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SUMMARY OF SUBJECT MATTER

TO: Members of the Subcommittee on Aviation
FROM: Subcommittee on Aviation Staff’

SUBJECT:  Hearing on “Aldrcraft feing”

The Subcommittee on Aviation will meet on Wednesday, February 24, 2010, at 2:00 p.m., in
room 2167 of the Rayburn House Office Building to receive testimony regarding aircraft icing.

BACKGROUND

After the 1994 crash of 2 reglonal aitliner in Rosclawn, Indiana, which took 68 lives, the
National Transportation Safety Board (N'TSB) added in-flight icing to its Most Wanted List of
ransporttation safety improvements. According to the NTSB, the Roselawn crash was caused by in-
flight icing conditions and subsequent loss of control of the aircraft. N'TSB further states that ice
accumulation on an aircraft aftects performance and handling by adding weight to the aircraft and
by distupting the normal airtlow over the surfaces of the aireraft. In-flight icing can occur during
winter weather at low altitudes or at high altitudes year-round, while ground icing occurs only in cold
weathet.

During the NTSB’s investigation into the Roselawn crash, the Board examined how icing
conditions affected the airframe structure and concluded that the aireraft encountered icing
conditions outside of its cerdification unvclopc’ (L.c., outside the condition parameters in which the
aircraft was certified to tly). This led the N'TSB to conclude that the Federal Aviation
Administration’s (FAA) aircraft icing certification process was inadequate because it did not require
manufacturers to demonstrate an aireraft’s flight handling capabilities under a realistic range of

! Part 25 of the FAA's regulations govern the design and atrworthine

andards for transport category airerafl
inchude all airceatt operated by major arlines, 1< well as most bustness jer airerafr. 14 C.ER. pare 23, Appx. € {2007).
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adverse ice conditions, including supercooled large droplet (SLD)® conditions and freezing

drizzle/ freezing rain and mixed watet/ice crystal conditions. In addition, the NTSB determined,
after the 1997 crash of Comair flight 3272 in Monroe, Michigan, which was also caused by in-flight
icing, that the FAA should perform additional research into the effects of in-flight icing and apply
revised icing requirements to currendy certificated aircraft. See Appendix A: U.S. Accidents Due to
Icing in the Past Ten Years.

According to the FAA, since the Roselawn accident, it has reviewed aircraft in-flight icing
safety and developed a comprehensive aircraft icing program, which includes almost 200
airworthiness directives (ADs) * to improve designs of over 50 aircraft types. The ADs cover safety
issues ranging from crew operating procedures in the icing environment to direct aircraft design
changes. The FAA has also required changes to flight manuals, pilot training, and other operating
documents to address icing safety and issued bulletins and alerts to operators emphasizing icing
safety issues.”

Nevertheless, according to the NTSB, “the pace of the FAA’s activities in response to all of
these recommendations remains unacceptably slow, despite some encouraging action in 2007.7°
The FAA cites the actions it has taken since 1994 as the reason there has not been a commercial
airline accident due to icing since 1997.° The FAA also asserts that additional research was required
on some of the icing conditions to better understand how to mitigate the effect of icing on aircraft
before rulemaking could occur. According to the Government Accountability Office (GAO),
though many efforts have been taken to mitigate the effect of icing on aircraft in-flight, between
1998 and 2007, there were 523 icing-related aviation accidents, which resulted in 221 fatalities,” in
parts 135 and 91 operations.”

I FAA ICING PROGRAMS

A. AIRERAME CERTIFICATION

Alrcraft surfaces, especially wings, are designed to produce “lift,” which is the aerodynamic
force that makes them fly. Even the smallest disruption to these surfaces (e.g., the accumulation of

ice) can make it more challenging for a pilot to control the aircraft. In addition to the added weight
hazard posed by in-flight icing, ice also changes the shape of the wing, which may alter the

2 SLDs ate typically found in freezing drizzle and rain where water droplets stay in liquid form even though the water
remperature of the droplets is below freezing. Droplets greater than about one fourth the thickness of human hair ace
considered SLDs. They freeze on contact with acrodynamic surfaces.

b ADs are legally enforceable rules issued by the FAA in accordance with 14 C.F.R. part 39 to correct an unsafe
condition in an aircraft, aircraft engine, propelier, ot appliance.

1 FAA, Facr Sheet: Flying in Icing Conditions, Feb. 13, 2009.

* NTSB, Aviaton: Reduce Dangers to Aircraft Flving Icing Condidons, Most Wanted Transportation Safery
Improvements, Nov. 2009.

¢ John Hickey, FAA, Briefing to Aviation Subcommittee Staff, Ocr. 8, 2009.

¥ Dr. Gerald Dillingham, GAQ, Aviation Subcormmittee Roundeable on Awrcrafr Taing, Oct, 15, 2009, Part 121 operators
had four accidents with zero faralities, part 135 operators had 48 accidents with 27 faralities, and part 91 operators had
471 accidents with 194 fatalities,

% Part 1335 include commercial operations designed for commuter and on-demand air rransportation with 9 passenger
seats or less, and a payload capacity of 7,500 pounds or less. Part 91 operations are generally non-commercial, privately
operated airceaft usually referred to as general aviation.

[§S]
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acrodynamics of the wing, decreasing the aircraft’s ability to fly.” Ice shedding off the aircraft may
also cause damage to another part of the aircraft (e.g., hitting the tail ot by being sucked into the
engine). In winter weather and at higher altitudes, ice can accumulate on the wing, tail, and other
areas that threaten the pilot’s ability to control the aircraft. For instance, an aircraft may stall at a
faster speed in icing conditions than undet normal conditions.

Current FAA certification standards for transport-category aircraft (commercial aircraft)
require an aircraft to be able to fly in icing conditions defined in Appendix C of ttle 14, Code of
Federal Regulations (C.F.R.) part 25." According to FAA, Appendix C defines the scope of
atmospheric conditions in which an aitcraft may encounter icing, such as temperature and humidity.
These parameters set the “envelope” of conditions within which aircraft must be able operate to be
certified for flight in icing. Icing certification involves rigorous assessment, including flight tests,
icing wind wnnel tests, and numetical analyses. Relatively few small aircraft receive this certification.
Alrceaft that do not have all of the required ice protection equipment installed and functional ate
prohibited by law from flying in areas where icing conditions are known.

B. CURRENT REGULATIONS

To be in compliance with FAA opetating regulations, an aircraft must have a “clean wing,”
meaning that there is no discernible ice presem.H On the ground, aircraft certificate holders must
have, and use, an FAA-approved anti-ice' /deice® plan Y that provides detailed methods for keeping
the aircraft free of ice before takeoff is allowed. A pilot is responsible for implementing the plan by
determining if the aircraft needs to be deiced following the approved plan, taking into consideration
precipitation and temperature. Once a determination is made that the aircraft must be deiced, the
aircraft is sprayed with deicing fluid, such as propylene glycol. Deicing fluid keeps the plane free of
ice for approximately 30 to 45 minutes, depending on the weather. "

In instances where an aircraft is certified to fly in icing conditions, the pilot is responsible for
deploying the aircraft’s ice protection system at the first sign of icing. Deicing may involve a device
called a boot'® that inflates and deflates to break off the crust of ice that forms on a wing, fluid deice
systems (on smaller aireraft), or heated systems throughout the critical areas of the aircraft.

If an aircraft is not certified for flight in icing conditions and inadvertently encounters icing,
it is required to exit the area as soon as possible. This is usually done by flying either at a higher or
lower altitude or mapping a path around the precipitation. According to the FAA, if an aircraft is

? According to the FAA, smaller aircraft are more adversely affected by icing because small amounts can dramatically
change the shape of the wing and weight of the aircraft.

14 CER. § 25.21(g)(1) requires the airplane to meet certain performance and handling qualities requirements of part
25 subpart B while operating in the atmospheric icing environment defined in Appx. C to part 25 (2007).

014 CER § 121629 (1996), § 125.221 (1993), and § 135.227 (1996).

12 Anti-icing consists of applying a protective layer of heat (¢.g. an electric blanket) or using a thick fluid called anti-icing
fluid on the aircraft to protect against the formation of frozen contaminant, snow, ice, ot slush.

3 Deicing on the ground is usually done by spraying the aireraft with deicing fluid.

H 14 CFR § 121629 (1996).

15 The FAA maintains charts for pilots to use to determine when an aircraft needs 1o be deiced on the ground based on
the current airport weather.

1 Paeumatic deicing boots ate elastic membranes on the leading edge of airfoils, which can be nflated using pressurized
air. When they are inflated, ice which has accumulated on the boor 15 fractured and carried away by the airflow.
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not certificated for icing conditions it is the pilot’s responsibility to know current weather forecasts
and have alternative plans should the weather change.

Source: NTSB
C. IN-FLIGHT AIRCRAFT ICING PLAN

In 1996, the FAA sponsored the International Conference on Aircraft In-flight Icing, where
icing experts recornmended improvements to boost the level of safety of aircraft operating in icing
conditions. Based on the results of the conference, the FAA developed a comprehensive, multi-year
In-flight Aircraft Icing Plan in 1997, Since 1997, the FAA has issued nearly 200 ADs for over 50
aircraft types and updated numerous Advisory Circulars (ACs) to provide operational guidance.

In accordance with the FAA In-flight Aircraft Icing Plan, the FAA tasked an Aviation
Rulemaking Advisory Committee (ARAC)' to develop certification ctiteria for the operation of
aircraft in SLD conditions and ice crystal/mixed phase conditions. The work was carried out by
ARAC's Ice Protection Harmonization Working Group (IPHWG). The IPHWG was originally
tasked with providing advice and recommendations for SLI) in 1997 for part 23" (small airplane
regulations) and part 25 repulations. During this same time period, the FAA also began a joint
research effort with the National Aeronautics and Space Administration to gather additional SLD
data. In 2002, the FAA removed part 23 from the assignment'” and in 2005 added

7 The ARAC was established in 1989 to allow the FAA to consult with interested parties on rulemakings.

18 Part 23 of the FANs regulations govern the design and airworthiness standards for small normal, utdity, acrobatic, and
commuter category aircraft.

1 This was done because it was determined that the recommendations for part 25 aircraft were likely to be inappropriate
for part 23 aircraft. Letter from John Hickey, Deputy Assoc. Administrator for Aviation Safety, FAA, to Jerry Costello,
Chairtnan, H. Comm. on Trans. & Infra. Subcomm. on Aviation (Nov. 16, 2009) (on file with Aviation Subcommittee).
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recommendations for part 33 (aircraft engines) in SLD conditions. According to the FAA, the third
report of the IPHWG in 2007 included “sufficiently detailed recommendations to proceed to
develop a Notice of Proposed Rulemaking (NPRM).”™

In 2008, the FAA Rulemaking Management Council approved the project as high priority,
and assigned a rulemaking team to draft the NPRM and complete a full regulatory evaluation. Atan
October 15, 2009, Subcommittee on Aviation roundtable on aircraft icing, Mr. John Hickey, Deputy
Associate Administrator for Aviation Safety at the FAA, indicated that he believed the NPRM
would be published no later than Spring 2010. Also, in March 2009, the FAA formed an Aviation
Rulemaking Committee to provide recommendations on how part 23 should be modified to address
SLD.

D. AIRPORTS -- DEICING AND RUNWAY ICING

Airport pavement deicing is conducted by aitpotts to delay the formation of physical
bonding between runway surfaces and new snowfall, to break up ice and snow, and to groom and
clear remnants of snow and ice from runways, taxiways, and ramp arcas. Although these practices
are not mandated by FAA regulation, according to the Airports Council International, airfield
pavement deicing has become critical for airports over the past 15 years to ensure safe aircraft
operations during winter conditions.

Airlines, or their handling agents,” apply deicing and anti-icing fluids to aircraft to assure
safe operation in winter precipitation in accordance with requirements of the FAA. Although
airports play a role in assisting and facilitating airlines’ performance of aircraft deicing, the primary
responsibility lies with individual airlines.

Airport stormwater runoff is regulated by the U.S. Environmental Protection Agency (EPA).
Individual permits are issued for each airport to ensure that deicing fluid runoff is properly treated
to prevent adverse impacts to the environment. Airports maintain the permits of the facilities used
by airlines and general aviation, allowing regulated discharges of deicing stormwater, while meeting
the requirements of the Clean Water Act (P.L. 92-500, enacted in 1972, amended by P.L. 95-217 in
1977, PL. 97-117 in 1981, and P.L. 100-4 in 1987).

On August 28, 2009, the EPA published an NPRM entitled “Effluent Liritation Guidelines
and New Soutce Performance Standards for the Airport Deicing Category.” This rule would be
incorporated into aitport stormwater permits. The proposal consists of collection and treatment
requirements for aircraft deicing fluid, along with a ban on the use of urea™ for pavement deicing,
Final comments on the proposed rule are due on February 26, 2010. Airports are currently assessing
the impact of the proposed rule on the industry. The airline industry has indicated concern that the
proposed rule would require a diversion of significant Airport Improvement Program funds for
construction of centralized deicing pads at a number of land-constrained airports in the northeast,
which may cause ground safety issues and reduce operational throughput at the airports.

3 [d

21 According to the FAA, approximately 70 to 80 percent of airczaft ground de/anti-icing is accomplished by third party
contract service providers (e.g., airport fixed base operators or another airline).

2 Urea is also used as a nitrogen-release festilizer and is known to contribute roxic ammonia in the form of runoff to
area waters.

i
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1. PiLOT TRAINING FOR ICING

Commercial pilots receive initial ground and in-flight icing training during the course of
attaining a commercial pilot’s license. Most training focuses on the collection and intetpretation of
weather information to recognize critical weather situations and the use of aeronautical weather
teports and forecasts. FAA regulations also require commercial pilots to receive recurrent training
on weather, ® but sotne safety experts have commented that this training is minimal because “there
is an assumption that once a pilot reaches the professional ranks that he has already received the
weather training he will need in this career.”” Additional information or training is usually provided
to pilots through flight manuals and ADs. It is worth noting that icing training is primarily
academic, since it is hard to replicate icing conditions in simulators that may include only a limited
range of icing scenarios.”

Pilots groups have expressed concern that aircraft operational limits are not always clearly
identified. In addition, pilot groups have also raised concerns that aircraft operational limits do not
always mirror real world flying conditions. Likewise, the N'TSB states that a gap exists between the
icing flight conditions in which an aircraft is tested during the certification process versus those that
can be experienced in the real operating environment.

To mitigate potential icing situations that are outside the certification parameters of the
aircraft, some have suggested that pilots receive additional training for in-flight icing to ensure pilots
can handle this condition as well as a failure of automated aircraft ice protection systems. Some
have also suggested that clear criteria be developed for pilots and operators to use fot go/no-go
decisions for flight into known icing conditions. Additional training has also been suggested for
region-specific flying rather than general icing briefings, especially for those pilots who fly a
geographically wider variety of routes. Some say pilots who fly multiple takeoffs and landings may
also benefit from additional icing training, because they are more likely to be exposed to icing more
often, while others content that multiple takeoffs and landings improve a pilot’s proficiency in icing
conditions.

III.  NTSB PENDING RECOMMENDATIONS AND FAA’S RESPONSES

The NTSB recommendations on icing fall into two areas of concern: (1) icing criteria and
icing testing requirements necessary for an aircraft to be approved for in-tlight icing conditions
within the United States; and (2) operational means and limitations to determine icing conditions in
which it is permissible to operate an aircraft. The N'TSB notes that the FAA carrently has
rulemaking activities peared towards improving aircraft icing design standards. However, the NTSB
is concerned that because these rulemakings are in the preliminary stages, implementation may be
years away and will only apply to newly-certificated aircrafr. Accordingly, the NTSB stll has icing
on its Most Wanted List because the FAA has not yet adopted a systematic and proactive approach

% 14 C.FR. parts 121, 125, and 135.
2 Steve Firickson, The Need for Operationally Based In-flight Ieing Training for Aviators, SAE International (2003) at 2.
N7
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to the certification and operational issues of airplane icing.® Set forth below are the NTSBs
aviation recommendations.

NTSB Most Wanted List Recommendations

Rule Date Added Status
Revise Icing Criteria for Aircraft Certification -- Revise the | August 1997 Open—
icing ctiteria published in 14 C.F.R. parts 23 and 25, in light of | 15, 1996 Unacceptable
both recent research into aircraft ice accretion under varying Response

conditions of liquid water content, drop size distribution, and
temperature, and recent developments in both the design and
use of aircraft. Also, expand the Appendix C icing
certification envelope to include freezing drizzle/freczing rain
and mixed water/ice crystal conditions, as necessary.

Revise Icing Certification Testing -- Revise the icing August 1997 Open—
certification testing regulation to ensure that airplanes are 15,1996 Unacceptable
propetly tested for all conditions in which they are authorized Response

to operate, or are otherwise shown to be capable of safe flight
into such conditions. If safe operations cannot be
demonstrated by the manufacturer, operational limitations
should be imposed to prohibit flight in such conditions and
flight crews should be provided with the means to positively
determine when they ate in icing conditions that exceed the
limits for aircraft certification.

Require revised guidance to activate deice boots upon February | 2008 Open—
entering icing conditions - Require manufacturers and 27,2007 Acceptable
operators of pneumatic deice boot-equipped airplanes to Response

revise the guidance contained in their manuals and training
programs to emphasize that leading-edge deice boots should
be activated as soon as the airplane enters icing conditions.

Review deice boot-equipped aircraft in light of revised February | 2007 Open
icing certification standards and criteria -- When the 27, 2007 Unacceptable
revised icing certification standards and criteria are complete, Response

review the icing certification of pneumatic deice boot-
equipped airplanes that are cutrently certificated for operation
in icing conditions and perform additional testing and take
action as required to ensure that these airplanes fulfill the
requirements of the revised icing certification standards.

2 NTSB, “Most Wanted” List Brochure (Feb. 2010), hitp:/ /www.ntsb.gov/Rees/brochures/ MostWanted_2010.pdf.
p: 8 P

-
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FAA Rulemakings Regarding Icing

RULE

STATUS

Part 25 Performance and Handling in Icing -
FAA revised the 14 C.F.R. part 25 requirements and
related advisory material. This change introduced
new requirements for evaluating airplane
petformance and handling characteristics of
transport-category airplanes for flight in the icing
conditions of 14 C.F.R. part 25, Appendix C.

The final rule went into effect on Oct. 9, 2007, as
amendment 25-121 to 14 C.F.R, part 25.

AC 25-25 was published on Sept. 10, 2007, which
provides information on ways to comply with the
new standards.

Part 25 Expansion of Certification Icing
Conditions — The final ARAC report included
recommendations for 2 new appendix to 14 C.FR.
part 25, defining an SLD environment and a new
14 C.FR. part 33, Appendix D to address ice
crystal/mixed phase conditions. Included in the
repott are also recommendations addressing 14
C.F.R. part 25 aircraft performance and handling
qualities, engine installation effects, ice protection
system requirements, and 14 C.F.R. part 33 engine
requirements,

The FAA plans to publish the part 25 SLD NPRM in
eatly 2010,

In March 2009, the FAA decided to form an ARC
that will be tasked to provide recommendations on
whether 14 C.F.R. part 23 should be modified to
include the SLD and ice crystal/mixed phase
requirements that are planned for part 25. The Order
that will establish the ARC has been drafted and once
the Order is signed the ARC will be formed.

Ban of Polished Frost on Wings

Final rule went into effect Jan. 30, 2010,

Part 1217 Exiting Icing -- The ARAC
recommended that the FAA issue a part 121 rule to
require less subjective means of determining when
the flight crew should exit icing conditions.

The FAA stated that it plans to publish the part 121
Exiting Icing NPRM in early 2010.

Part 25 Activation of Ice Protection

The final rule was published on Aug, 3, 2009,

Part 121 Activation of Ice Protection

The FAA published an NPRM on Nov. 23, 2009.

1v. ENGINE ICING

Aceording to the FAA, since 2003, intetnal engine ice is responsible for 15 dual-engine and
several single-engine shutdowns in-flight, called “flameouts.” The FAA has discovered that at high

altitudes near intense storms, moistare may turh

into tiny ice ctystals that can be sucked into an

engine. At first the crystals melt, but sometimes the water freczes again on metal surfaces and

becomes slush. Eventually, a buildup of ice can

either melt and douse the engine’s ignition system,

or break into chunks that damage cngine turbine blades.

Each flameout event was in or near weather with ice-crystal icing; this type of icing does not
appear on radar due to its low reflectivity, and neither the airplane jce detector not visual indications
indicate the presence of this type of icing conditions. To date, no accidents have been attributed to
flameouts, because pilots have been able to restart the engines on large commercial aircraft using
FAA recommended procedures. In August 2008, the FAA issued ADs requiring pilots to turn on

2 Part 121 of the FAA's regulations govern the operating requirements for air cartiers —aeirlines operating scheduled
service in aircraft with 10 sears or more. In addition to rules n part 91, air cacriers have to comply with these
tequirements to meet their responsibility to provide air transportation at the highest level of safety practicable.
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engine anti-ice systems more frequently during descents, to reduce the chances of sudden shutdowns
and to increase the likelihood that engines that quit will restart.

WITNESSES

Mzt. John Hickey
Deputy Associate Administrator for Aviation Safety
Federal Aviation Administration

Accompanied by:
Mt. John Duncan
Air Transportation Division Manager
Flight Standards Division
Federal Aviation Administration

The Honorable Deborah A.P. Hersman
Chairman
National Transportation Safety Board

Dr. Gerald Dillingham
Director of Civil Aviation Issues
U.S. Government Accountability Office

Captain Rory Kay
Executive Air Safety Committee Chairman
Air Line Pilots Association, International

Mt. Gregory Principato

President
Airport Council International — North America
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APPENDIX A: U.S. ACCIDENTS DUE TO ICING IN THE PAST TEN YEARS

Daie Aircraft Type Airline/Ops Incident Result
Mar. 19, | Empresa Comnair Encountered icing conditions No injuries, but the
2001 Brasiliera de Aitlines, Inc. while in cruise flight at 17,000 feet | airplane sustained
Aeronautica, Flight 5054 mean sea level and departed substantial damage to
S/A (Embraer) controlled flight, descending to an | the elevators and
EMB-120 Part 121 altirude of about 10,000 feet. horizontal stabilizer.
Oct. 10, | Cessna CE-208% | Peninsula In-flight loss of control resulting | The pilot and nine
2001 Caravan Airways Flight | from upper surface ice passengers were killed,
350 contatnination that the pilot-in- and the airplane was
command failed to detect duting | destroyed.
Part 135 his preflight inspection of the
airplane.
Nov. 4, | Cessna 208B Non- In-flight ice accumulations cause | The pilot (the sole
2003 scheduled the aircraft to hit the runway hard, | occupant) was not
cargo flight causing the nose landing gear to injured.
collapse.
Part 135
Feb. 16, | Cessna Citation | Martinair, Inc., | Crashed four miles from airport The two pilots and six
2005 560 for Circuit while on an instrument landing passengers on board
City Stores, system approach in icing were killed, and the
Inc. conditions. airplane was destroyed
by impact forces and
Part 91 post crash fire.
Jan. 2, Saab-Scania AB | American ‘The flight lost 5,000 feet of No injuries or damage
2006 SF340B+ Eagle Flight altitude after it encountered icing | to the aircraft was
3008 conditions during the en route reported.
climb and departed controlled
Part 121 flight at an altitude of about
11,500 feet mean sea level and
descended to an aldtude of about
6,500 feet.
Mar. 17, | Cessna 500 Air Trek, Inc. | Alreraft was substantially No injuries were
2007 damaged during landing in icing reported.
Part 135 (air conditions.
ambulance)
Jan. 6, Beech Model 99 | Part 135 On an instrument approach, the There were no injuries,
2010 pilot reported the airplane picked | though the aircraft was

up light to moderate icing on
approach and he cycled the
delcing boots once prior to the
final approach. Due to ice
accurnulation, the aircraft
experienced a hard landing.

substantially damaged.

Source: NTSB

2 From 1987 to 2003, the N'TSB iavestigated 26 icing-related accidents and incidents involving Cessna 208 series
airplanes, resulting in af Jeast 36 fatalities. An NTSB assessment revealed that 15 of the 26 icing-related events resulted
from ice that had accumulated while the airplane was in flight. Further, most of these icing-related loss-of-control
accidents occurred during flight in icing conditions that appeared to be within the patameters of the FANs icing
cestification eavelopes.







HEARING ON AIRCRAFT ICING

Wednesday, February 24, 2010,

HOUSE OF REPRESENTATIVES,
SUBCOMMITTEE ON AVIATION,
COMMITTEE ON TRANSPORTATION AND INFRASTRUCTURE,
Washington, DC.

The Subcommittee met, pursuant to call, at 2:00 p.m., in Room
2167, Rayburn House Office Building, the Honorable Jerry F.
Costello [Chairman of the Subcommittee] presiding.

Mr. COSTELLO. The Subcommittee will come to order. The Sub-
committee will ask all Members, staff, and everyone to turn elec-
tronic devices off or on vibrate.

The Subcommittee is meeting today to receive testimony regard-
ing aircraft icing. I intend to give a short opening statement, then
I will call on the Ranking Member, Mr. Petri, for his opening state-
ment or any remarks that he may have.

I welcome everyone to this Subcommittee hearing on aircraft
icing.

In winter weather and at higher altitudes, ice can accumulate on
an aircraft’s wing, tail, and other areas and can threaten a pilot’s
ability to control the aircraft. Current regulations with the FAA re-
quire that an aircraft has no visible ice present on its wings to take
off and be certified to fly in icing conditions if icing is present at
the time of takeoff.

After the 1994 crash of a regional airliner in Roselawn, Indiana,
which took 68 lives, the National Transportation and Safety Board
added icing to its safety Most Wanted List in 1997. Since that time,
the Board has issued 82 recommendations to the FAA aimed at re-
ducing risks from icing. Thirty-nine were implemented by the FAA
and acceptable progress was made on 25 of them.

Last October, Ranking Member Petri and I held a roundtable on
icing issues. During the roundtable, we discussed ice protection
systems to prevent ice from forming on an aircraft in flight. These
systems may not protect in all icing conditions, such as supercooled
large droplets. In addition, we discussed the current status of air-
craft icing standards and procedures. Because aviation safety is the
number one priority of this Subcommittee, we decided to hold a fol-
low-up hearing to fully explore these important issues.

Many challenges exist regarding aircraft icing, such as access to
accurate weather information and the need for additional icing-re-
lated research. I would like to focus on the issues of pilot training
to operate in icing conditions and the FAA’S rulemaking efforts.

First, while the aircraft operator must maintain an FAA-ap-
proved de-icing plan, the pilot is ultimately responsible for deter-
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mining whether the aircraft needs to be de-iced. In flight, it is also
the pilot’s responsibility to deploy the aircraft’s ice protection sys-
tem. Currently, icing must be covered in a commercial pilot’s initial
and recurrent training. It is critical that this training be specific
to the airplane the pilot is flying and the conditions the pilot is
likely to encounter.

To address these concerns and raise the bar on safety, we in-
cluded important icing-related requirements in H.R. 3371, the Air-
line Safety and Improvement Act of 2009, to ensure commercial pi-
lots have the experience and knowledge to fly safely in icing condi-
tions.

I look forward to hearing from the Air Line Pilots Association
and the FAA on what needs to be done to provide pilots with bet-
ter-defined operating procedures for operations in icing and winter
weather conditions.

Second, it has been 13 years since a commercial air carrier was
involved in a fatal icing-related accident. However, between 1998
and 2007 there were 523 icing-related aviation accidents involving
small commerce operators and general aviation aircraft resulting in
221 fatalities.

Since the Roselawn accident in 1994, the FAA has issued over
100 icing-related airworthiness directives on 50 different aircraft
models, adopted three final rules, and is conducting additional re-
search on icing in partnership with NASA.

Despite the FAA’S work to date, two critical NTSB recommenda-
tions from the 1997 Most Wanted List have not been addressed.
Last week, the NTSB adopted its Most Wanted List for 2010, which
includes four recommendations to reduce the hazards to aircraft
flying in icing conditions. The NTSB said that the FAA’S efforts in
this area have been “unacceptably slow,” and I agree.

The length of time that it has taken to complete these icing rules
is unacceptable. I understand the deliberative nature of the FAA’S
rulemaking process, and that even more research may be needed
in this area. However, 13 years have passed since the NTSB made
these recommendations to change the way aircraft are designed
and approved for flight in icing conditions and these recommenda-
tions are still open with unacceptable responses. The FAA must
adopt a systematic and proactive approach to address the icing cri-
teria for aircraft certification and testing. I look forward to hearing
from Mr. Hickey on the steps the agency is taking to finish the
icing-related rules as soon as possible.

I am also interested to hear from the GAO on research I re-
quested regarding icing and any recommendations it may have on
the topic.

Before I recognize Mr. Petri for his opening statement, I ask
unanimous consent to allow two weeks for all Members to revise
and extend their remarks and to permit submission of additional
statements and materials by Members and witnesses. Without ob-
jection, so ordered.

The Chair now recognizes the Ranking Member, Mr. Petri.

Mr. PETRI. Well, thank you, Mr. Chairman, for calling this hear-
ing as a follow-up to the Subcommittee roundtable on in-flight and
ground icing issues last fall.
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At the roundtable, we learned about the long-awaited revisions
to the icing safety regulations, as well as the challenges associated
with promulgating these regulations. I am interested in getting an
update from the FAA on the status of the regulatory safety im-
provements.

Roundtable participants also noted that, more often than not, pi-
lots navigate through icy conditions without incident. It is noted,
however, that the ability to routinely deal with icing conditions can
lead to a sense of complacency about the dangers that icing can
pose. I would like to hear from the Air Line Pilots representative
what steps unions are taking to instill continued vigilance in the
cockpit.

In addition to addressing the in-flight icing hazards, the FAA,
airports, and airlines all work hard to ensure that aircraft are
Eeady to fly and that airport runways are maintained in a safe con-

ition.

The Environmental Protection Agency has recently proposed a
new rule to regulate runoff of aircraft de-icing fluid and runway de-
icing agents. It is a conflict here between environmental concerns
and aviation concerns, and we clearly have to be sure that we are
not endangering people’s lives as they fly.

I am interested to learn what impacts the proposed rule would
have on airports and passengers. Obviously, there must be a care-
ful balance between regulating de-icing fluids and ensuring the
safety and efficient movement of passengers and commerce. It is
this Subcommittee’s responsibility to ensure that a balance is
maintained.

While airliners are required to be equipped with icing counter-
measures, most general aviation and commuter aircraft are not.
When these aircraft inadvertently encounter icing conditions, the
outcome can be disastrous. For years we have heard testimony
about the potential capacity and efficiency benefits of NextGen. The
Chairman took the Committee to the research center in New Jer-
sey recently for an update on some of the efforts that are being
made in this area. But I am interested to hear how the enhanced
weather information touted in NextGen plans might affect the icing
safety record.

Thank all of you for your participation in this hearing today, and
I look forward to your testimony. Thank you very much.

Mr. COSTELLO. The Chair thanks the Ranking Member and will
recognize Members. Does anyone have an opening statement or re-
marks they would like to add?

[No response.]

Mr. CosTELLO. If not, the Chair will go directly to our witnesses
today. Let me introduce our witnesses.

First we have Mr. John Hickey, who is the Deputy Associate Ad-
ministrator for the FAA for Aviation Safety. He is accompanied by
Mr. John Duncan, who is the Air Transportation Division Manager
for Flight Standards Division at the FAA. The Honorable Deborah
Hersman, who is the Chairman of the National Transportation
Safety Board; Dr. Gerald Dillingham, who is Director of Physical
Infrastructure Issues with the U.S. Government Accountability Of-
fice; Captain Rory Kay, the Executive Air Safety Committee Chair-
man for the Air Line Pilots Association, International; and Mr.
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Gregory Principato, who is the President of the Airports Council
International-North America.

Let me welcome all of our witnesses here today. We normally
have a five minute rule that we try to ask witnesses to summarize
their testimony in a five minute period. We want all of our wit-
nesses to know that their entire statements will be entered into the
record. We understand that Chairman Hersman has a PowerPoint
that she will be presenting at some point and we, of course, look
forward to that.

With that, the Chair would recognize Mr. Hickey.

TESTIMONY OF JOHN HICKEY, DEPUTY ASSOCIATE ADMINIS-
TRATOR FOR AVIATION SAFETY, FEDERAL AVIATION ADMIN-
ISTRATION, ACCOMPANIED BY JOHN DUNCAN, AIR TRANS-
PORTATION DIVISION MANAGER, FEDERAL AVIATION AD-
MINISTRATION; THE HONORABLE DEBORAH A.P. HERSMAN,
CHAIRMAN, NATIONAL TRANSPORTATION SAFETY BOARD;
DR. GERALD DILLINGHAM, DIRECTOR, PHYSICAL INFRA-
STRUCTURE ISSUES, U.S. GOVERNMENT ACCOUNTABILITY
OFFICE; CAPTAIN RORY KAY, EXECUTIVE AIR SAFETY COM-
MITTEE CHAIRMAN, AIR LINE PILOTS ASSOCIATION, INTER-
NATIONAL; AND GREGORY PRINCIPATO, PRESIDENT, AIR-
PORTS COUNCIL INTERNATIONAL-NORTH AMERICA, ACI

Mr. Hickey. Thank you, Chairman Costello, Ranking Member
Petri, and Members of the Subcommittee.

Thank you for inviting me here today to discuss the challenges
icing conditions pose to flight operations, as well as FAA’S efforts
to mitigate the safety risks posed by icing. Before I begin my pre-
pared remarks, I want to introduce my colleague, Mr. John Dun-
can, FAA’S Manager of the FAA Flight Standards Air Transpor-
tation Division, who is accompanying me today.

The timing of this hearing is particularly appropriate in light of
the recent reminder that a snow storm can have a crippling effect
on ground operations. But while the accumulation of more than two
feet of snow in the Washington area was uncommon, aircraft oper-
ations in icing conditions are not. In fact, the conditions that can
result in in-flight aircraft icing are extremely common and can
occur at any time of the year.

Because icing conditions are so common, we take the icing threat
very seriously, aggressively mitigating newly understood or discov-
ered risks through immediate requirements for specific aircraft and
advisory material for operators. Once a potential risk is addressed,
we can focus our attention on conducting additional research to un-
derstand the science behind complex icing phenomena and devel-
oping comprehensive flight-wide solutions without compromising
safety in the interim.

While the institutional standards set by our rulemaking are a
cornerstone of our safety oversight regime, many appear to meas-
ure the safety of the existing fleet solely by our rulemaking proc-
ess. This measure, however, creates a misperception about the
standards we have set and the level of safety we have achieved for
the existing fleet.

FAA has a myriad of tools available to intercede when safety
risks are identified. For example, we address immediate icing safe-
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ty concerns through the use of airworthiness directives, or ADs,
which carry the same force as a regulation. We have the authority
to issue an AD if we determine that some aspect of flying in icing
conditions on a particular airplane model creates an unsafe condi-
tion. We have been extremely aggressive in issuing ADs when
needed, issuing over 200 icing-related ADs on over 50 different air-
craft models covering safety issues ranging from design changes to
crew operating procedures.

We also issue guidance to operators to ensure that even if a de-
sign change is not appropriate for their particular aircraft, that
they have the information to make optimal decisions about icing
operations. In addition, the FAA safety team publishes winter oper-
ations guidance and information on an annual basis.

These are just some of the examples of tools that we use to en-
sure the safety of aircraft operations while our research, develop-
ment, and general rulemaking take an appropriate, measured and
deliberative attack.

I also want to clarify another misperception about our icing pro-
gram and, in particular, the supercooled large droplet, or SLD,
rulemaking, the misperception that somehow we had the answers
early on but failed to act. As I attempted to explain at the icing
roundtable this Subcommittee invited me to last October, and
again in my follow-up correspondence, in order to understand SLD,
we first had to gather, then analyze enough data to understand in-
flight SLD icing conditions. At the roundtable it was suggested that
the FAA completed its SLD research in the year 2000 but failed to
undertake timely rulemaking. Unfortunately, I was unable to clar-
ify that mis-impression then, but I would like to do so now.

In February 1999, the FAA had gathered sufficient SLD raw
data to move forward. The data was then analyzed by NASA and
Environment Canada. This analysis was not complete until October
2001. Using this data, the ARAC’s icing group worked to define the
range of conditions in which we believe SLD conditions can occur,
what we call the SLD icing envelope. Although they completed the
majority, but not all, of the work to define the SLD icing envelope
in December 2002 and continued to tune their findings on into
2003, we had yet to determine the technical solutions that would
allow aircraft to continue safe operations in SLD.

The development of technical solutions included determinations
of how aircraft designers and manufacturers could comply with
these solutions, as well as test for compliance. The ARAC issued
its first report in 2005, but the report was revised three times over
the next four years as we continued to learn more about SLD and
develop potential solutions. After the ARAC’s third report, we had
enough detail, advice, and direction to move forward with rule-
making, and we did just that, and today I can tell you that this
rulemaking is now in final executive coordination.

I would like to conclude by highlighting the fact that the number
of accidents attributed to the icing environment has been declining
year after year for the last 13 years. Although our work is ongoing,
the reduction in the number of accidents attributed to icing is a
strong indicator that our actions have increased the level of safety.

This concludes my prepared remarks, and I would be happy to
answer any questions you may have.
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Mr. CoSTELLO. The Chair thanks you, Mr. Hickey, and now rec-
ognizes Chairman Hersman.

Ms. HERSMAN. Good afternoon.

In-flight icing is a serious ongoing safety concern and has been
on our Most Wanted List since 1997. The watershed accident that
generated many of our recommendations was the 1994 accident of
an American Eagle ATR 72 in Roselawn, Indiana, due to in-flight
icing. The airplane was equipped with a system of de-ice boots de-
signed to remove accumulated ice from the leading edge of the
wing; however, the accident flight flew through clouds that con-
tained supercooled large droplets for which the ice protection sys-
tem was not designed. Large water droplets caused ice to accumu-
late behind the de-ice boots which could not be removed. The ice
accumulation disrupted the airflow in front of the ailerons, causing
loss of roll control in the airplane.

This animation shows the aircraft motion and control surfaces
and the pilot’s control wheel based on information obtained from
the flight data recorder. When the flaps, highlighted in yellow,
were retracted, the loss of control was initiated. Soon afterwards,
the ailerons, highlighted in red, moved uncommanded to their max-
imum position as a result of the airflow disruption. The airplane
lost roll control and entered a steep dive from which it did not re-
cover, despite control inputs from the crew. Although this anima-
tion is rather old, the issues identified in the investigation are still
open.

Supercooled large droplets, or SLD, is not a typical icing encoun-
ter, but it needs to be considered in certification. NTSB investiga-
tions and industry research have demonstrated that SLD can cause
serious aerodynamic problems. It can accrete aft of the protected
surfaces and can cause stall or control problems at a much higher
airspeed than expected. In addition, flight crews may not recognize
an unsafe condition and take appropriate and timely action.

Since the Roselawn accident, there have been other fatal acci-
dents involving in-flight icing which have generated additional rec-
ommendations. The 1997 Comair accident in Monroe, Michigan,
was a Part 121 fatal icing accident. Other accidents involving Part
135 or 91 operators have experienced in-flight icing and resulted in
fatal accidents. This photo is of a 2005 Circuit City Part 91 cor-
porate flight that encountered SLD and resulted in eight fatalities.

The Safety Board has issued broad recommendations about icing,
but we have also issued type-specific recommendations when we
identify a unique safety issue. For example, we have issued seven
recommendations regarding Cessna 208 Caravans following numer-
ous in-flight accidents and incidents.

The Safety Board is also concerned about serious incidents that
have occurred in icing conditions but have not resulted in fatalities
or injuries. These precursor events include ones like the loss of con-
trol event involving Comair aircraft near West Palm Beach that re-
sulted in a 7,500 foot altitude loss and structural damage.

Some incidents have involved encounters with SLDs, such as the
event where an aircraft lost 5,000 feet and was nearly inverted, but
the crew managed to recover the aircraft without injuries and sub-
stantial damage.
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This photo shows an example of an Air Ambulance flight that ex-
perienced a loss of control due to ice on the wings during landing
and resulted in structural damage to the aircraft wing.

Currently, the NTSB has 15 open recommendations regarding in-
flight icing. Of these, four comprise the icing issue on our Most
Wanted List. The Safety Board is concerned about the slow pace
of the FAA’S response to these recommendations.

The FAA has already made several regulatory and advisory
changes that respond to some of our open recommendations. These
consist of airworthiness directives addressing operational proce-
dures to detect and exit severe icing and de-ice boot operation in
icing conditions. Recently, the FAA has issued final rules regarding
aircraft certification for flight in icing conditions and ice protection
operation for Part 25 airplanes. Additionally, an NPRM for in-serv-
ice airplane de-ice boot operation was issued in 2009. These are all
positive safety improvements that address the intent of our safety
recommendations.

However, the FAA has not yet adequately addressed three key
safety areas more than a decade after the recommendations were
issued, including consideration of SLD in certification, applying
these revised standards to all airplanes currently certificated for
flight in icing conditions, and requiring de-ice boot equipped air-
planes to operate de-ice boots as soon as the airplane enters icing
conditions.

This concludes my presentation and I would be pleased to answer
questions.

Mr. CosTELLO. The Chair thanks you, Chairman Hersman, and
now recognizes Dr. Dillingham.

Mr. DILLINGHAM. Thank you, Mr. Chairman, Congressman Petri,
Members of the Subcommittee. Today I will present preliminary in-
formation from a study that we have underway for this Sub-
committee, the full T&I Committee, and the Senate Commerce
Science and Transportation Committee.

GAO was asked to provide the Committees with information in
three areas: first, the extent to which aircraft have been involved
in accidents and incidents related to icing and winter weather oper-
ations; second, the nature and extent of FAA and other aviation
stakeholders’ efforts to improve safety; and, third, the issues that
should be the focus of future efforts to improve safety in icing and
winter operating conditions.

Regarding the scope of the problem. Overall, during the last 12
years, there have been only six icing-related accidents involving
large commercial aircraft in the United States. None of these were
fatal. During that same period there were slightly more than 500
icing-and winter-related accidents involving small commercial air-
craft and general aviation. These accidents resulted in slightly
more than 200 fatalities, the overwhelming majority of which in-
volved privately operated and GA-type aircraft.

As accident data for the last several years clearly shows, very
few large commercial aircraft are involved in icing-related acci-
dents. Yet, incident data shows that aircraft icing and winter
weather operations remain a significant safety risk. According to
some aviation experts, aviation incidents are potential indicators or
precursors of aviation accidents.
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FAA’S incident database contains about 200 reports of icing-re-
lated incidents involving large commercial carriers between 1998
and 2007. In addition, the anonymous aviation reporting system
that is managed by NASA includes over 600 icing-related incident
reports for large commercial carriers for that same time period.
This database includes reports by pilots, controllers, ground per-
sonnel, and others. These reports cite a variety of safety issues, in-
cluding problems related to runways contaminated by snow or ice,
ground de-icing problems, and in-flight icing encounters.

This brings us to our second issue, namely, the nature and the
extent of efforts by aviation stakeholders to improve safety in icing
and other winter operating conditions. In our written statement we
identify a wide range of activities and initiatives that aviation
stakeholders have undertaken. FAA has developed standards, rules
and regulations, and monitored airlines’ compliance with them.

In addition, FAA has supported research and development, much
of it in partnership with NASA and with the private sector. FAA
has also provided over $200 million in airport improvement pro-
gram funding for airport de-icing facilities and equipment.

Aircraft manufacturers continue to increase the sophistication of
their aircraft and their operation capabilities in icing and winter
weather through automation and redundancies in safety systems.
Airlines, pilots, and ground personnel continue to meet various
types of initial and recurrent training requirements. These training
requirements are increasingly being met through the use of simula-
tors which incorporate sophisticated technologies that can rep-
resent a wide range of conditions.

Despite these efforts and progress, the focus going forward needs
to be on continuous improvement to further mitigate the safety
risks associated with icing and winter weather operations. Our
work has identified five areas in which continued efforts could re-
duce risk and improve safety.

First, FAA needs to continue its current efforts to improve the
timeliness and efficiency of the rulemaking process, including the
completion of longstanding icing-related rulemakings; second, ade-
quate resources are needed to support rulemaking and form the
basis of technological improvements; third, FAA and airlines must
ensure that the training pilots receive is thorough, relevant, and
realistic. For example, pilots who are assigned to fly missions in
different geographic areas may face unfamiliar winter area condi-
tions and may need region-specific training beyond initial and re-
curring training to cover their missions and prepare them for those
conditions.

Fourth, more timely and accurate weather information is critical
to reducing safety risks associated with winter weather operations.
Finally, FAA recognizes that icing and winter weather operations
is a multidimensional issue and is working to develop an inte-
grated oversight approach. This initiative could be expedited.

Mr. Chairman, if further issues arise from this hearing or other-
wise, GAO stands ready to further assist the Subcommittee with
its work in this area. Thank you, Mr. Chairman.

Mr. CosTELLO. Thank you, Dr. Dillingham.

The Chair now recognizes Captain Kay.
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Mr. KAY. Good afternoon and thank you for inviting ALPA to tes-
tify before this Committee.

Over the span of 79 years, ALPA has been a part of nearly every
significant safety and security improvement in the airline industry.
Today we run the largest non-governmental aviation safety organi-
zation in the world.

Professional airline pilots fly a vast range of aircraft types in all
sorts of weather conditions, including icing. ALPA has long been an
advocate for improving aircraft operations in icing conditions, both
in the air and on the ground, primarily because of the guesswork
still inherent in these procedures. Allow me to explain.

When pilots fly into icing conditions, all they truly know is that
they are in a situation that may be hazardous. With little more
than experience as a guide, pilots must attempt to determine ex-
actly the conditions in which they are flying, evaluate if their air-
craft is designed to handle those conditions, and to determine what
actions to take to safely continue the flight.

Making such critical decisions is not unusual for an airline pilot,
but in this environment pilots still face the dilemma of making that
decision without defined parameters for operating in icing condi-
tions or without the information they need to properly determine
the risk. The bottom line is that our pilots need to know, in real-
time and with certainty, what type of icing conditions they are en-
tering, what effects the icing is having on the specific aircraft they
are flying, and how to avoid areas of severe icing altogether.

While the airline industry has made some progress in this area,
the variable nature of icing makes establishing norms and limits
for standard operations difficult but, nevertheless, critical. Icing
guidance to pilots is frequently general in nature and inconsistent
from airline to airline. I have included examples of this in my writ-
ten testimony.

Manufacturers’ flight testing evaluate specific sets of conditions,
but cannot duplicate every possible situation that may be encoun-
tered in actual operations. In daily service, pilots must fill in the
information divide between icing, flight conditions tested during de-
velopment, and the actual conditions that they encounter. ALPA
continues its call for more comprehensive certification methods that
require either additional testing or better simulations of icing con-
ditions that set clear limitations on icing operations. The evalua-
tion of these conditions should occur in the design and certification
process, not on a revenue flight.

In reality, a pilot’s own training and flight experience in icing
may be the primary or even the only means of determining how a
specific aircraft’s flight handling characteristics might deteriorate
in icing. Therefore, ALPA strongly believes that airliners should be
equipped with the means to provide pilots with specific information
about the type of icing and the rate of accumulation. These systems
would not only alert the flight crew, but, when supported with ro-
bust procedural guidance, would clearly define the actions needed
to maintain a safe level of operation.

While consistent standards and technology upgrades would im-
prove safety in icing tremendously, we must also consider the need
for technologies that allow pilots to avoid entering hazardous icing
conditions in the first place. Similar to avoiding thunderstorms, pi-



10

lots need a combination of onboard equipment, training, judgment,
and weather forecasting technologies to navigate around severe
icing areas.

There is limited use, largely experimental, of these technologies,
and manufacturers are developing updated products that deliver
real-time weather information to pilots in the cockpit. ALPA
strongly supports the adoption of these tools and urges the FAA to
encourage broader use of new weather forecasting technologies to
improve the safety of airliner operations.

Arming pilots with the hard data they need to make critical in-
formed decisions will dramatically improve operations in icing con-
ditions. With proper standards and procedures in place, we can
take the guesswork out and help to keep this industry safe.

Thank you.

Mr. CoSTELLO. The Chair thanks you, Captain Kay, and now rec-
ognizes Mr. Principato.

Mr. PRINCIPATO. Chairman Costello, Congressman Petri, Mem-
bers of the Subcommittee, on behalf of all the members of Airports
Council International-North America, thank you for allowing me to
testify this afternoon.

First, let me discuss the difference between airplane de-icing and
airfield de-icing. Airplane de-icing, of course, is conducted to ensure
that critical aerodynamic surfaces are free of contaminant that can
compromise flight performance, while airfield de-icing is conducted
to improve the quality of runway surface conditions and ensure
adequate airplane braking performance on snow and ice-contami-
nated surfaces. Airplane de-icing is performed by airlines or their
handling agents to ensure compliance with FAA regulations. Al-
though airports play a role in assisting airlines, the primary re-
sponsibility for this de-icing lies with the individual airlines.

Maintaining runway and airfield pavement surfaces in safe con-
ditions and reporting on the conditions is the responsibility of air-
port operators under FAA requirements. Airfield pavement de-icing
has become a critically important tool for safe airplane operations
during winter storms. If this was not done, snow and ice removal
would be significant slower, potentially resulting in more delayed
and diverted flights.

Snow removal procedures at airports require significant coordina-
tion between airport operations personnel, airlines, fixed-based op-
erators, FAA air traffic control, and other concerned parties, which
is why airport snow removal plans are developed far in advance of
the winter storm season. To give some sense of the level of effort
involved, during a typical snowstorm, one large northeastern air-

ort uses a crew of 30 people, 11 multi-function units costing
§800,000 a piece, two large runway brooms, five 27-foot pusher
plows, four rollover plows, 10 4500 tons per hour snow blowers—
which could have been used on my street a couple of weeks ago—
and various front-end loaders and miscellaneous equipment to clear
4.6 million square feet of runway and 5.7 million square feet of
non-tenant apron. That is just at one northeastern airport.

Even though the airlines are responsible for airplane de-icing,
airport operators are often the permit holders for stormwater dis-
charge, meaning that airports are responsible for the collection and
recycling of stormwater runoff. Airplane de-icing operations and
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the collection of runoff vary from airport to airport. Some airports
use centralized de-icing pads, which are like car washes, for all de-
icing efforts. At other airports, de-icing takes place at the gate; at
others on taxiways or cargo aprons. Regardless, airports have run-
off collection procedures and are required to comply with local,
State, and Federal requirements.

In August, the EPA issued a proposed rule for de-icing dis-
charges. ACI-North America has great concerns with the proposal,
including the negative impact it will have on airfield ground oper-
ations and efficiency, without any real safety benefit.

Members of the Subcommittee, I want to make it clear that air-
ports follow all Clean Water Act requirements with regard to the
collection of stormwater runoff. We are committed to high environ-
mental standards, even though we may disagree with the particu-
lars of EPA’S current proposal. On Friday we expect to submit sub-
stantial comments to the EPA that will address our concerns, as
well as offer possible alternatives that should be considered. I will
send a copy of our comments to the Committee and work with the
staff on this issue.

On a final note, allow me once again to thank you for your efforts
to get an FAA Reauthorization bill passed and signed into law. We
can all agree that eight is enough; eight extensions are enough. We
estimate that if the EPA, for example, were to finalize this rule,
it would cost the airport industry alone hundreds of millions of dol-
lars. Without an increase in the Passenger Facility Charge limit,
like the one you proposed in H.R. 915, I really don’t know how we
will finally comply with that regulation.

Again, thank you, and I look forward to your questions and to
working with you on this important issue.

Mr. CosTELLO. The Chair thanks you and I am told early this
afternoon that Senator Reid has said that they intend to take up
the reauthorization bill sometime during the month of March. So
I hope that is true. We have heard that before and it didn’t hold,
but we are hopeful.

Let me begin by asking Chairman Hersman just a few questions
about the icing recommendations on the 2010 Most Wanted Safety
List. One, what qualifies a recommendation to be included on the
list? In other words, why did you choose to put the specific items
on the Most Wanted List this year, as opposed to some other items
that could have been included?

Ms. HERSMAN. Chairman Costello, are you asking about all of the
items or just the icing ones?

Mr. COSTELLO. The icing ones.

Ms. HERSMAN. Just the icing ones? On our Most Wanted List
there is an icing issue area that contains four recommendations.
Those are the recommendations that we think are proceeding too
slowly, or are most important, or may deserve some special atten-
tion; by putting them on our Most Wanted List we could push for
action on those issues. So we use our Most Wanted List to high-
light the things that we think have the widest safety benefit.
Clearly, there are many issues that could be on the Most Wanted
List, including many icing recommendations, but these are the four
that we think are the most important.
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Mr. COSTELLO. Second question. I take it from your testimony
that you believe that the FAA currently has the necessary research
to revise the way aircraft are designed and approved for flight in
icing conditions. Do you believe that they have the necessary re-
search available?

Ms. HERSMAN. Yes, we do. We understand when we first issued
these recommendations that some research may have needed to be
conducted. We think the research that FAA and NASA conducted
is good, sound research. I think the challenge here is there is al-
ways more that could be learned or more that could be done, but
at some point they have to pull the trigger and make the decision
to move ahead with these rulemaking activities.

We haven’t even gotten to the point where we have seen a Notice
of Proposed Rulemaking. It has been 13 years since we issued the
recommendations. We know that the rulemaking process will take
many more years before it is completed, so we believe that it is pro-
ceeding too slowly and they need to move forward.

Mr. CosTELLO. Dr. Dillingham, the same question for you. Do
you believe that the FAA has the necessary research at this point?

Mr. DILLINGHAM. Chairman, it is hard for us to say whether they
have the necessary research. We certainly, in the course of doing
our work, have talked to NASA and to FAA, and they indicate that
the research that was needed, at least early on, has been com-
pleted. And we followed up to try and understand what was taking
so long at this point in time, and we are still trying to get clarity
on that once they said they have the research they need.

Mr. CoOSTELLO. You would agree with Chairman Hersman,
though, that you can continue to research forever; at some point in
time you have to pull the trigger. Are you comfortable at this point
with the research that has been done by the FAA and NASA that
they need to move forward and do rulemaking?

Mr. DILLINGHAM. Yes, sir, I agree with the Chairman that you
can always learn more, and at a certain point it is necessary to go
forward.

Mr. CosTELLO. Mr. Hickey, would you respond to Chairman
Hersman’s comments about the research that is available, and Dr.
Dillingham’s comments as well?

Mr. HickiEY. Yes, Mr. Chairman. First of all, let me say I
empathize and actually agree with all the comments made regard-
ing the length of time on rulemaking. For those of us in the FAA
and any other agency that are involved in rulemaking, we under-
stand the frustration all of us have on the length of time. In the
case of SLD, we have pulled the trigger on rulemaking. We have
initiated rulemaking; we are in the process of doing that.

I perhaps may respectfully disagree with Chairman Hersman
about when we were ready to pull the trigger on the research data.
While we had some of the raw data early on, it is not sufficient
with that data to turn it into a regulation such that designers can
comply with the proper envelope, like the long-established Appen-
dix C. So I think we have taken the time to get that.

But what is very important to understand is if you reflect back
on my opening remarks, what gives us or affords us the oppor-
tunity to get it right on the rule is the actions we have taken as
part of the 200 airworthiness directives. General rulemaking is
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largely an institutionalizing of actions already taken by the agency,
and I think we are not accurately gaging the actual level of safety
even without the SLD rule. I think we have to account for all the
ADs that we have issued, and it provides for a very safe environ-
ment for airplanes to avoid SLD conditions.

Mr. CosTELLO. When do you expect to issue a final rule or set
of rules addressing the hazards of SLDs?

Mr. HICKEY. As I mentioned earlier, Mr. Chairman, our Notice
of Proposed Rulemaking is going through final executive coordina-
tion. We are anticipating that to be published this spring, and I
think the normal congressional mandate is to have it 16 months
after the close of comment period, so I would be looking at late
2011.

Mr. CosTELLO. Mr. Hickey, as you will recall, you sent me a let-
ter on November the 16th of 2009 and you indicated, to that same
question, that it would be done in January of 2010, and you are
saying now that it is late this year?

Mr. HicKEY. Mr. Chairman, if I could respectfully disagree. I be-
lieve my comments in that roundtable were the spring of 2010.

Mr. CoSTELLO. When?

Mr. HickeY. The spring of 2010, sir.

Mr. COSTELLO. We will find the exact date. It says January 2010
on your time chart here. It says January 2010 anticipate publica-
tion of the SLD rule.

Mr. Hickey. I will go back and make sure we supply it for the
record, sir.

Mr. CosTELLO. And you are saying that now, instead of January
2010, you are talking late this year, 2010?

Mr. Hickey. No, I am not, sir. I am suggesting the spring of
2010. It has left the agency; it is in executive coordination right
now.

Mr. COSTELLO. So in April or May of this year we should antici-
pate that.

Mr. Hickey. Or partly June.

[Information follows:]
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FAA insert for the record at p. 35, line 745:

During the hearing, there was a misunderstanding that I wish to clarify, regarding my
estimations for the publication date for the supercooled large drop (SLD) notice of
proposed rulemaking (NPRM). The chairman was led to believe that in my November
16, 2009, letter to him 1 stated that the SLD NPRM would be published in January 2010,
However, as [ discussed with committee statf immediately following the hearing, in my
prior correspondence with the chairman, in the chart that the chairman referenced during
the hearing, and at the icing round table, [ indicated that the estimated times for
publication of the SLD NPRM were dependent on OMB action. Because OMB has
determined that the SLD rulemaking is significant, the necessary review prior to
publication has taken additional time. The entire correspondence package and the chart
are attached for the record.!

' The estimuted dates of publication for the SLD NPRM can be Jound in the first comrespondence enclosure
in response to question 13 and on the last page of the chart titled, " Timeline of SLD Activities”
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QW 800 Independence Avenue SW

i Q
US. Deparimerit Washington, DG 20581
of Trormsporahon

Federal Aviation
Administrotion

KOV 16 200

The Honorable Jerry F. Costello
Chairman, Aviation Subcopunittes
House of Representatives
Washington, DC 20513

Dear Mr. Chainman:

Thank you for your letter dated October 15 asking questions related to our supercooled large
drop (SLD) icing rulemaking. The response to your specific questions is attached as
Enclosure 1. [ would like to take this opportunity to put the SLD rulemaking in the context
of Federal Aviation Administration’s (FAA) overall icing program which ] believe is
comprehensive and effective. Mitigating the safety risks posed by icing is challenging; but
FAA has been successful in improving the safety of flying in those conditions. The FAA
program was developed shortly after 2 1994 accident of an ATR-72 airplane in icing
conditions near Roselawn, Indiana. This program consists of 2 number of both short and
long term significant actions to address the icing threat. To date, our efforis have included:

s Issuing nearly 200 airworthiness directives (AD) on 50 different aireraft models,

» Adopting two final rules and working on several others,

s Conducting targeted research into specific icing risk areas,

e Issuing numerous safety bulletins to pilots and operators highlighting how to
minimize specific safety risks associated with flying in icing conditions,

s Working with the National Aeronautics and Space Administration, airplane
manufacturers, and aviation industry associations to develop and make available
improved training for flight in icing conditions, and

s Unpdating existing Advisory Circular guidance information.

Throughout this ongoing effort, we have been guided by the recommendations of the
National Transportation Safety Board (NTSB). Although we are not always able to take the
exact action the Board recommends, we value the intent of their recommendations and
benefit from their investigations of icing-related accidents and significant incidents.

Immediate Safetv Actions

The FAA's icing program addressed the immediate icing safety concerns for the current

eet of airplanes through the use of ADs. The FAA has the anthority to issue an AD if we
determine that some aspect of flying in icing conditions on a particular airplane model is
wnsafe. ADs are legally enforceable rules that must be complied with in order to continue to
operate the airplane. As noted above, FAA has been aggressive in issuing ADs when we
determine they are needed. The nearly 200 ADs issued have addressed icing threats by
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requiring actions ranging from airplane design changes to changes in crew operating
procedures. These ADs significantly reduced the icing risk to the current fleet.

Longer Term Actions

The FAA’s icing program includes a nwnber of longer term actions to further improve the
safety of flying in icing conditions both for the current fleet and for future airplane designs.
These actions include issuing safety bulleting, developing improved training material,
updating existing Advisory Circular guidance material, rulemaking, and further research.
We recognize that fast action is an important goal for implementing any safety
improvement, yat we also recognize and take into account the fact that some actions take
longer than others.

For example, rulemaking is a deliberative process that must involve those affected by the
rules (including both the affected industry and the general public). In general, the more
controversial or significant the rulemaking, the longer it takes. In some cases, including the
SLD rulemaking, developing and implementing rules depends on completing further
research in order to better understand and address particular phenomena and their effect on
safety.

There are seven separate rulemaking efforts in our icing program:
1. Performance and Handling Qualities in Icing Conditions for Transport
Category Airplanes
2. Activation of Airframe Ice Protection Systems for Transport Category
Alrplanes
3. Removal of Airplane Operating Regulations Allowing Polishing of Frost on
Wings of Airplanes
4. Activation of Airframe Ice Protection Systems for Certain Airplanes Used in
Domestic, Flag, or Supplemental Operations
Alrplane and Engine Certification Requirements in Supercooled Large Drop,
Mixed Phase, and Ice Crystal Icing Conditions (not including small airplanes)
6. Small Airplane Certification Requirements in Supercooled Large Drop,
Mixed Phase, and Ice Crystal Ieing Conditions
7. Requirements for Exiting Ieing Conditions for Certain Airplanes LUised in
Domestic, Flag, or Supplemental Operations

h

We have completed action by issuing final rules for the first two of these rulemakings.
Release of the final rule for the third rulemaking and the proposal for the fourth rule are
imminent. In addition, we anticipate publication of proposal for the fifth rulemakings by the
spring of 2010 and we are tasking an Aviation Rulemaking Committee to provide us with
recommendations for the sixth rulemaking. At this time, we do not have a schedule for the
seventh of these rulemakings, but I think you will agree that FAA has been far from
complacent with respect to our work on icing.

In summary, | believe we have a robust, comprehensive and effective program for

improving the safety of airplanes flying in icing conditions. Additional FAA significant
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actions that substantiaily reduced the risks of another icing accident are provided in
Enclosure 2. 1t has been nearly 13 years since a United States commercial air carrier was
involved in a fatal icing accident. The FAA is proud of this achievement and is commitied
to continuing to address icing safety risks.

During our roundtable discussion, you asked me for a list of the ADs we have issued for icing.
Enclosure 3 is the listing as well as copies of the 191 ADs.

If I can be of further help, please contact Mr. Roderick D. Hall, Assistant Administrator for
Government and Industry Affairs, at (202) 267-3277.

Sincerely,

a1 J. HicKey Qy

eputy Associate Administrator
for Aviation Safety

Enclosures:
1- FAA Response to Specific Questions from Chairman Costello

2- Additional FAA Significant Activities
3- Icing AD Listing
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Enclosure 1 to Letter to Chairman Costello
1. What is the date the rulemaking process started?

Response: The Supercocled Large Drop (SLD) rulemaking was formally initiated in January
2008, when the FAA’s Rulemaking Management Council approved both the drafting plan and a
schedule. As is sometimes the case, when the NTSB issued recommendations on addressing
SLD icing, there was inadequate data to support a rulemaking. In order to understand the
condition sufficiently to identify an appropriate solution and require airplane manufacturers to
implement that solution, a significant amount of rescarch had to be done. In 1996, the FAA
began tasked the Aviation Rulemaking Advisory Committee (ARAC) to develop certification
criteria for the safe operation of airplanes in SLD icing conditions. At the same time (winter of
1996-1997), FAA began supporting research efforts by NASA and Environment Canada to
gather additional SLD data. As detailed in response to question seven, the ARAC working group
charged with working on SLD has issued four reports, one as recently as Junc of this year. It
was only after the third report was issved in April of 2007 that the FAA received sufficiently -
detailed recommiendations to proceed to develop a Notice of Proposed Rulemaking (NPRM).

2. When was the Aviation Rulemaking Committee (ARAC) chartered?

Response: The ARAC is a standing advisory committee which was originally chartered by the
FAA on February 15, 1991 in accordance with the Federal Advisory Committee Act. ARAC is
comprised of an Executive Committee with 10 technical issue areas (subordinate groups), one of
which is the Transport Airplane and Engine Issues Group (TAEIG). The TAEIG conducts its
work through 29 lower level working groups. The Ice Protection Harmonization Work Group
(IPHWG) was assigned most of the SLD work. The IPHWG was originally tasked on
December 8, 1997, to provide advice and recommendations for SLD. The notice issued
pertained to part 23 (small airplane regulations) and part 25 (transport category airplane
regulations) aircraft and contained one short term and six long term tasks. The FAA modified
the scope of the work assignment twice. In February 2002, the FAA removed the assignment
that IPHWG make recommendations for part 23 aircraft because the recommendations for

part 25 aircraft were likely to be inappropriate for part 23 aircraft. In January 2005, IPHWG was
charged with providing advice and recommendations for aircraft engines in SLD conditions.

3. How often did the ARAC meet?

Response: As noted in response to question two, the ARAC is an extremely broad entity. Its
Executive Board meets twice a year. The actual work on the SLD recommendations was
performed by the IPHWG. The IPHWG met 37 times between February 1998 and

February 2009. The meetings were consistently attended by 20-25 members who represented
governmental bodies, industry, and aviation associations from the United States, Canada, Europe
and South America.
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4. Who was on the ARAC?

Response: The ARAC itself consists of 35 member organizations selected by the FAA as most
representative of the various viewpoints of entities impacted by FAA regulations. At the
working level, the IPHWG membership consisted of representatives from government bodies
(FAA, NASA, Transport Canada, Environment Canada, Joint Aviation Authorities), industry
{Aerospatiale, Airbus Industrie, British Aerospace-Airbus, Boeing, Canadair, Cessna, Embraer,
SAABRB Aircraft AB), and aviation associations (Airline Pilots Association, General Aviation
Manufacturers Association, Regional Airline Association).

5. How were the ARAC members selected?

Response: The IPHWG members were selected using established ARAC operating procedures.
The non-FAA individuals sought membership by writing to the Assistant Chair and Assistant
Executive Director of ARAC TAEIG and the Chair of IPHWG. The selected representatives
were found to have an interest in the tasks assigned to the IPHWG. The FAA representatives
were selected based on their technical expertise.

6. When did the ARAC first approve a concept to revise certified standards due to SLD?

Respounse: The ARAC Executive Committee approved the “SLD rule concept” in March 2002,
The rule concept serves as the ocutline for the working group’s report on recommended
rulemaking. Concept approval is done to ensure that the ARAC agrees that the working group is
proceeding in a direction consistent with the work assignment before further resources are
dedicated. After the rule concept is approved, the working group develops a recomimended
rulemaking report to support FAA drafting of the rule. After receiving approval of the SLD rule
concept, the IPHWG continued to work for five years to complete the rulemaking
recommendations. As noted in the response to question two above, during that period of time, in
January 2005, the FAA and the ARAC expanded the task scope to require the IPHWG to address
part 33 (aircraft engine} SLD issues.

7. When did the ARAC submit its report to the Federal Aviation Administration?

Response: The ARAC has submitted four separate reports to the FAA in support of the SLD
rulemaking. The first was issued in November 2005, the second in March of 2006, the third in
April of 2007 and the most recent in June of this year.

8. What did the ARAC’s report recommend?

Response: As noted above, the ARAC issued four reports due in part to the number of assigned
tasks and expanded information requests. As provided in greater detail in the attached timeline,
the IPHWG did not define the SLD icing envelope until December 2002. The part 33
requirement was added in January 2005. The initial report (November 2005) recommended
parts 25 and 33 SLD rulemaking. It also recommended that the IPHWG complete a review of
the available means of compliance with such a rulemaking. The report is 350 pages of technical
information. For your reference, we have included a copy of the letter submitting the report and
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the table of contents which identifies specific recommendations. The second report

(March 2006) contained slight revisions to the initial report. The third report (April 2007)
recommended specific airspeed indicating systems and angle of attack sensors, and advisory
material for part 25 aircraft. It was at this point, that FAA had enough detail, advice and
direction to move forward with a rulemaking. The final report was received in June of this year
and contains revised advisory material regarding acceptable means of compliance to meet the
ARAC rulemaking recommendations.

9. Is there a legal obligation for the FAA to follow the recommendations of the ARAC?

Response: No. The purpose of the ARAC is to provide rulemaking advice and
recommendations to the FAA. The exchange of ideas that occurs through the ARAC process
affords the FAA additional opportunities to obtain information and insight from those parties
who are most affected by existing and proposed regulations before rulemaking is officially
initiated. In the end, after analyzing and evaluating the information provided, it is the sole
responsibility of FAA to determine how to move forward in the best interest of aviation safety.

10. It is my understanding that the FAA is currently performing an economic analysis of
the ARAC’s report. When will this be completed?

Response: The economic analysis of the draft NPRM was completed in July 2009.

11. Is the economic analysis for tifle 14 Code of Federal Regulation part 25 aircraft or
does It also include part 23 aircraft?

Response: As noted in response to question two, part 23 aircrafl were removed from the ARAC
SLD task in February 2002. This was done because it was determined that the recommendations
for part 25 aircraft were likely to be inappropriate for part 23 aircraft. In March 2009, the FAA
formed an Aviation Rulemaking Committee (ARC) that was tasked to provide recommendations
to determine how part 23 should be modified to address SLD.

12, Since the ARAC report was subntitied to the FAA, what has been done with the
information?

Response: As noted in previous responses, the ARAC submitted four separate reports to the
FAA. While FAA conducted some preliminary economic analysis of the rulemaking
-recommendations received in the first two reports, it was not until FAA received the April 2007
report that all of the rulemaking recomumendations were completed. Upon receipt of that report,
FAA initiated the process of assigning a priority to the rulemaking project. In January 2008, the
FAA Rulemaking Management Council approved the project as a high priority and assigned a
rulemaking team to draft the NPRM and complete a full regulatory evaluation. The draft NPRM
was completed in May 2008 and the regulatory evaluation was completed in July 2009. Between
May 2008 and June 2009, the [PHWG conducted and completed a review of the available means
of compliance with the draft NPRM. The rulemaking process is carefully prescribed and internal
reviews are required within FAA, the Department of Transportation and throughout the
executive branch. The required review is ongoing. The typical time period between when a
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rulemaking team receives authority to formally start working on a rulemaking project and the
publication of a final rule for a significant rulemaking is approximately three years, If the
rulemaking is deemed to be non-significant, it is slightly over two years. The final determination
of significance is made by the Office of Management and Budget (OMB).

13. Does the FAA still plan on issuing its Notice of Proposed Rulemaking in early 20107

Respeonse: As noted in the response to question 12, part of the timing of the publication of the
NPRM is contingent on whether OMB agrees with FAA that this rule should be considered non-
significant. If the rule is determined by OMB to be significant, additional reviews would be
required. Mr. Hickey stated at the round table that he believed the NPRM would be published no
later than the spring of 2010, but it could be earlier depending on OMB action.
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Enclosure 2 to Letter to Chairman Costello

Additional FAA Significant Activities

1. The FAA conducted an ice contaminated tailplane stall evaluation of existing airplanes with
unpowered flight control systems (of which many are equipped with pneumatic deicing
boots) operating under the 14 CFR parts 121 or 135 operating rules. The FAA mandated
changes to improve tailplane stall margins for airplanes found to be susceptible.

2. In 1995, the FAA initiated a roll control force evaluation that addressed 14 CFR parts 23 and
25 airplanes used in regularly scheduled revenue passenger service in the United States and
equipped with pneumatic deicing boots and unpowered ailerons. All airplanes were found to
have acceptable roll control forces should a ridge of ice form aft of deicing boots and
forward of the ailerons.

3. Between April 1996 and February 1998, the FAA issued over for