
NATIONAL TRANSPORTATION SAFETY BOARD 
Office of Aviation Safety 
Washington, D.C. 20594 

April IS, 1998 

Addendum 3 to 
Group Chairmen's Factual Report 

. OPERATIONAL FACTORS/HUMAN 

A. ACCIDENT 

Operator 
Location 
Date 
Time: 
Airplane: 

PERFORMANCE 

DCA97MA017 

COMAIR, Inc. 
Monroe, Michigan 
January 9, I 997 
1554 Eastern Standard Time (EST) 1 

EMB-120RT, N265CA Serial Number 1257 

B. OPERATIONS GROUP 

Not Applicable 

D. ADDENDA 

Attached under cover letter dated April 2, 1998, to Mr. Rodriguez, Investigator-in­
Charge of the Comair accident, are copies of two inter-office memoranda issued by Captain 
Wayne Wolke. These documents were entitled "Winter Operating Tips-Freezing 
Rain/Drizzle". 

The correspondence is included as Attachments 118-125. 

1 All times are Eastern Standard Time based on a 24-hour clock, unless otherwise noted. 
Actual time of accident is approximate, determined by the Flight Data Recorder (FDR) 
and Air Traffic Control (ATC) transcript. 



Attached under cover letter dated January 5, 1998 to Mr. Dave lvey, Operations 
Group Chairman from Embraer are copies of a facsimile transmission cover sheet to Comair 
Airlines changing the EMB-120 FLIGHT CREW AWARENESS SEMINAR, a draft list of 
topics to be discussed at the meeting, a sign in sheet of the attendees at the meeting, and 
minutes of the meeting 

The correspondence is included as Attachments 126-135. 

NTSB request number 98-017 to the FAA for a briefing on procedures/coordination 
between the Aircraft Certification Office (ACO) and the Flight Standards Service and the 
FAA response. 

This correspondence is included as Attachments 136-137. 

Submitted by: 

David J. lvey 

2 



COmlli' A.Delta Connect ion 

April 2, 1998 

Mr. Richard G. Rodriguez 
Investigator-in-Charge 
Office of Aviation & Safety 
490 L'Enfant Plaza East, SW 
Washington, DC 20594-2000 

DearMr.~ 
During the NSTB Technical Review on March 27, 1998, of the Comair Flight 
3272, you requested clean copies of two inter-office memorandums issued by 
Captain Wayne Wolke. These documents were a draft dated December 7, 
1995, and a final copy dated December 8, 1995, both of which were entitled 
"Winter Operating Tips - Freezing Rain/Drizzle". Both of these documents are 
attached. 

Should you need any additional information, please do not hesitate to contact 
me. 

Sincerely yours, 

~~--~~o .. PR.-a­<&&cw:t s 
Kenneth W. Marshall 
Vice President, 
lnflight Service & Corporate Safety 
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INTERROFFICE MEMO 

TO: All EMB·llO I SAAB 340 
Flight CTC'Aimembcrs 

DATE: D.!cembcr 7, 199S 

I FROM; W&}11C A. Wolke fll.£ NO.: 95120001 
EMB·l201SAAB 340 Prosram Manqer 

SUBJECT: Winccr Opctalifll nps • Freezina Rain I Drizzle 

Normal Icing 

t-iormal ic:c &c:l:wnulation on an aircraft oc:cun at a rewh.-cly slow rate, and fonns primarily on 
the leadill& edau of the UTOClyuamic surl'aees which arc pniiCCUd with deic:in& boots. With 
routine vigilance for ice, and the proper use of the de!c:inl boots, lhcsc icinr enc:ounten can 
easily be managed b)• our turbopropeller aircraft. 

There have been incidents of EMB-120 airc:nft tlowu by olhcr c:azrim cncounterinc sucll 
c:ondit\oas, =Wtilla in c:on~n>lkbilily pNblcnl$. ~ Wee ~or factors wblc:h resulted in 
co1111'0llability problems 1111ere lade of airspeed control (and opencion of the autopilot In the 
wrong venieal mode causing liispeed deviations); failure to recopize die icc accumularion and 
utiliu the installed deic:iq cquiptnent; and, failure w n:copiza and contrOl ice accumulation 
while holdi.n¥. 

Recognition I Escape 

-
Early n:cognition or ice accumulation due w ~~ drizzldniu is critical to safety of tlight. 
Airframe icing 'Nil\ ~ noticed on the windshield wipen or- aim'l1l lee ac:eumulalions will 
also be obsetvcd on the Wlbcatcd ponions of the windshield (EMB·l20) and the side window' 
(SAAB 340). Also checlc the propeller spinner for icc IICCUIJiulation. A loss or airspeed will also 
oc:cur as the icc builds on the aircraft. when this oc:aus a altemate plan should be discussed -
between flight enwmembcrs oa the escape Crom modeme or pater lcinJ condidons. 
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Autopilot Use 

If icin& conditions arc experienced or I'Csidual ice is prt:se11t. operate !he autopilot in lite lAS 
mode only (climb). The lAS mode will allow lhe ain:rall to descmcl i! airspeed Cll\not be 
mainwned at lh.t present power setting. Olher autopilot mode:1 will allow the ~ 10 slow in 
order to hold the selected mode. or .my not give the nccessa~Y sull maraill required for reidual 
ice on the aircraft. Monitor power scnincs and increa.se as necessary. 

Airapeed 

When 11ying in icing conditions, do not fly the £MB-Il0 at t.iss than 160 KIAS, or ISO KIAS in 
lhc SAAB 340. This will add Ia the stall lMlJil1 when maneuverin& with airfrunc: ice. Jf 
necessuy, power scnin&s up to maximum continuous may be: used 10 maintain llilspeed. This 
includes increasing N, !0 I 00"/o ill the Et.fB-120, or 1396 RPM ill the .SAAB 340. Avoid 
prolo~~i~=d holding in ieiq conditions. Request 1 ~ ill altitude or location to e."tit icing 
conditions once these colld.itions are eacountered. Use a holdill& speed of 170 KfAS ,..hcq 
residual airframe icing is 1uspected. Motti10r airspeed closely when in icln& conditions, 
especially in turlU. 

Approach and Landing 

Even with residual ice on the aircraft, 130 KJAS provides adequate margin for appro:tch in the 
EMB-120 with flaps at2S•, and the SAAB 340 with flaps at 20•. Both airerall mould land with 
the approach tlap setting (2S' /20') when in iciq conditions or with suspected residual airframe 
icing. The ~e of the lower Iandin& flap settins improves comollabiliry and eliminata the need 
to make a flap change on approach. RemmJbc:r that airflow intcn'uptioa on • horizonW 
stabilizer with residual ice may result in a tail sWl. eausina a nose doWil pitc:binc movemenL Do 
not add flaps at low altitude (short final) as Ibm: will be iNUfficiall lime for recovery if a tail 
stall is created by the flap change. The aitaaft should be slowed on short final to cross the 
runway threShold at SO feet at Vur(or v.,.,+ tO K!AS if residual airliame icinJ is preSent). 

PIREPS 

Probably the most imponant thin11 fliB)It crews can do for each other is 10 provide PIREPS on 
are:tS when &eez.ing drizzle/rain. or any olhcr critical flight condition~ IU'C e'lcountered. Your 
report will enable other crews to avoid the conditions by changing altitude or flight routing. 
These reports should immediately be: aiven to ATC so that other fliahts in lhe immediate vi.:inity 
can lAke action, and to FliJ)tt ContrOl so that they may plan SliCCeedin& flishts accordillltly. 
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Freezing Rain I Oriule • · · "' 

Recent tcstinc of turbopropcllct &iraaft in !n:czias dtiulc &ad .6-eczins nin icint conditiOIIS 
have shown !hat icc may form on lhc acrodyaamic surfaces behind the pneumatic dcicina boots. 
Frcczina drizzle atld 11-eczins nin will exceed the capabilities or !he dcicina eqwprncnt. Frcczina 
drizzlt/nin can be expected when ft)'ins ltllte&S with liquid prccipiution at temperatures bclo"' 
o•c. This is especially claqerous as lhc liqwd Is supetc:ooled and will Incze upon impact with 
lhe aitcraft. Supcn;ooled cltoplcts form ltl stntifonn clouds with tcmpctatures between 0 &lid 
·15"C when accompanied by some mccbanlsm.lllllllly wind sbe2r, to roentc turbulence. The 
t\lrbulcnce n\JSCd by lhe wltld sbev can iac:reasc the collisiODS between dtoplcu, and help lcccp 
IWJcr, heavier drops aloft_ Very fast accumulation .. ~ be cxpt;elcd, and a cbanac in altitude or 
course sllotdd be made to act out of the lreczing drizzlelruin·condiuons. SP«ial ancntion must 
be aivcn to airspeed control and autopilot usc. · 

The followina rccommct)datiODS sbollld be rollo-cl to improve the u!cty of flights which 
encounter these iciD& ~oilS. These proccduru suppiC111C11t those in lhe EMB-llO &Dd 
SMB 340 Flight Staadards Manuals. Addidonal procedural ~cq will be made when furlher 
icing tests are completed on both aizcraft. 

Concluelon 

The problems of eiiCountcrinJ iciD& condilioJIS cu be lessened by following lhc foUowina 
suggestions: 

MAR-31-1998 17:26 

., Prepare Cor Ieins Encounters. 

• 
• 

I'Jdlisht Weadler Analysis . 
CtcW Coordinatioll. 

• A plan for avoidall« and escape from severe icin& conditions should be 
discussed by flipt aewmctDbm as p3n of their Crew Briefing wb= icing 
conditions are expcctcd. 

Recognize lcinc. 

• Crew Vigilance. 

Autopilot Usc. 

• Usa only lAS VcrUc:al Mode durin& Cliolb. 

Airspeed. 

• Minimum 160 KlAS for EMB·llO t I SO KIAS for SAAB 340 . 

6067672158 95% P.04 
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TO: All EMB-120 I SA.All340 DATE: Docember I, 199.5 

Flisht Crcwmemben 

FROM: Wayne A. Wolke FILII NO.: 9.5120001 

EMB·llOISAAB 340 Propwn Manqer 

PAGE e5 

SUBJECT: Winter Operatina T"IJII• Freezina Rain I Drizzle 

Nonnallclng 

Normal ic;e accumulation 011 an airmft occurs It 1 relatively slow rate, and formt primarily 0111hc 

leadi111 ed11c:s of the aerodynamic 1111faca which '" protected with deicina boots. Widl routifte 
viaiJaru;c for icc, and the proper UJC oldie deiciria boots, these Ieins e®OIIIUcrs can euily ~ 

managed by our turbopropcUer aircraft. 

There have been incidents ofEMB-110 litcnft 80'1111 by other carriers e®OIIIIterinJ such 
conditions, which resulted in controllability probleml. The three major fac:ton which rau1t in 
QliiUOUability problems were lack ot.np.d COIIItol (and opention of the autopilot in the WI"Oil8 
vertical mode causins ainpeed dcviadons); &ilure to recotpli%e the icc ac:c:umulatlo11 and utilize 
the installed deicing equipme11t; and, failure to recopizc and comrol ice aCCUIIlUiation wlliJ. 
holdins. 

The foUowins suidelincs have beell developed for operations in icing COIIditions, and for Dcicina 
operations at the CVG Hub: 

CVG Deleing: (Reference OperatiOns Bulletin 95-006) 

1. 
2. 

3. 

4. 

5. 

Call Ela:eplions on 131.72 (Proir to Pushback) if deicing is required 
On the first call to Ramp Control (122.82) tall them the runway ptamed and that 
deleing will be needed if requited. (Frequency 131.02 next in tine for the •pad") 
After communications era completed with lhe deice truck (Deicing complete), 

contact Ramp Control on a frequency of 122.82 prior to aircraft movarnenl 

There is NO longer a Snow Desk. The Coordinator has been trained specifically 

tOf this type ot operation, and has decision making authority.(Typa11or 
Type2 fluid, how many tNekl,and deice locations) 
EMB-120 I SAAB 340 propallets musl be Feathered before deicing starts 
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Autopilot Use 

If icing conditions are cxperi~cd or ruldual ice is present, operate the autopilot in the lAS 
mode only (climb). The lAS mode wiU allow the aimaft to descend if ainpecd cannot be 
maintained at the pruent power sening. Other autopilot modes will allow the aircraft to slow in 
order to hold the selected mode, or may not Jive the nec:asary stall margin required for residual 
ice on the aircraft. Monitor powtr settinp and increase as necessary. 

Airspeed 

When tlyina in icing conditions, do not fly the EMB-120 at less than 160 KlAS, or ISO KIAS in 
the SAAB 340. This will add to the stall marlin when maneuvering with airfioame ice. If 
necessary, power scttinp up to maximum continuous may be used to maintain ainpecd. This 
includes increasing N, to 100"/o in the EMB-120, or 1396 RPM in the SAAB 340. Avoid 
prolonsed holding in icing conditions. Jtcquest a change in altitude or location to exit icins 
conditions once these conditions are encountered. Use a holdinS speed of 170 KIAS when 
residual airframe icing is suspected. Monitor airspeed closely when in icins conditions, especially 
in turns. 

Approach and Landing 

Even with residual icc on the aircraft, 130 J<.1AS provides adequate margin for approach in the 
EMB-120 with flaps at 2S", and the SAAB 340 with flaps at 20°. Both aircraft should land with 
the approach flap setting (2S" I 20") when in icing conditions or with suspected residual airli'ame 
icins. The use of the lower landing flap senins improves controllability and eliminates the need to 
...Ue a flap change on approac:h. Remember that alrtlow intemsption on a horWmtal ltabi1izcr 
with residual ice may result in a tail stall, causing a nose4oWII pitching movement. Do not add 
flaps at low altitude (sllort tina!) u there will be insuilieient time for recovery it a tail stall is 
created by the flap change. The aircraft should be flowed on shon final to c.ross the runway 
tlvcshold at SO feet at Vau(or Vw+ 10 J<.1AS if residual ailbme icing is present or suspected). 

Freezing Rain I DriZzle 

Recent testing of tutbopropeller airc:ra.ft in treaing drizzle and freezing rain i~ ~onditions have 
shown that icc may fonn on the aerodylwnic: surfaces behind the pneumatic deicing boots. 
Freezing drizzle and fi"eezing rain will ex• the capabilities of the deicing equipment. Freezins 
drizzle/rain can be expected when flying In areas with liquid precipitation at temperatures below 
o•c. This is especially danaerous u the liquid is superc:ooled and wiU fi'ecu upon impact with 
the aircraft. Supercooled droplets form in stratifonn clouds with temperatures between 0 and 
-I s•c when ac:companied by some mechanism, usually wind shear, to generate turbulence. The 
turbulence caused by the wind shear can increase the collisions between droplets, and help keep 
larger, heavier drops aloft. Very fast accumulation can be expected, and a change in altitude or 
course should be made to get out ofthe !reeling drizzle/rain conditiom. Special attention must be 
given to airspeed control and autopilot use. A C (i 0 2 4 9 ., . . . ' 
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Recopitlon I Escape 

Evly rec:osnition of ice accumulation due to hcrins drizzle/rain b crititll to aafety of ftipt. 
Airfi"une ic:ina will be noticed on the windsiVcld wipers of the aircraft. Icc a~mulations will also 
be observed on the unheated potlions or the windshield (EMB-120) and the side windows 
(SAAB·l40). Also check llle propeller tpinner for ice acc~~~~~ulation. A loss of ainpee4 will oc:cvr 

u the ice builds on the aircraft. When this occurs a alternate plan should be discussed between 
flipt crtwmembers on an esQpe procedUR tom moderate or severe icina conditions. 

Pirepa 

Probably the moat important thiq ftiaht crcwr can do for each other is to provide PIREPS in 
areas when freezinJ drizde/rlin, or IllY other aitkal fliJht conditions are encountered. Your 
report will enable other crews to avoid the conditions by chanaiftl altitude or tliaht rovtina. TheM 
reports 1hould Immediately be liven to ATC 10 that other flip in tilt immediate area can take 
Ktion, and to Flipt Control so 1hat they msy plan tucceedinJI!ishts aceordinJIY. 

Conclusion 

The problems of cncovnterina icina condirlcw can be lessened by incorporatina the CoUowin& 
IUJJeations: 

~ Prepare ror lc:ina Enc:ounters. 

• PrctliJht wWher analyliJ. 
• Crew coordination. 
• A plan for avoidance and escape tom severe icins conditions should be 

diiCUssed by tliaht crewmembers u pan of lheit crww l>rid!ns when icifta 
conditions are expec:ted. 

Rec:ogniu lcinJ. 

• Crew vipance. 

Autopilot Usaae. 

• Usc only lAS Vertical Mode clurins climb. 

Airspeed. 

• Minimum 160 IC.IAS for EMB-120/ISO KIAS for SMB 340 . 
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Approach and Landing. 

• Approach at 130 KIAS with flaps 2S• for EMB-120 120• for SAAB 340. 

• VIISJ at runway threshold (or VIW' + 10 KJAS if residual airframe icing is 
present or suspected). 

P~Ps. 

• Assist following flights with frequent reports of adverse conditions. 

6067672158 P.08 
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De EMBR~ER Jurid1co 

January 5, 1998 

MrDAVEIVFY 

N, F ~X 

3211933 
3211933 

Operation's Group Chairman 
NATIONAL TRANSPORTATION SAJ'ETY BOARD 
Fax # (202) 314-6339 

Subject: N.-w Information 
Re: Comuir flight 3272 accident investigation 

Dear DavP 

05 J~N.1998 10:49 p 1 

Pages 1 of 5 

As you may remember, when EMBRAER was 1:1\Uwrin~ illi rlornmf'ntlllinn fnr 
discovery in the lawsuits, we ntme anoss the minutes of a meeting, in Ft. 
Lauderdale, where the so called "upsets" were discussed with the operators, 
operation of the iliruilrL in kine cnnrlinnn• "nd lh" op .. r.tlor£' .>gr<><>m<>nt to 
transut.il EMBRAER's Operational Bullehn to their pilots. 

Thttl rn~>eting had been alk-mled by no less than 3 Comair pilots and/ or 
instrut·tors. 

Now I atta<"h for your knowledge " (upy ol a Comair Inter-Office Memo which 
we ~arne across whil<> going Utrough Comair's discovery mak'rial and which 
was dis"-·uss durinB ~ n·1.:~nt Comair deposition. ThL"re has bel•n a waiver uf the 
Protective Order stamp for di•do•ure to the NTSB and FAA. 

I understand from the deposition that tlw 160 Knot minimum airspeed in icing 
conditions recomm"nded in llw Memo, in fact, thereafter became company 
policy. 

Fndosure: 

-/2~-



~ EME.. AER AIRCRAFT CORPORJ. .ON 

~O ..... 276 S.W. 34th Street 
~ Ft. Lauderdale, FL 33315 

~·····:;.:.=z., .. :·;~~ 
~ 

FACSIMILE TRANSMISSION COVER SHEET 

Date & Time: ll/10/95 15:19 Ref: 517/TN/ML-95 Pages including cover sheet: 1 

Please deliver the following pages to: 

Name: RICK sT.ONGE/WAYNE WOLKE From: MARK LOWELL 

Company: COMAIR AIRLINES 

FLIGHT OPERATIONS 

Company: EMBRAER AIRCRAFT CORP. 

Dept.: Dept: TRAINING 

Phone No. Phone No. 

Fax No. (606) 767-2476 Fax No. (305) 359-8196 

I SUBJECT: EMB-120 FLIGHT CREW AWARENESS SEMINAR 

SCHEDULE CHANGE 

Please be advised that the EMB-120 FLIGHT CREW AWARENESS SEMINAR previously scheduled for 
Thursday November 16th has been rescheduled to Tuesday November 14th at 9:00AM. 
the address is: 

Embraer Aircraft Corporation 
276 SW 34th St. 
Ft. Lauderdale FL 33315 

Please make your plans accordingly. 

Please feel free to contact me by phone at 

Sincerely, 

M rk Lowell 
Instructor Supervisor 

if there are any questions or requests. 

-/27-
The information contained in this facsimile message is privileged and confidential information intended for use of the addressee J1ste.::: 

above. If you are neither the intended recipient nor the employee or the agent responsible for delivering this message to the 1nter:!e-o 
recipient, you are hereby notified that any disclosure, copying, distribution, or the taking of any action in reliance on the contems c: I 
the telecopied information is strictly prohibited. If you received this telecopy in error, please immediately notify us by telephone a: :he 
above number to arrange for the return of the original document to us. 1 



EMB-120 Flight Crew Awareness Seminar 
Aircraft Icing 

The purpose of the seminar is to discuss operation of the EMB-120 in icing conditions and 

as a result, to generate recommendations for a flight crew awareness program to be 

implemented by EMB-120 operators, and to recommend changes or additions to aircraft 

publications regarding operations in icing conditions. 

The following is proposed as a draft list of topics to be discuss at a meeting of EMB-120 

operators at Embraer Aircraft Corporation scheduled for 9AM Tuesday November 14th, 

1995. 

Aircraft Characteristics: 
• Aircraft flight characteristics in icing 
• Ice recognition and monitoring 
• Aircraft buffet characteristics in icing conditions I recognition of impending stall 

• Autopilot characteristics in icing conditions 

• Stall warning system characteristics 
• Discussion of known icing incidents 

Aircraft Procedures: 
• Autopilot modes of operation/procedures 

• Holding in icing conditions 
• Operation of deice/anti-ice systems 
• Deicing systems failures and tests 
• Approach and landing in icing conditions with and without deice system failures 

• Deice system maintenance 

FAA I ATC Topics: 
• Identification of icing conditions in weather reports and forecasts 

• New FAA weather report formats 
• Dispatch criteria based on known icing conditions 

• Ground deicing and dispatch procedures in icing conditions 

• Escape procedures for severe icing encounters 

• ATC information and cooperation regarding icing conditions 

10 November, 1995 t20ICE.DOC 
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EMB-120 Flight Crew Awareness Seminar; Aircraft Icing 
Tuesday November ~th, 1995 ~ 

'!'-{ 
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November 20, 199S 

TO: All EMB·l20 Operators, FAA. NTSB, R.AA. Embraer 

From: Mark Lowell, InstrUctor Supervisor 

Rc: Meeting Minutes; EMB·120 FlisJn Crew Awueness Seminar; Aircraft Icing 

The attaChed doc:ument contains the meeting minutes Conn the EMB-120 Flight Crew 
Awueness Seminar; Aircraft Icing that was held on !'Jovember IS, 1995. 

A draft or the meeting minutes was circulated and reviewed by the participants. All 
comments and amendments were included and the final document is attaChed. 

Though no fol'lllll schedule was determined, the committee tentatively l.@reed to a tbture 
meetin& to review the test results fi'om the tanker and subsequent aircraft test data. The 
lbture meeting would 1\Jrther amend this document to include the results of the testS. 

Embraer Aircraft Corporation 

? 

2'78 ac~;el"'we.t. 34cl"l SCI"eft. ~ L..e a ::~ .... ~"=• 3331~ 

':"etec:MCrw: ;.JOSj 35--3700 • T• p,: aQ':282 • P••: 3S&-37C'" 

·-:~ ....... •. c:uo-. . ---- -130-
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TO: All EMB-120 Operators, FAA, NTSB, RAA, Embraer 

From: Mark Lowell , Instructor Supervisor 

RE: Meeting Minutes; EMB-120 Flight Crew Awareness Seminar; Aircraft Icing 

During the November 7th Washington D.C. operators meeting, it was recommended that 

EMB-120 operators meet with Embraer to discuss aircraft icing issues specific to the 
aircraft. As a result, a Flight Crew Awareness Seminar was convened at 9:30 AM on 
Tuesday November 15th in Ft. Lauderdale, Florida 

The attendees were as follows: 

Ken Mayfield, Mesa Airgroup 
William Dudley, Atlantic Southeast Airlines 
Dan Ence, Skywest Airlines 
Robert Melcher, Comair Airlines 
Wayne Wolke, Comair Airlines 
Rick St. Onge, Comair Airlines 
Chuck Bundesen, Miami Flight Service 
Langhom Bond, Embraer 
Manuel Monteiro, Embraer 
Mark Lowell, Embraer 

Representatives from Great Lakes Aviation and Continental Express were unable to attend 

due to schedule conflicts but will be kept fully informed of meeting issues and 
recommendations. 

The purpose of the seminar was 

To discuss operation of the EMB-120 in icing conditions 

To generate recommendauons for a flight crew awareness program to be 
implemented by EMB-120 operators 

To recommend changes or additions to aircraft publications regarding operations 
in icing conditions 

To identify any specific test points to be incorporated in the icing tanker tests to be 
conducted in the near future 

-13)-



In preparation for the seminar, the following list of discussion topics was distributed to the 
EMB-120 operators. This same list of topics was used during the seminar as an outline to 
structure the discussions. 

Aircraft Characteristics: 
• Aircraft flight characteristics in icing 
• Ice recognition and monitoring 
• Aircraft buffet characteristics in icing conditions I recognition of impending stall 
• Autopilot characteristics in icing conditions 
• Stall warning system characteristics 
• Discussion of known icing incidents 

Aircraft Procedures: 
• Autopilot modes of operation/procedures 
• Holding in icing conditions 
• Operation of deice/anti-ice systems 
• Deicing systems failures and tests 
• Approach and landing in icing conditions with and without deice system failures 
• Deice system maintenance 

FAA I ATC Topics: 
• Identification of icing conditions in weather reports and forecasts 
• New FAA weather report formats 
• Operations criteria based on known icing conditions 
• Ground deicing and dispatch procedures in icing conditions 
• Escape procedures for severe icing encounters 
• A TC information and cooperation regarding icing conditions 

During the initial portions of the seminar, Embraer brought the members up to date on the 
testing conducted with the artificial ice shapes and the current plans for inflight tanker 
tests 

Discussions took place regarding all aspects of the listed topics. In addition, the MIA FSS 
specialist explained the types of repons and forcasts that would contain freezing rain or 
dnzzle and explained the new weather reponing system to be implimented in July of next 
~·ear 

As a result of these discussions. the following conclusions and recommendations were 
agree to by the committee. 
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Conclusions and Recommendations: 

With regard to aircraft characteristics, the operators indicated that their m-service 
experience has revealed no specific or unique problems associated with the operation of 
the EMB-120 in icing conditions. The aircraft has operated world wide for ten years with 
no reponed icing related incidents attributed to the airframe when the aircraft was 
operated in accordance with the procedures contained in the approved aircraft flight 
manual. 

Relative to the upcoming tanker tests, the committee recommends that the tests include 
identification of unique large droplet signatures in the form of visual cues to the crew that 
are readily visible from the cockpit These signatures should be filmed or photographed for 
inclusion in training documents. If possible, also determine the best visual cues available to 
the crew to identify the first formation of any ice on the aircraft such as wiper blades. 

Reference the Configuration Deviation List 57-20-1 Vonex Generators. The committee 
recommends that the flight test group consider the effects of missing vonex generators 
relative to ice shapes ahead of the ailerons and determine if testing in this area is 
warranted. 

Reference the wing inspection lights MMEL item 33-47-1 ftrst item, the committee 
recommends that the first item be amended as follows. Change the repair interval from 
category C to category B. Change the number required for dispatch from 0 to 1 Insen the 
word "One" before the word "May" in the accompanying text. 

Reference the "icing incidents" cited by the FAA at the November 7th meeting, the 
committee recognized and discussed elements in these events. Some of these contained an 
apparent "lack of proper monitoring of ice formation", "probable failure to properlv 
operate the leading edge deicing systems", "probable failure to recognize reduced stall 
margins with ice on the aircraft", "improper use of autopilot modes", "failure to maintain 
speed in a tum with the autopilot engaged" 

The committee concluded that these elements constituted crew awareness and procedural 
issues As such the committee recommends that Embraer produce a document in the form 
of an Operations Bulletin that addresses operation of the EMB-120 m icing conditions 
This document would form the basis for operator crew awareness programs and would be 
dtstributed through current communication channels in place within each operators 
organizattonal structure 
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The Operations Bulletin would contain information pertaining to: 

• Identification of various ice types and unique signatures applicable to the EMB-120 
(data from the tanker tests to be included) 

• decreased stall margins with ice on the aircraft 
• specific temperature ranges and conditions conducive to ice formation 
• recommendations for autopilot mode usage 
• recommended speeds for all phases of flight in icing conditions 
• recommendations for proper monitoring of ice formation 
• recommendations for proper operation and testing of the deice systems 
• stall warning system operation relative to operations in ice 

In light of the fact that the FAA seems predisposed to place restrictions on flight 
operations in areas of SLD (Super cooled Large Droplets), the committee recommends 
that the FAA publish clear and unequivocal guidance as to what constitutes SLD 
conditions, freezing rain, and freezing drizzle, how these conditions can be clearly 
identified and distinguished by flight crews in flight and on the ground, and how SLD 
conditions will be identified in hourly reports, terminal and area forecasts, sigmets and 
other reports. 

The committee also recommends that dispatch criteria for such conditions be clearly 
defined without ignoring that the aircraft currently meets all certification requirements for 
flight in icing conditions. Specifically, what criteria will the flight crews use to recognize 
that conditions exceed the current certification limits. In addition, the FAA should also 
publish clear and concise information detailing atmospheric conditions conducive to SLD 
formation such as temperature ranges and layer thickness and recommended procedures to 
leave SLD conditions based on this information 

In discussions of ice recognition at night, the committee agreed that recognition of clear 
ice conditions was the most difficult The committee recommended that Embraer 
investigate low cost visual aids possibly in the form of high contrast markings that would 
aid in the identification clear ice and gauge the thickness of ice formation 

Discussions took place relat1ve to the adequacy of the ice related information. procedures, 
and tests contained in the a1rcraft fl1ght manual. While the committee agreed the 
information in its current form is adequate. the committee recommends that a statement 
reading "Caution Avoid prolonged operation in areas of freezing rain or drizzle " be 
added to page 4-39 of the flight manual In addition, the committee recommended that 
notes regarding airspeed increases in icmg conditions be added to the applicable abnormal 
procedures sections related to abnormal flap conditions for landing 
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Discussion took place regarding the revision 39 amendment to the "Daily Checks" section 
of the flight manual which specifies 80% Nh for the functional check of the deice systems. 
This engine speed range is likely to impinge on the propeller speed range that causes the 
highest blade stress environment in quartering tailwind conditions. In addition, propeller 
thrust produced in the 80% Nh range could be potentially hazardous if this test is 
conducted on slippery surfaces such as ice or hard packed snow. The committee 
recommends that Embraer review the amended procedure in light of the aforementioned. 

Discussion took place regarding the need for unusual attitude recovery training to be part 
of the operators simulator programs. Some operators have already implemented such 
plans. Unknown to the committee at the time was the September 20th Operations Bulletin, 
OB 120-002/95 entitled "UNUSUAL FLIGHT ATTITUDE - RECOGNITION AND 
RECOVERY". This document should be helpful in operator development of unusual 
attitude recovery simulator programs. 

Agreed to by the committee, 

EMB-120 Flight Crew Awareness Seminar; Aircraft Icing 
Ft Lauderdale, Florida 
November 14, 1995 
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NATIONAL TRANSPORTATION SAFETY BOARD 
Office of Aviation Safety 

Subject: Accident/Incident Investigation Support Request 

To: Federal Aviation Administration, Manager, RecOmmendation and Quality 
Assurance DMsion, AAI-200 
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SUPERVISOR'SIIIC'S SIGNATURE 

- - - - - - - - - - FOR FEDERAL AVIATION ADMINISTRATION USE- - - - - -

Date Received. _______ _ AAI-200 Log Number ______ _ 

To:. ___________ _ Date forwarded:. _______ _ 

From: Manager, Recommendation Quality Assurance Division, AAI-200 

The above request has been received from the NTSB: Your support in providing the data 
not later than 1 0 working days or as soon as poss~eclated. Please refer any 
questions on this matter to Ms. Theresa Payne at-

Date returned to AAI-200 ________ _ 

Received by __________ on _______ 199 __ 
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Rodriguez Richard 

From: 

Sent: 

To: 
Subject: 

Rod: 

Bob l-l<>r>IAv 

Friday, February 

Rodriguez Richard 

RE: NTSB INFO REQUEST 98-020 

The Aircraft Certification Service (AIR) and the Flight Standards 
Service (AFS) do not believe that a briefing concerning 
procedures/coordination between AIR and the AFS Aircraft Evaluation 
Groups (AEG) would be productive. They believe they have already 
responded to NTSB questions concerning AIRIAEG interface in their 
October 1, 1997, response to an August 20, 1997, NTSB information 
request on the same subject. 

BH 

1 
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