points 

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

What 1s most disturbing co ATR about the NTSB Reporc 1s prtragraph 1 of rhz NTSB's 
proposed probable cause statement, which dirccdy and openly accuses ATR of causing the 
Roselawn acc~dent by failing "LO completely disclose to operators, and Incorporare in the ATR-72 
a~rplane flight manual, fllghtcrew operating manual and flighccrsw Irnlnlnz programs, adequarc 
lnformarlon concerning previously known effcccs of freezing precrpication on the stability and 
soncrol charactsrrsc~cs, autopilot and related operar~onal procedures when the ATR was opzrarzd 
In such candinons . . ." 

ATR strongly objects to this statement, which it flnds cornplrrely erroneous and blascd. 
Aa rhe above comments have dernons[ruted, it 1s entlrely wrong and is bsed on erroneous dnd 
incornplere findings The starcmenr is also in cornpiere conuadiction wth rhe jafery 
rccommendarions made by the NTSB as a result of its investigation. Thls :lsrrn(:ly unjupporrrd 
conclxsion has led ATR to believe chat the NTSB has, for whatever reason, ~ o u s h t  to sin,vle o ~ r  
rh r  foreign aircraft manufacturer. while Pdiling ro address all the cr~tical causd factors whicn led 
io [he Roseiltwn accidenr. 

An example of the biased a~titude of chr NTSB is Finding No 38 of the Accident Reporr? 
*hich states: ". . .lf thc crew had been able to observe [he ridge of ice buildins behind the drier 
bouts or orherwisc been provided a rnesns of detenn~ning chat an unsak condition \v;rs 
clewloping trom holding in those icing conditions, u s   roba able h a r  rhzv would have cxircd r h z  
conditions." (Emphasis added.) Such a purely hypothstlcal md specuiaiivc sraremsnt 1s 

inappropriate in an Accldent Report according KO the rules of the lCAO Marluai of Alrcraft 
.4ccidsnt Invrsti~ation (&1.4~r )  (Chaprer a, P a  4, para. 2 ) .  This is only one of rhs numerous 
examples In the Rcporr dsmonstratlng an apparent NTSB intention to single out only the forsign 
alrcraft manufacturer, ths French DGxC and the FAA. The same comment appiies ro Findlngs 
Nos.8, 17 (second scnrencc), and 23. 



.\lmo?;r cons~srrnrly ~hroughout ihr Rcpon, but paniculaly in as Findinss, crirlcal. highly 
rrlcvanr facrual factors nor rela~ed to ehe foreign aircraft manufacturer are either ignored, or 
labelled as irrcirvant to the accidenr (Findings Nos.33 and 39) or deliberately excused by all 3orts 
of srrained arguments (Findings Nos. 10 ,3  1,32,33,34 and 37), including arSumenrs based on 
maincd re;ldin:s of applicable regularions (Findings Nos 36, and 40), in stark ContrJst ro rhe very 
dlffercnr trearment of factors relaring to ATR. On !he orher hand, in circumsr;lnces where rhr 
~lppl~cab!s regularions supporr the conducr of the foreign aircraft manufacrcrrer, the XTSB jtarf 
appears io go our of its way to lntrrpret the re~ulationr In s sprclou; manner which sppari; ro be 
dts~gncd LO c s r  ATR 111 as unflartcr:ng s llghr as possible (Flnd~ng Nos.14 and 17 (seconct 
ienrrncc ) j 

The NTSB's sratemenr aP Probable Cause, and indeed, rhe Board's Rcporr, i j  tonrral-y ro 
rllc ;prrl[ ind lntent or Annex 13 io the Convention on [nremstionsl civil Avialior~, which, rn 
para. 3.1, Chapter ? 3t;ltes '(The iundarncntal objrcrive of the invcsti,niirion of an acclienc or 
~nctdcnr shall be rhe prevention of accidents an4 incident:. It is not rhz purpose of this act~vity to 
apponian blame or liability." In addition Chaprzr 1, Part I of the -M;\rzT published by the 
lnremariond Civil Aviarlon Organizar~on In ordcr to facilitate the work of investlsators provtdes. 
"The narure of the inquiry into an aircraft accldent should not be accusarory ..." and " . . .  simlarly 

the asstssmrnr of blame or responsibility shauld nor be included in the dut~es of an alrcrah 
lnvest~garion authority ..." Houdcver, the tone and conrent or the NTSB's Rcporr regarding the 
Roselam accidcnr are otherwise 

.A faithful striving ra achieve rhe objective of the prevention of future accidents and the 
promotLon of aviation safecy would have obliged the NTSB co exarmne gI1 tfis causal and 
contrib~lcory factors involved in the Roselawn accidenc. Indeed, it i s  a well-es~ablished fact char 
aviation accidents are h e  resul: of a specific comb~narion of factors mat, taken indr~'rdua11y. 
would nor cause an accident. Jn this respec[, the Roselawn accident i s  no sxccpcion The NTSB 
Repon's fxilure to formally address aJ of rhe diverse factors, causal and/or rontriburoly, that 
constlrute the Raselawn accident scenario has resultsd in m incomplete and Fdlacious rlnalysis uf  

the reported frlc~?;, which appears to be aimed primarily ar find~ng fault with the forei~n 
rniinufiicrurer. A1 ;l result, the probable cause srarcmcnr furthers the Safety Boiird's erronrloui 
thcsil far [he accident, bur unfortunately, does litrle ro funher rhe cause of aviation 

lr also 3ppe.x~ that [lie YTSB has failed to follow the guideline scr forrh ln the ,M~;rrl .  
Chapter 4, Part N, para. 4.12, wh~ch srates: "It is . . most irnponant rhat the 'Final Rcporr' i s  
2o:nplete ~ n d  sccurare" and rhat rhc "invcst~gatior! i s  conducted wlrh great cars and integriry" 
(para. 4 3) The examples grven above clearly show that the manner ~n ~ h i c h  this Accidenr 
Rzport lvaj prepared does not meet [his standud. 

,sccordingly, in tcgsrd to chr determination of rhe accident's probable cause, .4TR fully 
,uppons rhe poslrlons taken by the BEA, DGAC and the FA.\ thar the NTSB should have 
considered, reporred on, and analyzed all facrors rnvolved in the accident including, but nor 
I~rnlted ro, the prolonged operation of rhe aircraft in icing conditions beyond rhc rippendix C 
ctrrificalion enveiope, .4TC's release, control. and moniror~ng of Fllghr 4 184, AMR Eaglc 
Company policlej and procedures rzgarding proper cocbpir conduct and fllzh: In  ~ c l n g  
c~ndirlons. and [he C T ~ ~ N ' S  extremely unprofess~onal conduct during ihc txrensive holdin2 per!aa 



in which FIizht 4184 was beins operated. Insread, the Report !snores these highly siznlficanr 
~a fe ty  ~ssucs,  the explanarion of which is so necessary for a complere undersranding of rhe 
accident. As a result, [he prevention of funher accidcnrs and inctdsn~s which, as mencionsd 
above. is the funuarnsntal objective of accident ~nvesrigaoon 1s not met in this Repon, at leasr i n  
those area; and wlth respecr to [hose marrers which thc repon has: failed ro correctly address 

Because rhe Report lgnores many slgnrfrcant factors invdvtd In rhe sccident, there i s  li 
~xtc of cnhercncr between ctrriiin findings and the probable cause it;ltcmenr on the onc hand. 
:tnd rhc STSB's Safery Rrcomrncndarions on the other. This re erpecialiy rm? regarding the 
YTSB'; findings ;lnd subszqusnt Safety Recommsnduion~ lo rhc FAA :oncrmln$ aircraft 
r'crr~f~carton ~ n d  freezing dnzzle/raln condltrons. In chis rcgxd, rhe hTSB m*ej rive very brad 
rzco~nmenaar~ons urging rhc FAA to resvaiuars current lclng crircria, icing: crriiiicanon 
rmsquircmsnrs and advisory marznal, and icln2 ccnlficarlon testing resulatiorrs so rnar rhty more 
accurately account for rhz hazards associated with flight into icing conditions The 
recornmenaations also call for a more rel~able means of defininz and forccasrrng freezing C?TILL!C 

(SLD) condi~ions and ~mprovcd flighrcrew training in unusual art~tudt recovery ~echniques. 

The subsrmce and wording of these Safrq Recommendations indicate rhai rhe R o i e l a ~ ~ ~  
acciden~ invesrl~anon has provided ~ h s  international aviation comrnlrniry wirh valdable, new 
informarion on SLD ice accretion characteristics, as recomrncndauon A-96-51 referrins ro 
"recent research inro ice accrerion" suggests. Indeed, prlor LO the Roselawn accident, aviarlon 
aurhorrrles and the aviarion industry worldwide did nor yet have suffic~ent information 
concerning the dangers of prolonged flighr inro an SLD icing environment. The fact that most of 
rhe NTSB's recommendations in h e  Reporr emphasize the need for subsrantivc changes In rhe 
rules and rtgulations soveming flight into adverse weather conditions confirms that the avia~ion 
community's increased know ledge of the potential effects of flighr inro freezing drizzle/frzezrn~ 
ram condirions was derived from che post-Roselawn investigation, and in particular from rhe 
effort made by ATR in the Edwards Air Force Base tesrrng program and by rhe FAA and DGAC 
in rhr Special Ccnification Review. These Safety Board's recomrnrndatians are in dirccr corrfl~c. 
wirh rhs NTSB's thesis of pnor kno&lrdgc by ATR of rhs  cffeccs of SLD on aircraft and ATR's 
rllsgcd fs~llrre to d i j ~ l ~ r r ?  soch inforrnatlon ro operators and to rrlevanr aorhor!rics. 

&lorrover, i h t  very broad scope of the YTSB's Safety Rscommsndarions stands i n  ,€ark 
contra>[ ro ~ h r  very selecrive focus of the findings and probable csuss ;tztsment, In this :eg;lrcl. 
there is s c l e x  pattern ro [he NTSS's findings and recornmendarions. T'ne Report perslstenriy 
hi]< to acknow\edse rhz acts or omissions of the crew and AMR Ezg!t In [he frnd:ngs, 
ciisregard~n,a their behawor as a contributing factor in the accldsnt. Findin3s Nos. 37 and 40 
provide pertlncnt sxarnplcs in thar the Repor: f i ! s  to acknowledge the rtlcvance of the 
h~gnlficant human facrors lssues involved In this accident. Althoush rhe NTSB's record of 
~nvrjri;arior! clealy rsveais that [he female flighr artendant sp tn r  an extraorcl!nary amounr: of 
time rn rhe cockp~r, rhat tne captain and first officer wslcrc engaged in exrsnslvs distracting 
conversations. ihar i h s  captain left rhe cackpi! immediately after the 1cIn2 warning chime was 
acrivclted, and rhar there was zbsolutely no discussion between the fllghtcreTa regarding thz 
severe i c i n ~  condliion~ in which h e  aircraft was holding, the Repon falls ro address these 1 3 r ; u - ~ .  

Despite chis omission, and in contradicrion ro it. h e  Safety Board rccornmtnds thal the FAA 
' 'c~aluare E ~ C  nc.ed ro require a srcri!~ cockpit tnvironmenr for airplanes holdin; in  such tcc~ ;her  



cnndrrlons as icing and convccrlve activiry. regardless of alarude" The Safety Board rnen 
recommends char AMR Eagle "tncouragt: caprains to observe a "sterile cockp~r" znvironrnenr 
when an airplane is holding. . ." The NTSB's findings and rzcommendac~ons In rh:s regard are 
patently rncunsisrenr. 

In several findings (Nos. 1.2.8,9,3 1,32,33, and 36-41, respecuvriy) [he Reporr complcrcly 
txonzrarrs hTC, AMR EasIc and rhe crew based on the assurnprlon char chcs? parries acrtc! in 
accordance wrh  rht txlsrins rules and prmedures before, dur~ns, and rlfrer rhc roil upsec 
involved in rhe Rosciawn sccidtrnr and rhcrefore they could nor have canrrxbu~ed ro che scclCeni. 
However, 3s ATR ha; polnIed our above, rhere are a number of Safety Recommtnd~rions which 
l r s  jpeclficaily umed ac a revision and rnodlfication of rh? hanx ralcs char che NTSB found bvcre 
cornplled w ~ r h  by 411 chc parrlcs, cxceut ATR. This only reinfarcci -4TR'; brlirf rhar rhe NTSB 
has, for wharever reason, sought to 51ngic out the fore~gn arrcrafr manur'acrurcr In ir, probublc 
CUSS sIaItrncn1. as well as ~n the analysis and findings of the Roseiswn accldcnc Final Rcpon 

CONCLUSION 

ATR would like ro conclude r:h~s Perition by reirzraling its profound disapreemenr w i ~ h  
the NTSB Report on the Roselawn accidenr. Regrettably, rhe Report focuses on the alrcraft 
manufacmrrr's and airulorrh~nrss aurhonries' responses to cenain ATR-42 prior incidznr; insread 
of addressing rhc imporcant safecy issues ~nvolved in rhe accident. The Report also ignores the 
significance of che NTSB's own involvement In rhz in~esdgations of three of the prior incidents 
and [he NTSB's own failure to predict rhe Roselawn scenario in advance, which makes the 
NTSB crirlcism of ATR on rhis point all the more preposterous and offensivt. 

As discussed above, a thorough review of the prior ATR-42 icrns incidsnrs dernonsrrste; 
rhar four of these evenrs were fundamenrally different from the Roseiawn accldrcr and char rhc 
level of turbulence ~nvolved in [he one orher ~ncidrnr ma& ic, and still makes i t ,  impossible to 
dc~srminc rhe exact nature of [he roll drpmurz In thar inc~dent, Vonz of these evrnrl; ~ n v o l t d  
rhe Roselawn phenomenon Each cvenr 1nvo:vcd a fundamenrally d~fferclnr z~c rodyn~r~ ic  
meihani~rn, 1.2.. a coavenrionai aerodynamic stall ofthc wing a~ slow a~rsprcds and high ~lnglss 
of srrsck ar: or near rhe stall warning rhreshold in severe icing conditions. Simply srzreci, cile pr~or' 
ATR32 incidents were conventional srall events which occurred at or about the angle of airsc k 
where 5i;llls nom.dly occur in such conditions. They did not involvs a roll depamre caused by 

an alteran hlnge moment shift, which in rum caused an uncommuded a~lzron detlect~on. 2 5  was 
Lhe case in the Rosclawn accident. 

The NTSB Rcporr i s  fundamentally flawed because i t  consistrn~!y falls ra accurately 
d1st~n3uish between the two completely different phenomena. The Repon's bIurring of these 
phenomenon 1s ~nt.<cu$able, particularly since rcpresenratires of ATR, the BEA, the DGAC, and 
rhe FAA repeatedly explained ;his issue to rhe NTSB reprcscnratives dunng rhe course of the 
XTSB's invesdgacion ofthc Rosclawn accidtflr. The Report's t'allure to acknowledge that rhe 
prior ATR-42 incidents we nor aerodynamically similar ro the Rosslawn accident has resuired :a 
r'orrnlri submijsrons from the BEA, rhe DGAC, the FAA. 2nd now ATR. The NTSB shotlid raKe 



nocz rhrtc cht BE.4.s Annex 13 comments, the DGAC'S Perinon For Reconsidsrarlon, the FA-A'S 
comments ro rhz D G A C ' ~  Pertcion, and ATR's Pcr~~ion for Rcconsiderarlon all are iaryly 
premised on the facr [hat rhc Safety Board's findings arz enoncous on [his fundamental iisue. 
Finally, ATR finds LO be compleccly unfounded the Repon's suggcsuon ihar rhe NTSB is 
concerned about wherhcr the ATR aircrafr can be conuolled In all ryprs of envlronmenrs presenr 
in nature. As nared above, no arplane is, and no airplane should be expected to be, d2slgned or 
cerrlfied to handle every adverse environmental condirron char may be present in nsrure. no 
matter how extreme. For chis reason, t71ghr safety in severe lclng and orha. txtremt 
c.r?vironmen[al condirlons will never be effectively achieved by focus~ng salrly on the acrpidnz 
dchign. Rdrhcr, rhcre must also be 3 rhoroua,h consideration of pllcle swarcness ilnd rra~n~n;, 
,rnprov..rd air rraffic control, and ~rnproved weather forccasrln~ ~i;urh Regfcrrably, ;he Kcptsrr's 
anaiysls of ri~e;e iisues is woefully ~n3dequace. 

Ln light of a e  forego~ng, ATR strongly encourages [he NTSB io subsrsnrislIy modify irs 
Repon to carrecr the Safery Board's erroneous findings and probable cause sruremcnr. 


