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" AGENCY: Pederal Aviation

~ Administration (FAA), DOT.

.. acwon: Interim final rule; request for

. -commients. L

" SUMMARY: This amendment establishes -

" 'a requirement for part 121 certificate

" holders to develop an FAA-approved
_~ground deicing/anti-icing program.

' 'This rule is necessary because several

accidents and the 1982 International

Conference on Airplane Ground Deicing

indicate that, under present procedures,

: pllot in command may be unable to

.. - effectively determine whether the

dircraft’s critical surfaces are free of all

frost, ice, or snow prior to attempting

" The rule is intended to provide an

~added level of safety to flight operations

" {n adverse weather conditions. This rule

‘! and associated airport and air traffic

control procedures will provide

. enhanced procedures for safe takeoffs

. during adverse weather conditibns.

“/paTES: This interim final rule is effective

_November 1, 1992. Additional comments

must be received not later than April 18,

ADDRESSES: Comments on this interim

final rule should be mailed, in triplicate,

' t0: Pederal Aviation Administration,

Office of the Chief Counsel, Attention:

Rules Docket (AGC-10), Docket No.

» 206830, 800 Independence Ave., SW,,
Washington, DC 20581. Comments
delivéred must be marked Docket No.

. 26830. Comments may be exaniined in

* room 915G weekdadys between 8:30 a.m.
and 5 p.m., except on Federal holidays.

- FOR FURTHER INFORMATION CONTACT: -
Larry Youngblut, Flight Standards _
Service, Regulations Branch, AFS-240;

. Pederal Aviation Administration, 800 -
Independence Avenue, SW.,

s Washington, DC 20581, telephone (202) ‘

267-3755. ,
SUPPLEMENTARY INFORMATION:
Background k

-+ On July 23, 1992 (47 FR 32848) the FAA
published a Notice of Proposed
Rulemaking that would establish

uirements for part 121 certificate
holders to develop and comply with an

FAA-approved ground deicing/anti-icing
program. The proposed rule was - -
developed in response to a number of
airplane accidents caused in part by
icing and to recommendations from an
international conference on deicing/
anti-icing that considered measures that
could be taken to prevent such
accidents. ; C

~ Section 121.629(a) of the Federal -
Aviation Regulations (14 CFR 121.628(a})
states, in pertinent part, that no person
may dispatch or release an aircraft
when, in the opinion of the pilot in
command or aircraft dispatcher, icing
conditions are expected or met that
might adversely affect the safety of
flight. Section 121.829(b) states, in
pertinent part, that no person may take
off an aircraft when frost, ice, or snow is

-adhering to the wings, control surfaces,

or propellers of the aircraft. These

_requirements, which have been virtually

unchanged for over 40 years, are based -
‘on what is commonly referred to as the
“clean aircraft concept.” The basis of ~
this cancept is that the presence of even
minute amounts of frost, ice, or snow
(referred to as “contamintion’) on
particular aircraft surfaces, can cause
degradation of aircraft performance and
changes in aircraft flight characteristics.
Under the Federal Aviation
Regulations, in icing conditions, as in all
other conditions, ultimate responsibility
for determining whether the aircraft is
free of contamination—which {s.
necessary for the aircraft to be
airworthy—resets with the pilot in
command, When conditions conducive

-to the formation of frost, ice, or snow or

aircraft surfaces exist at the time of
takeoff, or it is suspected that these

* contaminants are adhering to aircraft

surfaces, common practice developed by
the North American and European
aviation communities over many years
of operational experience is to deice
"and/or anti-ice the aircraft before
takeoff, .
Deicing is a procedure by which frost,

" ice, or snow is removed from the aircraft

in order to provide clean surfaces. Anti-
icing is a precautionary procedure which
provides protection against the
formation of frost or ice and

- accumulation of snow to treated

surface# of the aircraft for a limited
period of time. Two principal types of

" deicing/anti-icing fluids are used. Type 1

fluids are unthickened fluids that are
‘normally applied as a mixture of glycol
and water. These fluids mainly provide .
protection against refreezing when no
delays or only short delays occur
between deicing and takeoff. Typell
fluids are thickened fluids. They provide
protection against refreezing for longer
periods and can be used when longer

. is used extensively in Canada and-*

* aircraft adequately before takeoff. In all

- gurfaces must be kept free of frost, ice,

‘delays can be anticipated. Type H fluid -

Europe, but is used less often in the -
United States. Type II fluid provides -
longer holdover times. Holdover tinie’
the estimated time deicing/anti-icing _
fluid will prevent the formation of frost
or ice and the accumulation of snow on.
the protected surfaces of an aircraft. " -
. According to the National ~ '
Transportation Safety Board (NTSB},
the last 23 years there have been 15
accidents related to the failure to deice

of these accidents, contamination on thé
aircraft surfaces during takeoff was the”
cause or a contributing cauge of the -
accident. On March 22, 1992, USAir
flight 405 crashed on takeoff from La
Guardia Airport in a snowstorm during
nighttime operations. While the NTSB
has not yet issued a probable cause
finding for this accident, the FAA has
proceeded on the assumption that the
accident was caused, at least in part, by
icing. The airplane had been deiced
approximately 35 minutes before,
takeoff.

As a result of this and earlier
accidents, the FAA mounted a sharply -
focused effort to address the issues -
surrounding ground deicing before the
winter of 1992/1993. On May 28 and 29,.
1992, the FAA held the International . :
Conference on Airplane Ground Deicing;
in Reston, Virginia. The conference .
brought together leading experts from alf
over the world to share information on.
ground deicing/anti-icing of transport.
category airplanes and to recommend
actions for preventing accidents caused
by icing, and for continuing s
improvement of flight safety under
adverse weather conditions. ~

The two-day conference was attend
by representatives from air carriers and
air carrier associations, crewmember -
associations, manufacturers and
manufacturing associations, airport -~
operators, and air traffic controllers and -~
other FAA personnel, as well as by
scientific experts on weather, deicing ¥
fluids, and deicing equipment. Over 800
people attended the conference. Areas  *
covered by working groups at the
conference were aircraft design; ground . ;
deicing and anti-icing systems; air traffi¢’ 4
control and sequencing; deicing 4
personnel, procedures, and training; and
ice detection, recognition, and crew
training. k

Two major recommendations, which .
support this rulemaking, made by the - 4
working groups are: (1) Critical aircraft -

and snow; and (2) Each air carrier
should have an approved aircraft
deicing program that will ensure full

i
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!uut‘,im or snew adhezingto the
_aircraft surfaces, unless it uses the
alternate cheek pracedures described
- below undes. “lmplementation of
Program.” The program ia intended to
. provide the pilot in cammand with mare
~complete information, training
g:ocedm'es. and ground support, which
* he or she needs: for decidig: if takeoll
.can be safely accomplished. Each
program would include a detailed
. description of haw the cestificate holder
- determines that ground deicing/anti-
Acing procedures must be in effect, who
is respomibre for deciding that such
" procedures must be in effect, the
- operational procedures for implementing
ground deiting, and the specific duties
:and responsibilities of eac‘l;n l\::pemt’mnal
. position or group responsible for getting
the eintwaft safely sirbome while such
:“procedures are in.effect. -
Ta be agpraved. each ground deicing/
.u‘ti—!cﬁw.pmgram would have tecover
-at least the foRowing areas:
(1) Ground training and testing
g for all fight crewrfrg‘xz;ers
3 ‘qualification requirements-
otherpersormel the cerjificate holder
= e n lem;mmg the approved
M antt-icing program.
< (2) H'ueedhret for the use of holdover
’Mﬂdm!s/’a::-iemg and:
sccompanying cheeking procedures.
Pillerences betwean the proposed rule
the-finak rule invelve pretaheoff
xheck requirements; short termy training
o qualification /testing mnu,
plans, uze 0 er
fimotulies. Mnlﬁnmdz

mﬁ the PAA sad part: 12%
jeertificate: Boldess: hae ke every

sware that part 121 certificate holdees

have already: under tae lcadership of
the ATA, taliet steps tadevelop &
standend model imdustry training
progrn tat would. meet the goads:of.
this rulemadeing,

NTSB Recommmendations.

As-a resuls of accident immh@tms.
the NTSB hae isswad 39 safety
recommendations that address issues
involving aireredt ground icing azdk
deicing.

These recommendations caver such
subjects as g aperatora abeut.
the charactesiatics of deicing/ anti-icing
fluids; informimg fiight czews abeutige
formatioa: aftaz deicing; reviewing
informatiom that air carvier opecators
provide to flight ezews. on runway
contamination and engime. anti-ice
during gresnd aperations; requiring
flight crew clrecks befare takeoff if -
takeoff is dehxed.fuﬂowinﬁ deicing:
emphasizing to air carrier maintenance
departments the iapertance af
maintaining greund mppoct eqiipmant;
and requiring air carrier iraining
programs io caver the effect af wing,
leading edge eonteminatisn on

aerodymianaic: perfarmance.

This fimak rele as well as previous
FAA actiens address these
recommendations. Previous. aciians
included dissemination of advisory
circulass, bulletine, memoranda..
informative apticlas, and notices related
to winter opesations, as well as:
publisking Air Carrier Operations.
Bulletins, Maintenance Bulleting, and
Maintenance Action Natices. These
materials were intended to impress upan
operators the dangers of aiscraft wing
and contrul swface comtaminatiar and
the need to-aasist. the pilot in
determining if the aircraft is free of
contamination befere talcoft.

Long-Term FAA Actions

The problem of airplane ground
deicing/anti-icimg is. mueh broader than
just the issue. of the last-minute decision
of a pilot in command en. whathar to
attempt a takeoff. Aicpoet and aiz waffic:
co-tmLp:ecechm mxphn& design,
pilot awareness sirplane. ;
perfermance characteristics; and othes
facters have beon censidered in NTSE
recammendations, and many of them
were addressed at the Restan.
confererce. The PAA. and the aviakion
industry are continuing their effasta ter
address these and other related issues.
Efforts in some arees, sucl as airport
and air traffic cantrel proseduses, are-
already underway and with continne:
during: thia ruiemasking Other insuse,. -
such: aw the effects-of aizplane desigrs

:  and their interaction with wing

contmmimation and pilot flying:

The potential velue of siscredl type

also be -stldi«lﬂk@h,lhcl‘&t_& .

or as joint goverment findusityy:
projects. kimay aspexts of sivcraft
design, chavacterigties.

periamance
hadhmhﬂcumlmm:hm =

musé be- exarmined slong witk

interaoﬂnuhubﬂchﬂiym

n.mong
rates experienced by diﬁ'erent am:taﬁ
designs.

Discussion of Coimante ©
AddmmaICamenﬁ’éﬂad
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15-duy compent period and Yee roshste

+ place this rede i effect belore the 983~ -

1993 winter seasen. As discumed

elsewhere in this premuble and ss wae

diseussed im the NPFDA, the FAA has
determined that it jo i the indevest of
avietfon sefety te cefodlivir additional -
ground deichng/snti-iing rales hefore: -
this vwiwler; The nfernationsd

in general the FAA's decision,
Nevertheless, the-FAA recogpizes hat
less tham four months have elapsed
betweern the Internationdl Conference

and this final refe- and tat the general

public had onlyr 15 days to conmnent on
the NPRM, Therefore, the FAA has

"determined that it is in the public

interest to- mrake this am fnteriox ﬁnd

rule and provide s additiorat comment-. '
perfod to-obtafir commrents on the actosf -

implementation ofthfxm!ethiswm
Al comments received before 15..
1993 will be carefulty comsidered. I

to the rute before the next wimter
season.

warranted, the FAA wﬂi’msienhngsp '

" Comieents shon[did’anﬁfy the ’
regulatory docket number to the Rulas
Dockat address. .abave. -, .

poshauimwfichtheﬁmmina
statemend is made: “Commeénts.fa

Docket No. 26830.” The posicard will be -

date atamped and mailed to the
commentar.

Goneral'

Om“mmmumnwby ,

associations representing airlines, pilotes.
and dispatchers and by parts 121 and

- 1385 certxficate holder& the mm

-action to impeave Mb .
potentiak i:h@ndim%dﬁ ~




£ the eumcntmmakerecomnendahom
[ inepecific areas, and ¥ number of
- - commenters express concern’ thauhe
| FAA'wshont timelable could lead to less
1o thanthemost uHecﬁvcreaﬂatory
.. action: As indicated, several -
| - commenters asked that the comment
..+ .- period be extended. The FAAhas - -
/" . carefully considered all of the comments
i received and has modified the propesal
[-  in-someinstances: A full discussion of
_ . comments and FAA responses follows.
L = Apphpab:lity and Iuatzﬁoa!mn R
b Smml commenters qnentioned the
E tppllmbﬂuy of the proposed riile to part
.+~ 121 certificate holders. A number of .
\ -~ commenters {including the National
o Transportation Safety Board) state that '
" the.proposed requirements should also
"#ppiy to operations under parts 125 and
138, These commenters state that ic!ng
’mdiﬂona apply equally to smaller .
and larger aircraft, and that-

of safety required. One commenter - - -
~'states that since all aircraft are required.
to Mthwﬁh tll:;ecéegn aircraft -
concept, the req eicins Program
.- should apply to operations-under parts -

- 91,125, and 135. Several. commenters .-
~ . stated that the supporting data cited by.
. the PAA justifies the proposed rule’s

.. applicability to turbojet eircraft but not

" toturbopropeller aircraft, and one

- commenterstates that most jetor - -
‘turbine powered aircraft have operated
. gafely under current rules and-

. recommends that the proposed rule -
should only address specific aircraft’
lypes that have a history of icing related

oblems. A few commenters suggest
‘that the proposed rule is an overreaction
- by FAA, since the accidents cited in the
o, data can be explained and
distinguished in a way that could lead
the FAA to conclude that better .
monitoring of compliance with existing

that exist. .
-Several commenters state that it is
unfair to U.8, carriers for the proposed
-+ rule not to apply to foreign air carriers.
“. - One forelgn air carrier states that it and
. other foreign operators that use Type Il .
- fluids could be adversely affected, :
- garenﬂy on the assumption that its
a ff could be delayed to allow the
o takeoff of a U.8. aircraft that must take
. off within five minutes after the aircraft
" ‘has been determined to be free of frost,
. fce, and snow (see § 121,628 (c}(4) and
e
FAA Response

-~ Theintent of this interim final rule is
- to put in place before this winter a rule
- to improve safety during icing
- conditions. The FAA determined that

~thereshouldbenodiﬁ'erenceintheleml -

_pegulations would address any problems .

- limiting the rule’s application to

operations unider part 121 would havé
the most far-reaching impact. The FAA
will continue to study part 125 and 135

- ;. operations to determine if future

.+ - mlemaking is required. Although most
- .- icing related accidents have involved

- - turbojet aircraft, the FAA believes part

121 turbopropeller aircraft should be
included in this rule since the very real

. potential for problems in icing
 conditions exists and there does not
- - _appear to be any technical reason for
. saying that tarbopropeller aircraft are
. imppitne from wing contgmination
relatéd icing accidents, The FAA.
- beliaves, as stated in the preamble to

the proposed rule, that this rule is

- "peeded based on the accidents . -,
- discyssed and gn the recommendations
-of the Reston Cbnference described
- previously in this preamble. These
- recommendations were not limited to

specific alrcraft types.

As to the comments that part 129
foreign atr carriers will have an unfair
advantage, while the FAA does not.
believe that foreign air carriers will

" -~have any significant competitive

advantage, the FAA, as stated in the

- NPRM, will request that the ICAO

initiate a review of deicing and anti-

_icing procedures used by all air carriers.

The FAA will continue to work
aggressively with other nations’ civil
aviation authorities to learn from their

- safety regulatory experiences and to

share those of the U.S. so that we all
may develop and adopt the most

~ effective and efficient regulations to

improve the safety of all aircraft during
icing conditions.

The FAA does not envision a situation
in which a foreign operator would be
adversely affected by a U.S. operator
who is subject to this rule because, in
the circumstances described above,
normal air traffic control procedures
would be observed.

In any case, the FAA sohcrts

" continued information from an one who
‘sees specific instances in whic

competitive advantage has been
obtained by any air carrier as a result of
the application-of this rule. The

" competitive effect of the FAA's rules is

an important consideration, and, if there
is an adverse result on competition, the
FAA would consider amendments that
do not degrade the overall level of
safety achieved by this rule.

Note on Terminology Change

(1) The notice of proposed rulemaking
provided alternative conditions for
taking off after expiration of a holdover
time. One condition was that a takeoff

. could occur after a *'pretakeoff

inspection” determines that the aircraft

.- is clean. This procedure is more properly .

" in proposed § 121.629(d) provided an

" “this document the paragraph ()
" the-aircraft check.”

. procedure” and “‘pretakeoff check”,
" which were not used in the NPRM.

- The Use of Holdover Times

‘readily available to the industry and

- tables; however, certificate holders
“should be aware that the FAA may need

called a “‘check,” since airworthiness
related “inspections” are usually
performed by certified mechanics, and
this procedure will in most instances.be
performed by the flight crew. Therefore,
throughout this document the term
“pretakeoff contamination check” is
used, even when referring to the NPRM.
- {2) The notice of proposed rulemaking

alternative procedure for certificate
holders that do not have an approved
anti-icing/deicing program. Throughout

procedure is referred to as an “outside-

In addition, this document uses two
terms “aircraft deicing/anti-icing

These terms are discussed and
explained later in this section of the
preamble.

Over half of the commenters to the
NPRM address the issue of the use of
holdover times, The majority of these
comments concern the following issues:
(1) appropriateness of holdover times
being specific either to a certificate
holder orto an aircraft type; (2) use of
holdover times as mandatory rather
than as guidelines; (3) determining or
changing holdover times.

General Discussion of Holdover szes

This rule requires certificate holders
to develop holdover times with data
acceptable to the Administrator. The -
only holdover time date currently

acceptable to the FAA is that developed
by the Society of Automotive Engineers
{SAE) and the International
Organization for Standardization (ISO). -
Certificate holders may develop other

considerable time to verify the
acceptability of newly developed tables.

Holdover times developed by the
SAE/ISO have been compiled into
tables that are specific to fluid type, .
Type. I or Type 1I, rather than being
specific to any particular aircraft type.. -
The tables use outside air temperature
{OAT) ranges, fluid concentrations or
freezing point (FP) limitations, and the
general type of contamination existing,
{i.e., frost, freezing fog, snow, freezing
rain, and rain on a cold soaked wing) to
determine an approximate holdover
time range. See figure 1 reproduced from.
the draft FAA advisory circular, "Pilots
Guide to Large Aircraft Ground
Deicing.”




jpecifically state that “the
for the application of
iti-Yesiiains with the user”. The
odi they are for use in
planning only and shall be
junction with pretakeoff
idures. These tables only
roximate time ranges and

are subject to individual interpretation.
The FAA has determined that takeoff
after exceeding any maximum holdover
time in a certificate holder's table, for
the existing weather conditions, is.
permitted only when other actions are
taken.

‘It should be noted that the FAA gnid
the SAE have initiated studies to- '
develop more precise holdover

-timetables and as new data becomes . -
available new tables will be developed-

and made available to the industry.
BILLING CODE 4910-13-M
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" Table 1.mmm'ﬁnmmmby SAETypollandlSOTypolthuduunwuasa
| - ’ Function of Weather Conditions and OAT.

CAUTION! THIS TABLE IS FOR USE IN DEPARTURE PLANNING ONLY.
T SHOULD BE USED IN CONJUNCTION WITH PRE-TAKEOFF CHECK PROCEDURES.

. . . o e s I Wt L
TR < T i SR - W i =

b Approx»mate Holdover Times Antucupated Under Various Weather
J Conditions ‘(hours: minutes)
Neat-Fluid
o oy vaomel|  FROST FREEZING| SNOW |FREEZING| RAIN ON
: . FOG RAIN CoLD
- SOAKED

WING

1:15-3:00]0:25-1:00]0:08-0:20} 0:24-1:00

75775 ~800  [0:50-2:00|0:20-0:45 [0:04-0:10| 0:18-0:45 | i
50750 700 035-73010.15-0:30 [0:02-0:05 | 0.12-0:30 i
10070 B:00 0-35-1.3010.20-0:45 [0:08-0:20| CAUTION .

clear ice may

75/25 5:00 0:25-1:00{ 0:15-0:30 [ 0:04-0:10 | require touch
50750 3:00 0:20-0:45]0:05-0:15 | 0:01-0:03 for
: confirmation
100/0 e 8:00 0:35-1:3010:20-0:45 List of Symbols
°C = Celsius
75725 5:00 0:25-1:00]0:15-0:30| °F = Fahrenheit

Vol = Volume
. : | OAT = Outside Air
.100/0 - 8:00 0:35-1:30}0:20-0:45 ,TemD-

T00/0 31 |A buffer of at least 7°C(13°F) must be maintained for Type Il used for anti-
7°C(1 3°F) icing at OAT below -25°C(-13°F). Consider use of Type | fluids where
ISAE or ISO Type il cannot be used.

THIS TABLE DOES NOT APPLY TO OTHER THAN BAE OR IS0 TYPE Il FPD FLUIDS. g

THE RESPONSIBILITY FOR THE APPLICATION OF THESE DATA REMAINS WITH THE USER.
T BRLING CODE 4910-13-C

R
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B =T
Outside Air
Temperature

Approximate Holdover Times Anticipated Under
Various Weather Conditions

(hours:minutes)

Tabla 2. Guideline for Holdover Times Anticipated by SAE Type |, and I1SO T«vpe § Fluid Mixmtei as
aFuncnonofWoaﬂaerCondmonsme T.

CAUTION! THIS TABLE IS FOR USE IN DEPARTURE PLANNING ONLY.
IT SHOULD BE USED IN CONJUNCTION WITH PRE-TAKEOFF CHECK PROCEDURES.

Freezing Point of Type 1 fiuid mixture used must be at least 10°C(18°F) betow OAT.

°C

FROST FREEZING

- FOG

SNOW

FREEZING
RAIN

0:18-0:45 0:12-0:30{0:06-0:15}0:02-0:056|
& above]l & above o
below below , -
0:18-0:45 0:06-0:1510:06-0:15]0:01-0:03
0 32
to T to confirmation
C -7 19
“below below 0:12-0:30 0:06-0:15 | 0:06-0:15
7 19

THIS TABLE DOES NOT APPLY TO OTHER THAN SAE OR SO TYPE | FPD FLUIDS.

THE RESPONSIBILITY FOR THE APPLICATION OF fHESE DATA REMAINS WITH THE USEH

A specific discussion of comments on
the three major issues and FAA
responses follows.

* Certificate Holder or Aircraft Specific
Holdover Times

Several commenters object to the
proposed language of § 121.829(c){3)
which states that an approved deicing
program must include “the certificate

- holder’s holdover times, specific to each
aircraft type * * *.”” These commenters
~ gtate that holdover time should not be
_aircraft type specific. Most of these
-commenters also believe that holdover
:times should be standard for all
-certificate holders. One commenter
sstates that holdover times, while not
saircraft type specific, are specific to the
#type of fluid used and that the FAA
»ghould establish “not to exceed” times
i\fhtg; alrcraft are dependent on Type |

;EMResponse

g ‘As previously stated, the only
ldover timetables readily available to
the industry and acceptable to the FAA
‘are those developed by the SAE/ISO
vand these holdover times are not aircraft
type specific. Because holdover times

e 23

G

are generally given as acceptable
ranges, however, it is quite conceivable

that a rational analysis could lead to an

acceptable deicing program in which
type-specific holdover times are
provided within the ranges of
acceptable holdover times given in the
SAE/ISO tables. The language in the
final rule, therefore, does not prohibit
the use of type-specific holdover times,
but they are not required.

* Mandatory vs. Guideline Holdover
Times

Several commenters state that
holdover times were developed to be
used as guidelines and not as
mandatory times. One commenter states
that the holdover time gnidance
provided in current and proposed

advisory circularg is too general to be of

real use, and that the FAA should
immediately commission SAEto

“recalibrate’ its charts to match
standard National Weather Service
reporting criteria.

FAA Response

As stated above, each certificate
holder must develop its own holdover
times with data acceptable to the
Administrator and if the maximum

holdover time developed by the
certificate holder is exceeded, other
actions must be accomplished before the
aircraft can take off. The FAA will :
comntinue to work with the National

Weather Service to enhance reporting

criteria in order to provide flight
crewmembers with current information
required in the use of holdover
timetables.

. Detemzmmg or Changing Holdover
Times ‘

Two commenters [the Airline
Dispatchers Federation and an
individual dispatcher) state that the
proposed rule does not adequately
reflect the role of the dispatcher under
existing part 121 rules. These ~ °
commenters recommend that the
dispatcher’s role be reflected in the rule
language and-that the dispatcher and
pilot in command must work together in
determining holdover times, One
suggests that the dispatcher is in a
better position to enforce holdover times
than is the pilot in command. Several -
commenters suggest that the proposed
rule language places an unreasonable

" burden on the pilot in command,

particularly in a case where a pilotin
command would be expectedto =~ -
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 increade or decrease the determined

holdover time based on changing
conditions. Commenters suggest that it .
would be better to establish at each .
airport one central agency to determine
and revige as appropriate holdover
times for all certificate holders operating
at that airport.

 FAA Respornise

The information required to determine
ot change the proper holdover time -

" includes outside air temperature, type

and concentration of fluid, weather
conditions, and time the last application
of fluid began. This information is most
readily available to the pilot in
command, allowing him or her to
determine quickly from the holdover
timetable the appropriate holdover time.

- The certificate holder’'s program may

include holdover time coordination with

the dispatcher; however, the infermation -

required to determine or change the
proper holdover time may be available
only to the pilot in command.

Type I and Type I Fluids

" A number of commenters expressed
views on the potential uses of Types |
and I fluids under the proposed rule.
Several commenters recommend that

. the FAA mandate or at least encourage

the use of Type II fluids. Others raised
questionis about the use of Type II fluids,
ranging from potential environmental
problems (dealt with elsewhere in this

preamble]} to higher cost and limited
availability for the 1992/1693 winter.
One commenter questions whether Type
II fluids are better in most situations and
states that Type I1 usage in Europe is
declining.

FAA Resgponse

Each specific certificate holder
determines the type of fluids used in its
operations. As stated in the NPRM and
in this preamble, each type fluid has its
benefits and intended usage. All the
information presently available to the
FAA indicates that there is no
availability problem associated with
Type II fluids and that their use
continues to grow in Eurepe and
Canada.

Pretakeoff Contamination Check

A number of commenters raise
questions cancerning the proposed
pretakeoff contamination check defined
in proposed § 121.629(c){4) and the
optional outside the aircraft check in
proposed § 120.629(d). The most
frequently raised concern is that the
proposed five-minute limitation in
$ 121.629(c)(4) and (d) is impractical
because most airports do not now have
a facility at a location near enough to
the end of the takeoff runway to perform
these checks.

Other concerns are: (1) Pretakeoff
contamination checks with the engines
running (parti¢ularly propeller driven

‘checks from within the aircraft should

- pretakeoff contamination check

afreraft) are inherently unsafe; (2) a b
pretakeoff contamination check should 3
be required following ground operations i
in all icing condition operations, not just K
when holdover times are exceeded; (3) i

be allowed in all cases according to
some commenters and should never be
allowed according to others.

FAA Response

Section 121.628(c}(3) and (c)(4) of the
proposed rule would allow a takeoff
after the expiration of a holdover time if
a check conducted within five minutes
prior to takeoff determines that the
wings, control surfaces, and other
critical surfaces are free of frost, ice, or
snow, and if the check is “accomplished
from outside the aircraft unless the
program specifies otherwise.” Section
121.629(d) of the proposed rule would
also allow for a check that must be
conducted within five minutes prior to
takeoff as an optional alternative for a
certificate holder who does not have a
deicing program but this check must be
accomplished from outside the aircraft.

Some commenters have confused the

referenced in proposed § 121.629(c)(3)
and (c)(4) with the outside-the-aircraft
check that is required by § 121.629(d).
The following describes the different
procedures, and checks contained in the
final rule. (See Figure 2} '
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- (1) Aircraft deicing/anti-icing
procedure. This procedure is.completed
by (fmnnd personnel. The procedure
includes checking wings, control
surfaces, propellers, engine inlets, and
‘other critical surfaces as defined in the
aircraft manufacturer’'s maintenance
manual or Advisory Circular (AC) 121~
.. XXX Aircraft Ground Deicing-and Anti-
. Icing Program and is an integral part of
&: deicing proc;e;e. It is referenced in
the beginning of § 121,629(c)(4).
... (2} Pretakeoff check. This check is
. completed any time the aircrafi is
deiced or anti-iced and is integral to the

. ‘within the holdover time, and normally
is accomplished by the flight crew from
inside the aircraft. The aircraft's wings

_or representative aircraft surfaces are
checked for contaminatioii. For :
clarification, and to be consistent with
the intended use of holdover timetables,
this check is included in § 121.629@63}:];

(3) Pretakeoff contamination ch
This check is to determine the condition
of an aircraft after the maximum

" - holdover time has been exceeded. This

_check may be performed from either the

. inside or the outside of the aircraft
_ depending upon type of aircraft, lighting

conditions, and weather conditions,.as

- specified in the certificate holder’s

approved program. When. the pretakeoff

contamination check is used, it must be
accomplistied within five minutes of

- beginning the takeoff. The aircraft's

wings, control surfaces, and other,

critical surfaces, as definad in the
certificate holder’'s program, must be

checked. v

(4) Part 121.629(d} outside-the-aircraft

check. This check is required only if a

certificate holder does not have an

approved program, This check must be
accomplished from outside the aircraft

" within five minutes of beginning the

takeoff. The aircraft’s wings, control

surfaces, and other critical surfaces, as
defined in the manufacturer's AFM,

must be checked. ,

These checks are not substitutes for
an Airworthiness Directive
requirements.

- With respect to the concerns

commenters raise about the

cticability of the five minute

. limitation on pretakeoff contamination

checks under-§ 121.629(c)(4) or outside-

+ the-aircraft checks under § 121.629(d),

- the PAA recognizes that in many
situations neither of the checks may be
viable at certain airports, at certain
peak departure times, and during certain
weather conditions. Over the long term,
as airport remote deicing and checking

.- facilities are built or expanded, those

- checke may become more feasible.

++ However, the FAA points out that the

v .consideration the possibility that it
use of holdover times. It is accomplished - .

five minute limitation arises only in two

gituations. One is when a certificate
holder does not have an approved
ground deicing/anti-icing program. The
other is after a maximum holdover time
is exceeded.

. The FAA assumes that a certificate
holder will elect not to have an

approved ground deicing/anti-icing

" program only if it concludes that it

would be more cost effective to operate
without such a program. In electing not
to have an approved program the
certificate holder has taken into

would have to delay or even cancel
flights in icing conditions. As a practical
matter, the FAA does not expect that
such a certificate holder's operations
under this rule will differ significantly
from its past operations. - ’

The outside-the-aircrafi check -
sonducted within five minutes of
beginning takeoff is the only alternative
means of operating in icing conditions in .
the absence of an approved program
under paragraph (c}. That is, even if a
certificate holder was to use the deicing

facilities of another certificate holder

who has an approved program, the first
certificate holder could not use the
holdover times of the deicing certificate
holder. This is because the five-minute
limitation under § 121.629(d) recognizes
that pilots who operate without an
operator approved program, as
compared to pilots who operate under
an approved program, may lack proper
training and the knowledge to
effectively determine whether the
aircraft is free of contamination prior to
takeoff. Proper training includes
reviewing precipitation categories, fluid
characteristics and concentrations,
coordination procedures and check
requirements. Without the proper
training provided under an approved
program the pilot in command who is in
possession of a holdover time could
easily make an uninformed decision in
attempting to takeoff. Therefore, in the
absence of an approved program under
paragraph (c), paragraph (d) requires the
aircraft to be checked from outside the
aircraft within five minutes of beginning
takeoff.

. With respect to certificate holders
that have an approved ground deicing/
anti-icing program, where a maximum
holdover time i8 exceeded there are
three alternatives available. The aircraft
can be redeiced and a new holdover
time established. The aircraft can
takeoff if the certificate holder has
obtained approval of an alternate -
procedure (e.g. a new technology) that is
capable of determining that the wings,
etc., are clean. The third alternative is to
accomplish a pretakeoff contamination

check and begin the takeoff within five
minutes of completing the check. Thus, if
the takeoff could not be initiated within
the five minute limitation, and if no
alternate procedure has been
established, the worse case scenario for
the certificate holder is that the aircraft
must be redeiced and a new holdover
time established. Given the goals of this
rulemaking, the FAA does not consider
the potential delay to be unacceptable
given the risks of taking off when there
would be considerable uncertainty
about the possibility of aircraft surface

- contamination.

Inspections for Spécific Airplane Types
by Airworthiness Directive (AD)

The NPRM preamble pointed out that
the FAA had previously issued ADs
requiring a tactile inspection any time
ground icing conditions might exist for
certain airplanes without wing leading
edge devices (i.e., airplanes commonly
referred to as “hard wing”). FAA invited
comments on the need for a similar
mandatory requirement for any other
airplane types. Several commenters
address this request, but none
recommend additional airplane types.

Most commenters state that this
problem, if it exists (and some believe it
does not), should be dealt with by the
FAA as it has been in the past by
issuance of an AD when warranted. One
commenter states that the FAA’s belief

. that non-slatted wings are more

susceptible to loss of lift than wings
with leading edge slats is not supported
by any known aerodynamic data. One
commenter recommends that the
significance of airplane design be
recognized by adding “or on an aircraft”
to proposed § 121.639(c)(1)(i) since the
design of the aircraft could make it
susceptible to contamination while
conditions at the airport may not be
such that frost, ice, or snow may
reasonably be expected to adhere to the
aircraft. -

FAA Response

As in the past, aircraft specific
requirements will be dealt with by the
issuance of ADs. Commenters did not
indicate any additional aircraft types

. that warrant a mandatory tactile

inspection at this time. Any
manufacturer that does not agree that an
AD is warranted when proposed may,
state its objections during the course of
that rulemaking.

Deicing programs for aircraft not
covered by an AD may voluntarily
include a tactile inspection of an
aircraft's wing; this could be done
immediately after deicing is
accomplished or to determine if deicing
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concern
g in'the proposed rulemaking
‘the existing policy that
' te responsfbﬂity fora
on the pilot in command. Two
eniers believe that the
ghet's role in releaging an mrcraft.
inchading the-determination of
er times jointly with the pilot m
eyl ahodldbespe!ledcmtinthe

mm agrees that nothmg in-this
irchanges § 91.3(a) which states that
*he pilot in command of an aircraftis
rectly rasponsible for, and is the final
thority &s to, the operation of that
wamft.” Asetated in the preamble to
rNPRM, the new approach taken by
srulemaking is to give the pilot.in
mmand additional gunidance and
rtificate holder-developed procedures
d, under certain conditions, ground
esonnel support, in determining the
K2aft's airworthiness in potential icing
pditions. While this rule will ensure
g:the pilot in command and
orting personnel receive additional
and that the certificate halder

bablishes additional procedures for
Mential icing situations, the ultimate
thority and responsibility for the
pration of the aircraft remain with the
otin.command.
The FAA does not agree that the role
.the dispatcher needs to be further
ldressed in § 121.628(c). Paragraph (c)
aies clearly that “no person may
ppatch * * * an aircraft amy time
mditions are such that frost, ice, or
ew may reasonably be expeacted to
there to the aircraft, unless the
riificate holder has an appreved
iicing program and unless the
spatch, release, and takeoff comply
ith that program.” Thus, the-dispatcher
part of the team that will i
termine whether it is safe for a flight
:be dispatched in existing and .
ticipated icing conditions. As
‘icussed elsewhere in this preamble, a
lpamhermlghtnothaveallnrﬁm
pat current icing and weather
formation that becomes availableto
e pilot in command, and that is.used

by the pilot in command in initislly

determining and possibly changing &
haoldower time.

Trainingof Flight Crewmembers-and
Other Personmel

A numberof commenters-express
concerns with the proposed training
prowsiogx d‘g the csrhﬁcm]i;aldu;t
approve cing program most .
significant concerns deal with the shart
tlglfl:c fe\:laﬂable ) t:ammxﬂ gualily
a personnel, iraining
requirements for graund personnel
employed by contractors rather than by
certificate halders, and the.need to
engure that FAA's principal aperations
inspectors-are themselves trained.
Commenters also make .a.few. apectﬁc
training recommendations. Each of these
areas.and others are specifically
addreseed below.

* Troining and Qualificeiion Deadline

Several commenters state that it is
impractical to wrain and complete testing
or qualification bafore November1,
1992, particularly for ground personnel
who work for contractors and not
directly for the certificate holder.’
Suggested solutions are: to require only
written notice of new procedures to
affected persons before November 1,
1992; 1o require training only, with
testing.or qualification delayed until the
next scheduled recurrent training .
program; and to develop a universal
training program that could be used for
all ground personnel.

One commenter stated its concern
that FPAA’s principal operations
inspectors. are themselves in need.of
more effective training if they are {o
determine the. adequacy ofa pmpooed
program.

FAA Response

The FAA agrees that it would be
impractical to complete both formal
trairiing and testing for Right
crewmembers and formal training and
qualification for other affected ‘
personnel before November 1, 1902
Therefore, in osder to complete flight
crewmember training and testing-and
training and qualification for ether
affected personnel for thie first year, the
FAA will allow certificate holders -
maximum flexibility in providing the
required ‘raining and testing/
qualifications (e.g., take home
brochusres, ¥ideo tapes, mlf‘g:adhg .
quizzes, or-other appropriate rexiew -
matexials). With reapect to the treining
and qualification of persons who werk .
for contractors, the FAA bualieves that
certificate holders must be held
regpomsible for theee personnel as they
are for their own employees. For those .

- contract personnel who domt»mﬂb
provide deicing/anti-icing service to the
certificate holde anti-

l‘.

icing procedures and supervisfon must
be assured by a traimed Right
crewmember, mechanic, or-otherperson
employed by the-certificate holder using

the procedures authorized in their

approved:program. While: tratning of .
FAA;mtncipa“l ‘pperations tnspectorsts
addressed later in‘this preamtile inder
the “Program Tmplementation” section,

- FPAA agrees that thorough and better -

training of all persormal in governmet
and industry is:vital toreducing the
mcf&ncev‘fiuingqehtuﬂwdenu.
Certificate holders who canaot
complete training and gualification of

their personnel’before the effactive date
of this.rule have the option of uaing the -

alternative procedure in§1Z1 m{d).
. Dfspatcher Training -

The Afrline Dispatchers Ffﬂmﬁon »

recommends that dispatchess be
specifically indlnded in

$§ 121.829(c}{2)(iii} to ensure fhat
dispatchers ase trained se thatfhey om

" carry out with the pilot in command-and
- with Afr Traffic Control (ATC), the -

duties imposed by §§ 121.99,

- 121.533{c)(d} andlm.sasxcn&).

FAA ﬂuponse '

Section 121 Bmid(zlwﬁcanr e
identifies “aircraftdispatchers” .as one.
of the groups of personne] covared by
the term “all other affected pe'nonnol.
It is not, therefore, necessag
dispatchers:specifically in the hdaf
areas to be covered under :

§ 121.629(c)(3)} . - :

¢ Troining Program Gm

The Alsline Pilots Association [ALPA}
states that. Advisary Circular (AC) 20~
117;123410( ‘been as ﬁe&fﬁﬁm
to.pilots or incorpara specilic

training programs as the FAA. uiﬁnd&
intended, and recominends that

approved deicing training programs-
mandate that-all pertinent advisery

circulars become an integrsl Wﬂu :

training program. Foldcer Airoradt

recommends that pilot

W
emphasize again \he-affect of airframe

icuumtbaimnﬁ'nﬂkyato&r
Fokker recomments that

rate afmmf«oammm

Fokkuw nn.ch\ ‘

ammmm HM

and thm ni Mwlh
detail.




FAA Response - :

One of the major areas included in
this rule is trafning of all those
personnel invoived in the ground
deicing/anti-icing process. Each
certificate holder in its approved
program must include all the applicable
material and gnidance regarding -
deicing/anti-icing operations to ensure
its personnel are properly trained. The
FAA is developing a new Advisory
Circular to provide additional guidance
to certificate holders. In addition, the
following documents are excellent
sources for obtaining guidance material:.

Advisory Circular 20-117, “Hazards
Following Ground Deicing and Ground

‘

_ Operations in Conditions Conducive to -
- . Afreraft Icing ‘ -

" International Standaid Or’gahizaﬁon

{1S0) 11075, "Afrcraft Deicing/Anti-icing

Newtonian Fluids ISO Type I .
1SO 11076, “Aircraft Deicing/ Anti-

icing Methods with Fluida”

180 11077, “Deicing/ Anti-icing Self-
Propelled Vehicles—Functional
Requirements” - ,

80 11078, “Aircraft Deicing/Anti-
i«;‘i‘ng Non-Newtonian Fluids ISO Type

Soclety of Automotive Engineers

. {SAE] Aerospace Recommended

Practice (ARP) 4737, “Aircraft Deiting/

‘Anti-icing Methods with Fluids, for

ge Transport Aircraft”
'AA Order 8400.10, Air

.. Trgnsportation Operations Inspector's

Handbook, Volume 4, chapter 8,
Sections'1 and 2. .

The FAA also agrees that pilot
training for ground icing conditions
should include recognition of changes in
aircraft handling characteristics and
instruction on the takeoff techniques to
use, such as decreasing the rotation rate
and reducing the angle of rotation of
different aircraft types. The FAA plans
to work with aircraft manufacturers and

- industry associations to develop

appropriate training material as early as
possible. '
Airport/ATC Roles .; ,

.Two commenters state that deicing/
anti-icing programs should be jointly -
developed and implemented by air
carriers and airports to ensure fair and
uniform procedures and to reduce the
burden on air carriers. One commenter

" discusses a number of airport

responsibilities that relate to deicing, for
example, ensuring thet any materials
used will not cause harm or endanger
aircraft or their systems, and ensuring
that these materials are disposed of -
properly. This commenter recommends

. that airports meet with air carriersin

developing sound deicing programs.
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Other commenters say that the role of
ATC must bs fully coordinated with that

~ of the air carriers and airports to ensure

the proper use of holdover times, to
prevent delays after deicing, and to
ensure a smooth traffic flow during icing
conditions. ATC should also be aware of
the differences related to deicing
procedures for Part 121 and 135
operations and ensure that both types of
operations are treated fairly.

One commenter states that-many
airports are already developing deicing/

cing programs and that these may

not be compatible with the proposed
rule or part 121 programs under
development. Another comméenter states
that if airports, air carriers, and ATC
were to coordinate their efforts, it would
be difficult to implement any programs
before the November 1, 1892 deadline.

Some commenters provide specific
recommendations for airports and ATC
in implementing deicing programs. One
commenter says that airports should
make provisions for end-of-the-runway
deicing to reduce delays. Another says
that the FAA should review ATC
responsibilities related to flow times,
take-off and landing sequencing in
adverse weather conditions,

FAA Response
The FAA agreés that involvement of

~ airport operators and ATC is essential

to increasing aviation safety in potential
icing conditions, Officials in FAA’s
Flight Standards Service have been
working with ATC and FAA's airport
offices throughout the course of this
rulemaking. This effort is short term to
ensure the maximum possible effort for
this winter and long term to deal with
actions that cannot be accomplished
quickly, The FAA also agrees that
certificate holders should coordinate
their deicing/anti-icing pragrams with
the operators of each specific airport
where they will be using their deicing
program.

Prevention of Delays

Some commenters express concern
about delays resulting from deicing,
checking, and re-deicing. This could
create gridlock in air traffic flow and be
extremely costly to airlines and
inconvenient for passengers.
Commenters also argue that the
proposed rule poses a disadvantage to
domestic carriers who would face
delays from checking requirements
while foreign carriers will be able to

_depart without such delays; this, it is
* suggested, would create competitive
inegquality for U.S. carriers and lead to
" an erosion of revenue for these carriers.
Alternatively, one commenter says that
the proposal would force foreign

P

airports to deal with disruption to traffic 4
flows due to U.S. carrier deicing and
check requirements; this could result in
discrimination against U.S. carriers.- ]
Two commenters recommend utilizing 3]
gate-hold procedures to reduce delays
between deicing and takeoff. In
addition, one commenter recommends
that the FAA re-examine the Enroute
Spacing Program to allow aircraft o be
released immediately when cleared.
One commenter recommends that to .
reduce competitive inequality the FAA
should hold discussions with Joint
Airworthiness authorities about
compatible standards and practices.

FAA Response

The FAA recognizes that there may bei2
some additional delays resulting from ...,
this rule if airplanes return for redeicing
or if a pretakeoff contamination check is
accomplished. However, most weather
related delays already occur under the ,
existing rule and, as discussed under thaf
“Economic Evaluation” section of this o
preamble, the FAA does not believe thejg
the delay costs associated with this - .
amendment will be significant. As ;
discussed in the preamble to the 4
propoged rule, while this rule does not;"1
directly affect operations of foreign aizgl
carriers, the FAA will continue to werkd
aggressively with other nations’ civil 4
aviation authorities and will requeat:
that ICAO initiate a review of pret
deicing and checking procedures uses
by sll air carriers. In the meantime,
discussed more fully under '
“International Trade Impact Statem
the FAA does not believe that the - -3
competitive disadvantage to U.S. -4
operators is significant. A
Underwing Frost §

Several commenters express o
that the proposed rule language conka
lead to rescinding previous FAA poligl
that allows takeoffs with a small %%
amount of frost on the underside of #§
wing in the area of fuel tanks whe 23
consistent with the aircraft A
manufacturer’s operating and servi
instructions. 2 ‘

FAA Response

The FAA does not intend to chasgii
policy of permitting takeoff with sml§
amounts of frost on the underwing¥ii
airplanes caused by cold soaked fil
within aircraft manufacturer estabi
limits accepted by FAA aircraft
certification offices and stated in 3
aircraft maintenance manuais and:%
aircraft flight manuals. Languageiil§
been added to the final rule to mak#
clear that takeoffs with frost undei
wing in the area of the fuel tanks:¥§



zed by the

i M and justification for
fiations, including
i ‘,’ gupplied data showing -

gtls. One supports an industry-
Riwtlon, rather than delegating the
wal-of each program to the local
1904 commenter states that the
foVides too much discretion to
A offices in approving deicing
which could cause operational
$epAnicies among carriers and
it This commenter recommends
Yhia FAA provide comprehensive
iisde to local offices in developing
v programs. Another commenter
ot} ¥ that, because the timeline for

ance is 80 short, implementation
be flexible and determined

nother cornmenter recommends that
MFAA monitor implementation of
Prapproved deicing programs this
e In addition, the FAA should .
i ke to address actions designed to
gte the time that airplanes are
fposed to icing conditions between
jeing/anti-icing and takeoff (e.g.,
design, deicing/anti-icing

SMwshnology, air traffic control).
‘ ->Another commenter recommends that

M FAA provide inspectors for post-
‘delcing checks and this could be funded
by the aviation trust fund. One
Hmmenter is against locating deicing

fam requirements in current
stlons specifications; minor

iiodifications to deicing practices will
kdquire specifications amendments,
imilting in delays. This commenter
Jmcommends that FAR 121.629 mandate
sHhat air carriers have approved
wograms in place and follow these
. programs (which would be monitored by
ipach carrier’s principal operations
fispector). Details of an approved

sicing program should be outlined in
n-Advisory Circular that facilitates
mgetting as much implemented as
s.poseible by November 1, 1992. Several
)..other commenters support using an
Readvisory circular either in addition to or

Jdnstead of a rule.

- -One commenter discusses the safety
«problems for passengers who must walk
& through deicing fluid in ramp areas to
knboard aircraft; this could also damage
. the interior of the aircraft.

Two commenters discuss their
products related to deicing and express
interest in collaborating with the FAA in
using thege products. One productis a :
detection system for overwing elear ice
or measurement of contamination on the
surface. Another product is an anti-icing
product. This latter commenter also-
maintains that the proposed rule could
adversely affect its patent as well as its
ability to compete with foi
producers of Type II fluids; and that the
FAA should shape the rule so as not to
diminish the value of the patent nor -
impede the marketing of the product,

FAA Response

The FAA has conducted and ,
continues to provide training in this area
for all principel operations inspectors
and principal maintenance inspectors. In
addition to this training to facilitate the
review of certificate holder programs,
the FAA has appointed regional
coordinators who will assist local - .
inspectors and who will forward issues
to the FAA Headquarters that cannot be
resolved locally, The FAA, besides
developing Inspector Handbook -
guidance, is also developifigan
Advisory Circular that provides -
guidance to certificate holders and
principal inspectors,

The FAA will be closely monitoring
the implementation of this rule and, as
stated previously, will continue to work
with all involved parties to smoothly
implement the requiremseiits of this rule,

As previously stated in this preamble,
it is ultimately the responsibility of each
pilot in command to determine whether
his or her aircraft is free of . -
contamination and thus airworthy The
responsibility for checks after c:lemhzfl
cannot be delegated to the FAA: Ea
certificate holder’s operations
specifications should refer to the .

.specific locations in‘the certificate
holder's manuals that contain its
approved deicing/anti-icing program.
The whole program does not have to be
physically included with the certificate
bolder’s operations specifications. -
Finally, ACs provide examples and one
method of complying with regulaﬂons
They are not mandatory. .

The ramp area safety issues = -
mentioned should be addressed in each
certificate holder's program.-

The FAA encourages innovation to
solve the problem of identifying’ -
contamination or the aircraft surface
and § 121.629{(c)(3)(ii) provides an
alternate procedure for obtaining

. approval by the Administrator of an
appropriate innovative approach. Also, ..

the FAA does not recommend which
type of fluid a certificate holder should
use, Type I or Type II, and does not

recommend any parhcular compsnya Caw

product in this rule..

As stated previously in the . .
“Applicability and Iustiﬁcation" saction
of this preamble, the FAAhas .
determined that all part 121. tutboprop
aircraft should be included in this

rulemaking and will continue to analyze

operations under other parts to
determine if future mle!naking is
required.

Miscellaneaus
Other general commants about the

* proposed rule include discussions of the

accidents cited in the NPRM. Ons
commenter says that NTSB accident -
statistics related to icing problems do

not address the thousands of suomaful S

takeoffs made annually during icing -
conditions. Another conmmenter »&ys’
that the NTSB investigation of the ma
Air Florida accident shows that -~

improper engine thrust was the main =

cause and that perhaps icing problems
alone were not the problera. Another
commenter says that in the section of
the NPRM entitled “Part 121 Passenger
Carrier Benefits Section,” paragraph-(2)
should clarify that the five mentioned
accidents involved large ‘passénger- .
carrying gir carriers, . -

One commenter says that the FAA

"should include in the docket any. stmﬁesi .

that 1t relied upon to reach its .. .
conclusions in the NPRM, such as the

conclusion that non-slatted wing sircralt.
_are more susceptible to lift lou than .

slatted aircraft.
FAA Response o
The NTSB's recommenda&on&m

based on its accident invecﬁ@uﬁmmd E

its. other stucies and thus de, in effect,

consider successful operations: Also the l

NTSB in its investigation of thie Air- -
Florida accident cites as one of the -
probable causes the flight crew's -
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decision to take off with snow and reg K

on the alrcraft's airfoil surfaces. -,

The FAA has included in.the dockat a
summary of wind funnel tests of hard
leading edge and slatted lending
edge wings completed by the NASA

..Lewis Regearch Center, though the

difference in accident history of thess
designs may not be fully explainec i;y
design differences. -Pilot, aiques, .
including rotation rates and.
also important factors te be

computes climb speed. One factor alqne

has not been isolated as the major . . . .

explanation for dafferelmel iﬂa;wfdmt

" ratés wﬁlch have beuaxpeﬂmedz

ape -
e
in assessing stall propensity, alonaMth
- the rotationspeed and. the-initialiy



. restrictions on the

- wonld
. of the 15-day comment period provided

' negotiable. The expense of atrport

The coruments in this section are

. separated into subject categories: Delay
- costs; deicing fluid costs, international
trade impact, training and personnel )

.One comtmenter states that the cost of
implementing the proposed rule should
be calculated including input from the
part 121 air carriers and should include
estimated delay costs using afr carrier
dats snd inpat.

Another commenter staies that

- checking the upper surfaces of a B-747

would be impractical, would cause
delays, and would impose severe

ng aireraft
flow. The commenter also states that
such a requirement would e thelr
many

afrports during adverse weather, thus

imposing a severe economic penalty on

. Another commenter states that some
celements of the proposed rule, as
confirmed by the FAA in the NPRM,
may not be amenable to accurate cost

" analysis. The impact on flight delays is

difficult to profect on short notice, and
require & study beyond the range
by FAA. The commenter describes a
worss cage scenario in which approved
deicing programs are not completed, and

- yunerous carriers at g large airport are
. sttempting to perform external checks
. on a S-minute cycie. This would

effectively close the airport under
conditions which were previcusly

closures is exiremely high, as
passengers have 10 be 2
over a period of a day ormore, and
airport and crew rotations have to be
unscrambled. ,

A commenter staies thal they are

- unable to provide cost data related to
8

pecific provislons of the rdle in the time
permitted for comments. They point out

. the differences between passenger

carrters and integrated express carriers
such as UPS. A single aircrafl missing
m::mal ‘gtirty requires them-to
upto executive jets to

make their service commitment. In Hght
of the nature of the business, they
belteve the FAA cost estimates are
grossly understated.

One commenter stated that sirports

» estimated 1o be ten fold during freezing

During 1901/1962, the

© cormmenter claime H suffered 802 deicing
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delays, It gstimated that 700 of these
occurred during periods of precipitation.
They believe that this could explode to
7.000 delays in 1962/1983. These delays
could produce external checking and
equipment costs of $30 million.

FAA’s Response

The NPRM requested cost
information, including estimated delay
costs, from part 121 air carviers. Reliable
information from commenters is
considered in this eveiuation.

The proposed rule could increase
delays by requiring longer and more
detailed inspections of airplane
surfaces. However, it would provide
flexibility by allowing either the use of
an approved deicing program or an
outside check five minuies before

takeoff, In some instances, the d

propose
rele could decrease delays. For example,

if the pilot decides to return for re-
deicing, an outside check could reveal
that the airplane swrface is actually
clear of ice, thereby avoiding a needless

deicing.

There are iwo types of delays: (1)
Delays due to the existing rule and (2)
delays due to the proposed rule. In
either case, an airplane may not take off
if its surface is contaminated. The cost
information that the commenter
provided does not differentiate between
these two types of delays, nor does the
commenter explain how it arrived at
these estimates.

Consequenily, the FAA is not able to

to the specific cost estimates
provided by the commenters. However,
the FAA does agree with the
commenters to the extent that their

" estimates demonstrate that dglay costs

could increase.
Deicing Fluid Costs

One commenter believes that the
costs are very conservative and do not
present a true total, and that, regardless
of the cost, the traveling public will
ultimately pay for it. The commenter
indicates that delays are the same
regardless of the type of fluid since
delays could result from weather, staff,

faflure, etc.” Also, the type
fluid used does not matter because

-ground holdover times can expire with

either fluid. Type 1 fluids may be
beneficial for long term/overnight
requirements, but is very costly and
impractical for the average ground time
of a tum-around type operation that is .
less than 3-4 hours on the ground.
Another commegnter states that
carriers have comnitied from $1-5
million each for plans to acquire new
equipment and convert old

anti-icing
* defcing equipment for application of

Type H fluids. In addition, the total cost

—
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of Type 11 fluids applied is 34 times ¢
cost of Type I fluids. The commenter
also states that of the two glycols
(ethylene and propylene glycol),
ethylene glycol appears to be the mos
cost effective product due to the fact
that there are more suppliers of ethyle
glycol; therefore, the competitive
influences in the marketplace dictate
lower cost. Ethylene glycol is an
inherently less costly molecule to
manufacture than propylene glycol.
Consequently, by focusing on overall
cost effecttveness, and because the
possibility exists that propylene glyco
may be applied in undiluted form in
circumstances where it is not
recommended by the aircraft :
manufacturer, economic and safety
considerations give ethylene glycol &
preference.

One commenter believes that the ¥/
concludes erroneously that this is not
major rule. This commenter believes .
that the shift from Type [ to Type Il -
fluids will increase airline unit fluid .
costs by the difference in price betwe
Type II and Type I fluids, and may ak
result in a requirement for increased .
fluid volume. Competition will be
lessened because the FAA's :
encouragement of the use of TypeIl ..
fluid will likely inhibit and possibly -
preclude this commenter’s entry inta ]
airline market, thereby negating the. .
competitive restraint which Type I
adhesion Airborne 98 would otherwid
have on Type II pricing. . 5

In addition to the above problema,]
commenter states that the NPRM dog
not fully address the potential
effects apecified in 5 U.S.C. 601 i
specifies the following additional .4
concerns: Employment, investoent, »
productivity innovation, and the
of U.S. based enterprises to .
with foreign-based enterprises in. /s
domestic or foreign export ple;
example, some deicing fluids have
potential to improve airport i
by providing prolonged anti-icing 3
protection through prevention of ie

" adhesion. In the event that sircraft
- delayed on the taxiway beyond the

nonformation holdover time of theli
Type H fluids, they would '
have to be brought back to the
facility for another treatment. = <
The commenter also states that
FAA promulgates the proposed rll
will effectively define anti-icing 8
vse of Type Il thickened fluids. T
create a major barrier both to the'
existing alternative anti-icing sy
like Airborne 99 and to the _
of innovative new anti-icing - 9
technologies. Also, the j
that if the proposed regulation i

S
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of the commenter’s products,
m of Type II fluids will

er improper benefit from the
domestic investment.

FAA disagrees with the
nenters for several reasons. First,
e does not mandate the usage of
mpe I fluid. Second, the holdover
>tahles of the final rule do not differ from
the current industry standards enough to
use a significant shift in deicing fluid
asage. Third, the FAA recognizes the
increasing acceptance of Type I fluid
among U.S. carriers. This acceptance is
the result of an already wide acceptance
by European and Canadian carriers.’
One of the advantages of using Type II
fluid is its longer holdover time. Another
advantage is that less fluid is required
than Type I fluid.

International Trade Impact

A commenter states that unlike the
reasonably uniform levels of safety and
economic cost sharing between
domestic and foreign air carriers in the
aircraft security program, no such
attempt has been made with this
program. This virtually assures
inequalities in airline costs not to
mention foreign government
cooperation. This issue will pose

. significant problems for U.S.
supplemental air carriers attempﬁng 1o
take advantage of opportunity markets.
Accordingly, alternatives must be found
to prevent U.S. carriers from suffering
even further from regulations of this
type.

The commenter further argues that in
the International Trade Impact
discussion of the docket, a case is made
that average costs would increase
approximately 4 cents per round trip
ticket. Although this might be true for a
carrier operating to a scheduled location
where ongoing training would be
possible, this is not true for operators
taking advantage of unscheduled
opportunities. In these instances the
costs could be prohibitive. As an
example, a typical round trip cost
between the East Coast and Europe
might be $36,000. If it were possible, and
enough lead time given, an individual
could be sent ahead of the aircraft,
conduct training, and assure compliance
with the current NPRM. The cost of
compliance would be approximately
$2,500, or approximately a 14 percent
increase. This increase would pose a
significant economic burden on a carrier
that might operate to a particular

- location once every 2-5 years. This
seems unreasonable and contrary to the
agsurances that a “‘competitive

~

disadvantage” is remote as stated-in the
NPRM.

Another commenter questlons the
reasoning that domestic carriers should
bear the training and equipment costs of
the proposed rule, while foreign carriers
do not.

Another commenter states that the
FAA misunderstands the competitive
issues involved in a rule exempting
foreign carriers. As suggested above,
pretakeoff contamination checking
requirements 1mposed by the rule could
introduce serious delays for U.S. g
carriers. If, under these circumstances,
foreign carriers could depart from the
.same airport without the delays and
confusion, passengers and shippers
would rush to those carriers if consistent
with their travel or shipping needs.

They go on to say that it is not the out-

“of-packet costs of the proposed rule -
which make the most significant
difference in international competition;
it is the potential perception by laymen
that foreign earriers can safely depart
without delay under conditions requiring

- domestic carriers to take delays. The

unfair bias will apply under the proposal
both at domestic origins as well as
foreign ones. The FAA must not create
this inequality leading to erosion of U.S,
carrier revenues.

FAA’s Response

While it is true that foreign air
carriers would not incur costs imposed
by the proposed rule, they would hardly
have a competitive advantage. This is
because the cost of compliance incurred
by U.S. air carriers is expected to-be
offset by an increase in aviation safety
both real and perceived by the flying -
public. The expected increase of 4 cents
in cost of an average international round
trip ticket would not be high enough to
lower the demand of travel from U.8.
and foreign consumers. The United
States has always been perceived as
pioneers in aeronautical engineering and
especially aviation safety. The rule
continues that track record. =

In addressing another comment; any
air carrier engaged in non-scheduled
services does not compete in the same
market as scheduled air carriers.
Therefore, no adverse impact ig
expected to be incurred by U.S.
scheduled air carriers.

Training and Personnel Costs

One commenter argues that during
winter months, they visit 50 cities in-
North America that are subjected to
severe, moderate, or light winter ~
conditions. They argue that the cost per
day to send a qualified person to verify
that each deicing contractor meets the
requirements of the proposed rule is at

" or-above $500 per day not. mcludmg

travel expense.
One commenter states that their flight -

‘crewmembers receive ground training

on the subjects of deicing/anti-icing and
the effects of ice, snow and frost on
aircraft performance These subiects are
included in all of the initial and
recurrent courses in their approved
training program. :
A commenter states that-up to 20,000
personnel would be covered by ihe
training and qualification testing
requirement at the largef oompaniee

“This commenter algo questions the FAA

estimate of training costs. The proposed -
rule could require initial and recuprent
training and qualification costs for over
100,000 employees. A first eshmate is
one-half day of training for each
employee each year, which would
indicate over $20 million per year. The
present value of 10 years training costs
at this rate would exceed FAA's' -
estimate of total cost. :

One commenter estimates ‘the annual
cost of additional training for flight
crewmembers and other affected

~ personnel, as required by the rule. to be

$2.5 million.
FAA'’s Responsa

The NPRM does not requnxe ‘that each. -
air carrier send 4 qualified person to’
verily that each deicing contracter
meets the requirements of the praposed -
rule, therefore, the air carrier would not - -
be required to incur this cost. =

Information available to the FAA
indicates that air carriers already .
provide initial and recurrent training in
the subject areas of ground deicing and

- anti-icing. The FAA calculated the °

incremental cost of added training

. associated with the reqmrementg of the

proposed rule.

The FAA has calculated an initial cost
of training for the proposed rule. In -
subsequent years, however, the added
training should be incomorated as a part .
of the current training that is already
taking place. The FAA: dommmat
any additional future training cost - -
beeauge air carrier employees are .

routinely provided on-going traming to

keep them up to date on a number of -
aviation related issues and practices.
The additional procedures required by
this rule will likely be 2 continuation of
existing training. .
OthgpﬁCost Comments .
A commenter argues that gate returns
for re-deicing will be extremely cosatly as -
equipment needed for re-deicing will be
in use. This same commenter questions

whether the FAA considered a
percentager factor of accidents to actual
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. deicing/anti-icing costs with cost '
- diagnostics, international trade impact,
“ ' etc. They argue that these issnes are
very small

contributory items and
should not be the concern of the FAA.
One commenter believes that it will
cost at least $450 million “to deal with
space and environmental issues at the

30 airports required by the FAA to
submit de-icing plans.”

FAA’s Response

The cost of any airplane returning for
another re-deicing is not a cost of the
current rule since it mandates that no
aircraft may take off if ice, snow, or
frost is adhering to the surfaces. The

FAAreeognizesthatthepmpoaeflrde

- could result in more airplanes being

redeiced due to improved detection
procedures. However, the cost of these
additional redeicings is difficult to '
estimate,

There may be some costs auocmted
with dealing with space and
environmental issues, The FAA is not
convinced that these estimates would be

.considered reasonable because many

variables will affect thg final cost
outcome. For example, some air carriers
are already shifting to Type II fluids and
would have switched regardless of the
final rule. In addition, flow control
procedures at some airports might

- negate the need for additional space

That is, mrplanesaaareultofﬁmfinal
ruie may line up in queue at the gate

" instead of the taxiway.

Finally; the FAA is required by

' mandates from Congress, the President,

and the Office of Management and

.Budget to address the impact that FAA

regulations have on small businesses

and on international trade. Thus, these

g)pics are very much the concern of the
AA. :

Rule Language Changes
The following is a paragraph by
paragraph description of

_changes in the ﬁ:nalmlelanguagethat

have been discussed in this preamble. In
addition minor editorial changes have
been made.

In § 121.629(b)} the following sentence
has been added: “Takeaffs with frost
under the wing in the area of the fuel
tanks may be authorized by the

_ “Administrator.”

In § 121.629(c] the followingd:ngu

‘are matie:
In paragraph (c)(1}(i} the words “at an
" are deleted.

“« fvu. n.m m;w=%wmu 12/ Rules and Regulations‘

Inthe kmduw paragraph of
paragmph [c)(3) the words “times,
-specific to each aircraft type” are

‘deleted and the word “timetables”
' inserted; the words “the final

application of”’ are added to the
description of holdover times; and the
words “‘wings, control surfaces,
propellers, engine inlets, and other
critical surfaces™ are deleted.
In !121029(1:)( i) the word
“inspection’” is repla
“contamination check™ and in

§ 121.629(c} (3)(i) and {i} the phrase “as

defined in the certificate holder’s

program’” is inserted after “critical
surfaces.” In § 121. 829(0)(3} (i), (i}, and
(iif) the words "prope lers, engine inlets"

“are deleted.

In § 121.829(c)(4) the term “pretakeoff
check™ and the following definition of

this term are added: “A pretakeoff check

is 8 check of the aircraft’s wings or
representative aircraft surfaces for frost,
ice, or snow within the aircraft's
holdover time.” In addition in paragraph
(c}(4) the term “pretakeoff inspection” i
cll:acnged to “pretakeoff oontanunanon

c e " N

Environmental Analyds 7

This rule is a federal action that is
subject to the National Environmental
Policy Act (NEPA). Under applicable
guidelines of the President’s Council on
Environmental Quality and agency
procedures implementing NEPA, the
FAA normally prepares an
environmental assessment (EA} to
determine the need for an environmental
impact statement (EIS}) or whether a
finding of no significant impact (FONSI)
would be appropriate. (40 CFR 1501.3;
FAA Order 1050.1D appendix 7. par.
3(a)). In the NPRM the FAA invited
comments on any environmental issues
associated with the proposed rule, and
specifically requested comments on the
following: (1) Whether the proposed rule
will increase the use of Type 1 deicing
fluid, (2) whether the proposed rule will
encourage the use of Type I deicing

“fluid, (3) the impact, if any, of using

these deicing fluids on taxiways “just
prior to takeoff,” and {4) containment
methods currently used that can be
adapted to other locations on an airport.
Only a few commenters address these
environmental issues and most of these
commenters focus more on the effect of
Federal, Stite, and local environmental
requirements and the leck of local
facilities, than on the questions of the

" potential environmental impact of

deicing fluide. A summary of the
commenis received, the FAA's response
and the findings of the FAA’s
Environmental Assessment follow.

Some commenters say that both Type
1 and Type 1 fluids cause environmental
problems. One commenter says that the
rule would require increased use of
Type I fluids to clean aircraft wings
prior to Type I application, and that this
combination is environmentally
hazardous.

"One commenter questions what it
characterizes as discussions in the

United States that Type II fluids are less '

environmentally acceptable than Type |
fluids since, as this commenter points
out, both are based on glycols.

Another commenter questions
whether airports have the facilities to
collect and recycle deicing fluids at
takeoff points.

Two commenters believe that
environmental constraints will inhibit
the operation of remote deicing facilities
and recommend that the FAA seek relief
from EPA reporting requirements for
remaote facilities for one to two years.
Alternatively, one commenter
recommmends that the FAA petition the
EPA to raise the reportable quantity of
ethylene glycol (Type I} from one pound
to 1,000 pounds or to exempt the airline
industry from all ethylene glycol
reporting due to critical safety
requirements.

Other commenters also recommend
that air carriers be exempt from state
and local environmental regulations,
which may be even more restrictive than
EPA regulations.

One commenter recommends that

- current environmental constraints be

reviewed and additional flexibility for
deicing operations be provided in order
for the rule’s objectives to be met.

One commenter provides
recommendations to reduce the
discharge of deicing fluids into streams
and states that an environmental impact
statement should be required where
such discharge seems likely.

FAA Response

An Environmental Assessment (EA)
that supports a Finding of No Significant
Impact (FONSI) is included in the
docket for this rulemaking. The EA

discusses in detail ihe potential effect of .

this rule and addresses in general terms
the issues raised by the comments
summarized above. The following
discussion addresses the major issues
raised by commenters.

Presently § 121.629(b)} states that no
person may takeoff an aircraft when
frost, snow, or ice is adhering to the

wings, control surfaces, or propellersof -

the aircraft. As the NPRM preamble, this
preamble, and the EA point out, this rule

is necessary because several accidents, -

and recommendations of the 1992

o s e S b
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Ground Deicing
whick wes held as a result of these
Mdau. indicate that under present
the pilot in command may
 unable io determine effectively
whather the aircraft's critical surfaces
are free of all frost, ice, or snow prior to

" attempting a takeoff. This rule addresses

this problem by requiring increased
_training of appropriate personnel, the
use of holdover times, and additional

- - checks of the aircraft’s surfaces, all of
. which are to ensure that an aireraft does

not take off if critical aircraft surfaces
are contaminated. In essence, this
interim final rule, which is necessary
before the winter of 1992-1993, requires
certain certificate holders to develop a
program that will provide the pilot in
command with more complete
information which he or she needs for
deciding whether takeoff can be safely
accomplished. Concern with the
environmental impacts of this rule
emanate principally from the chemical
compesition of deicing fluids e.g.
ethylene glycol has been listed as a
hazardous air pollutant under Title Il of

- the Clean Air Act Amendments of 1990.

While this rule does not mandate
additional use of either Type I or Type I
fluids, it could accelerate somewhat the
existing trend for U.S. air carriers to
follow the European and Canadian
practice of increased use of Type II
fluids because of the longer holdover
times associated with Type I fluids.
However, although Type II fluid has a
higher biochemical oxygen demand
(BOD] that impacts surface water and
the fish and other marine life than Type
1 fluid, it requires approximately 50%
less fluid to effectively deice and anti-
ice a typical aircraft. Also the use of
Type 1 fluids will significantly reduce
the number of redeicings that would be
required if Type I fluids were used.
These factors along with improved ATC
and airport procedures should reduce
the use of deicing/anti-icing fluids over
the long term.

With respect to the potential
environmental effects of both type
fluids, as the EA discusses, because of
their low volatilities, low ecotoxicities,
low toxicity to humans, and
biodegradibility, no additional impacts
are expected over those already
experienced for deicing/anti-icing
operations carried out under the current
regulations.

With respect to the issues of reporting
requirements, relief from state and local
environmental requirements, and the
availability of collection/recycling
facilities, certificate holders that
presently use deicing fluids and the
operators of airports at which these

fluids are used must already comply
with all of these requirements when
they are applicable. Since this rule
requires no additional use of fluids than
currently required under the existing
clean aircraft requirement, if there are
increases in the use of fluids that trigger
environmental requirements, those
requirements must be met by the airport
operator, certificate holder, or other
appropriate party, as they would under
the present rule. If any of these -

' requirements, or the lack of facilities

limit the use of deicing/anti-icing fluids,

. the result would be that the certificate

holder would have to find another
means of ensuring that the critical
aircraft surfaces are clean before a
takeoff is attempted or discontinue
operations. Nonetheless, as part of its
long term efforts, the FAA will work
with certificate holders and with airport
operators to monitor the actual and
potential environmental effects of this
rule and help address any problems that
might arise. -

- Paperwork Reduction Act '

Information collection requirements in
the amendment to § 121.629 have been_
approved by the Office of Management
and Budget (OMB)} under the provisions
of the Paperwork Reduction Act of 1960
(Pub. L. 98-511) and have been asgigned
OMBE Control Number 2120—056? :

Regulatory Evaluatien Summry
This section summarizes the

' regulatory evaluation prepared by the

FAA. The regulatory evaluation
provides more detailed information on
estimates of the potential economic
consequences of this rule. This summary
and the evaluation quantify, to the
extent practicable, the estimated costs
of the rule to the private sector,
consumers, and Federal, State, and local
governments, and slso the anticipated
benefits.

Executive Order 12201, dated
February 17, 1981;!:?&5 Federal
agencies to promulgate new regulations
or modify exiating regulations only if
potential benefits to society for each
regulatary change outweigh potential
costs. The m;ifer mqnnea the
preparation of 8 tory Impact
Analysis of all “major” rules except
those responding to emergency
situations or other narrowly defined
exigencies. A * major” rule is one that is
likely to regult in an annual effect on the
economy of $100 million or more, a
‘major increase in consumer cosis, or @
sngmflcant adversa effect on
compe!

T’heFAAhandetm-minedthntﬂmrﬂe

is not “major” as defined in the
executive order. Therefore, a full

regulatory impact analysis, which
includes the identification and
evaluation of cost-reducing alternatives
to the rule, has not been prepared.
Instead, the agency has prepared @ more
concise document termed a “regulatory

" evaluation,” which analyzes only this

rule without identifying alternatives. In
addition to & summary of the regulatory
evaluation, this section also contains a
final reguiatory flexdbility determination
required by the 1960, Rmhmy
Flexibility Act (Pub. L. 90-354} and an . -
international trade Impact assesmnent.
I the reeder desives mare-dutailed
economic information thean this
summary contains, then he or she should
consult the regulatory evaluation
contained in the docket. - .

Costs

“This rule will increase costs to the
industry and to society in five ways.

" First, airlines will have to develops

deicing program and the FAA will have
to approve it. Second, flight and grosnd
crews will have to be trained for and
teaiedmthenewmeedmetm
pretakeoff contamination check :
procedures will have to be implemented.
Fourth, airlines, as an option, could
purchase additionel deicing eguipment
to deice closer to the takecff point.
anlly.aircnmmdw
could experience an increass in delays.
The total costs are separated into two
categories—small anid large air carriers.
This was done because this rule will
impact smell carriers differemtly than it
will lerge carriers. v

Small and Large Part mwcam

Small carriers are defined as those
that own or ¢ nine or fewer
aircraft nmder part 121. FAA information
mdieateaﬂmtofthesapmiz!ajr
carriers, 31 are large and 22 are small.
Of the 4,151 airplanes thet are operated

. under part 121, small air carriers operate

approximately 114 ar 2.7 percent and
large air carriers operate 4,087 or 97.3
percent.

The number ofemﬁoym&thmemd
small part 121 air carriers was sstimatod
by allocating the total number of

- employees based on the number of

airplanes that these carriers operate.
Based upon information provided by the
Airline Transport Association (ATA).

small corriess is directly related b the
nmnberoiairphneethntwmi-n .
mmh.thmhrgu

have 97.3 percent of the toﬁ! nnh«ef




RO T

‘44940 . Federal Registei/ Vol. 57, No. 189 / Tuesday, September 29, 1992 / Rules and Regulations -

employees in each category and small
carriers have 2.7 percent.
Deicing Program
The FAA expects that the industry

will develop a generic deicing program
as a normal course of business. This
genenc industry program is expected to

ave an initial development cost of
$7.,200. After the p m is developed,
each air carrier will likely modify the
program for its own operations. The

~ initial cost of the program refinement to

all 31 large air carriers will be $224,000
and $5,100 to all 22 gmall air carriers.

Each air carrier's program will have to
be approved and reviewed by the

principal operations inspectors assigned

to each of the air carriers. The FAA

" estimates that its initial or first year cost
* will be $15,300 for the review of all

programs,
Training and Qualification Testing

Each certification operator that has a
deicing program will be required to
provide training for all personnel
involved with deicing. The FAA
estimates that the initial cost of training
will be $8.04 million for large air carriers
and $80,400 for small air carriers for a
total of $8.1 million. Recurrent training is

- alsa required. - However, the incremental
~ cost of recuiring training will be minimal

because the air carrier employees are
routinely provided on-going training and
materials to keep them up to dateon a
number of aviation related issues and
practices.

This final rule also requires testing for
flight crewmembers and qualification for
all other personnel concerning the
specific requn'ements of the program
and each person’s responslblhnes and
duties under it. The recurrent .. -
qualification testing will require an
additional 15 minutes per individual. -
The total annual cost will be $2.03
mnillion ($2.01 million to large firms plus
$20,109 to small firms). The initial cost

"associated with qualification testing is

expected to be minimal.

Pretakeoff Contamination Checks

Pretakeoff contamination checks will
be implemented under this rule. The
program must provide that takeoff after.
the expiration-of the holdover time will
be permitted only when one of several
conditions such as a pretakeoff

- contamination check takes place. For

purposes of this analysis, the check will
be made by individuals who operate the
additional deicing equipment that will
be purchased for redeicing airplanes at
the runway. Thus, the cost of a check is
incorporated in the labor costs
‘associated with the addmonal deicing

- equipment.

Additional Deicing Equipment

Another cost component associated
with the rule is deicing equipment,
which consists of the capital equipment,
operating and maintenance costs, and
labor costs. The total one-time cost of
the deicing equipment for all affected

- airports is estimated to be $10,720,000 to

provide 87 portable deicing stations at
28 airports. The total recurring annual
maintenance and operating costs at all
affected airports will be $1,266,400. The
FAA estimates the total recurring
annual labor cost at all affected airports
to be approximately $139,500.

The total undiscounted cost
associated with deicing equipment over-
the next 10 years will be $25 million.
This 10 year-cost is comprised of a one
time cost of $10,720,000 for capital -
equipment, $12,864,000 maintenance and
operating costs, and $1,395,000 in labor
costs.

Delay Costs

In the NPRM, the FAA stated that
delays could not be reliably estimated at
that time. The Agency then presented a
general step-by-step procedure to
estimate potential delay costs.
Comments from the indusiry were not'
useful in caiculating these costs. Even
though no additional data have been
made available, the FAA has made an
estimate of potential delay costs
imposed by this rule. This estimate,
however, as will be discussed later,
should be viewed with its limitations.

As stated previously, after a holdover
time has been exceeded a pretakeoff
contamination check is one of the
options available under this rule. Hence,
the rule could increase air carrier delays
during ice and snow conditions.
Increased delays will increase costs to
air carrier operators-and passengers.

The FAA expects the pretakeoff
contamination check to require between
5 to 15 minutes to complete. The
regulatory evaluation assumes for the
purposes of this estimate a delay of 10
minutes. The value of passenger time is
estimated at $39 per passenger per hour
and air carrier operating costs at $1,800
per hour: The delay cost estimate was
based on 49 of the largest U.S. airports,
for which the FAA had both icing and
departure data, These 49 airports
account for approximately two-thirds of
part 121 operations.

The FAA has estimated a range of air
carrier delay costs based on different
assumptions about the number of
aircraft receiving a pretakeoff
contamination check. These estimates
are based on data from the past three
winters on delays that occurred during
snow and ice conditions at U.S. airports.

- minute pretakeoff checks for all part 121

. conditions. This estimate of the

The lower of the two estimates
measures delay costs to air carrier
operators and passengers who were
delayed 20 minutes or more due to snow
and ice conditions. By 1ooking only at
departures with snow and ice delays of
20 or more minutes, the FAA tried to
estimate those airplanes that exceeded
their holdover times and would then
undergo a 10 minute pretakeoff
contamination check. The higher
estimate assumes that all departures
during snow and icing conditions -
experience a 10 minute pretakeoff
contamination check delay.

Scenario One: This scenario
represents the low end of the delay cost
estimate. It measures delay costs to air
carrier operators and passengers when . -
ali part 121 airplane departures that are
delayed 20 minutes or more due to show
and ice conditions conduct a pretakeoff . ..
contamination check. Each pretakeoff =~
contamination check is assumed to take
10 minutes. The 10-year discounted air
carrier delay cost, assuming all aircraft
expenencmg a 20 minute delay during
snow and ice conditions receive a
pretakeoff check, is $15 million
(discounted).

Scenario Two: The second scenario
represents the high cost estimate. It.
measures delay costs to air carrier a
operators and passengers due to 10- ‘3

departures during icing or snowing

incremental air carrier delay costs is $4¥
million (discounted). s
These estimates omit three cmtlcal )
factors that are needed to determine the’
total impact of the rule. First is.the &
potential system impacts or “ripple
effect” on air carrier delays. The FAA
attempted to estimate the cost of this”
effect; however, it was unsuccessful
to the extreme complexity. Second, %
potential decrease in delays due to'a:
shift towards Type II deicing fluids is
difficult to estimate because the dats
not available to make this estimate, f
third factor omitted from the delay e¢
estimate is the delays due to ice ".."s
adhering to the surfaces of the aimm‘d
The estimated number of existing d
represents delays that occurred due §
snow and ice {e.g., runway closurea,’ll
poor braking action, etc.). The preser
of delays due to snow and ice doés i
necessarily mean that snow or ice ¥
adhering to the surfaces of the airge

Re-deicing Delay Costs

The costs and benefits of this rulj
a result of the increased checking foff
and detection of ice adhering to the
surface of an airplane. This incre
detection could result in additiond
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ays due to redeicing, though

picing of contaminated airplanes is
shreasdy & resuli of the existing rule. The
-axact number of delays that oocurs as a
I‘:tuult of having to return for redeicing
i cannot be determined at this time due to

i M of data. The data needed to

. measure this cost would be the number
of air carriers that have taken off with
ice contamination. The FAA has no such

- measure. However, since Scenario Two
-.* ghove agsumes that all future depariures
<+~ for part 121 airplanes will be delayed

- . due to the new procedures of this rule,
some of the potential re-deicing costs
‘have been accounted for. In short, this
scenario assumes that there would be

delays due to pretakeoff contaminetion
checks for all departures during ice and
snow conditions. This is a worst case
scenario for three reasons. First, not all
airplanes would undergo such
pretakeoff contamination checks :
because they would depart before their
respective holdover times expire.
Second, some airplanes would have.
alternate procedures to determine if' the
aircraft is free of contamination. Third,
some aircraft would return for

" redeicing/anti-icing rather than
accomplish a pretakeoff contamination
check.

The total cost of the final rule is
estimated to be between $52 million and
$78 million (discounted). Of this total,
air carriers would incur non-delay costs
of $37 million and delay costs of
between $15 million and $41 million.

Benefits

The benefit of the rule is enhanced
safety This safety will be achieved by
ensuring that airplanes do not take off
with contamination on the surfaces. The
analytical approach employed to
estimate the potential monetary benefits
(safety) of achieving this goal focuses on
two existing practices. First, the final
rule will implement procedures
{pretakeoff contamination checks) that
will help prevent airplanes from taking
off with ice on surfaces of the aircraft.
Second, the final rule will ensure that
aircraft that need deicing are actually

- deiced. Most of the benefits would come
from the improved checking procedures
{i.e., a formalized deicing/anti-icing

‘ prooedure that includes standardized
holdover tables}). Under the current rule,
the pilot would perform a visual
contamination check before departure.
Under this rule, the pilot will spend
more time with better information to
correctiy ascertain whether ice is or is
not oa the surfaces of that aircraft. The
remaining benefits will be derived from
deicings due o contamination detected
at the time of the check. The FAA

cannot estimate the frequency of these
OCCUITences.

The FAA expects the rule to generate
total potential safety benefits over the
next ten years estimated at $218 million
($1991). On a discounted basis, total
potential benefits will amount to an -

estimated $131 million. This discounted
total estimate of benefits Is comprised of
$125 million lor significantly reducing
the likelihood of me-mlrtad accﬁdm
for passenger-carrying part e
airplanes and $6 million fm pert 121 :
cargo airplanes.

MMWCmem

Under the corrent rule, it is the
responsibitity of the pilot to decide
whether fce, frost, or snaw has
accumulated on the struetare of an

tE ane. This decision can be very
difficult to make, especially when the

' airplane is sitting at the end of a rynway

waiting to take off during inclement
weather. It is at these times that the

. likelibood of the pilot making the wrong
- decision-is greatest. The benefits of the

rule will come from reducing the
likelihood of a pilot making the wrong
decision.

Over the past 15 years, there bave
been five passenger-carrying air carrier
accidents where ice, frost, or snow
accumulations on the airplane was the
primary factor. These accidents resulted
in 135 fatalities and 66 serious injuries.

- In addition, four of the airplanes were

destroyed and the other sustained
substantial damage.

Based on historical accident and
casualty rates, the FAA expacts that
over the next 10 years, approxnmn&ely 4
accidents would occur, wnh
fatalities and 64 serious i es. 'I'he
present value dollar tsof = -
preventing these aceidents cnd g
casualties ia estimated to be $186 million
{discounted 10 years, 10 percent).

The FAA has atlempted to develop a
rule that will be effective in preventing
all accidents by incorporating program
development, iraining, testing, apnxl
equipment, meintenance, eic. There is
some uncertainty, however, as to how
effective these componenis will be. It is
conceivable that some sircraft could .
pass through the sym due, in part, to
human ecror and adverse whethu
effectivenses of the mh. Whﬂe the
actual effectiveness rate would be-lower
then 100 percent, the FAA estimates that
a rate of 75 percent would reflect the-
reality of correcting @ problem thet is
influenced by a multitude of facmn
{whether, human erraz, etc.).
the $186 million benefits by the 75 -
percent effectiveness rate resulte in

- accidents is estimated to be :
‘(discounted), Multiplying the $8.4 mifion

adjusted benefits oﬂms million ($166
million X .75}

. Par.t.zztcmsot’crrierﬂeneﬁn

The rule wlllahopotenﬁhﬂyreduﬁa
aoddenhamcaghrgnpmmmrgo

Mu&mrﬂuhl&&
estimatos that over the next ten years, v
thm'mbappMzm )
1 fatality, and 1 eevions injury. The
estimated value of prev these .
million

fn cargo benefits by the 7S5 percent
effectiveness rate results in adjusted
benaﬁtaof#mﬂmmmamx
75, ,

Summary of Beneﬁtt

anmfern!etymducm&ﬁomd

" ground icing. The rule will reduce pilot

error related to taking off with fce onthe

- airframe by using holdover times and

pretakeoff contamination checks. The
rule is expeacted to generate potential
total part 121 passenger and eargo

carrier benefits of $131 nﬂﬁon (3125
mﬂhon + $o million).

Beneﬁt—Cost Comparisan

The present value oosto(thcmle.
which now includes delay costs, is- )
estimated to range bétwesen $52 million
andmmmxonomﬂmmxtmyum
These costs also include
developmean&zt;apitm!ning.m m tion
teating, expendifure
esﬁmatas&lsodonatindudethecmtof
overseas operations.

“The benefits of the rule are estimated
to be $181 million (discounted) over the
next decade. These benefits are derived
from preventing accidents due o
reduced risk during ground icing
conditions. - _

WhﬂeﬁneFMh:utimtad&nmt
ofdehys.itmnoh&ﬂouﬁutﬂhc

.ripple effect of those delays nor the -

effect of incresased uweage of Type H
MH«W««.“&;MW

- codof&e:tppkeﬁnﬂd%nlﬂl
- beiween $563 million and §79 million, this -
'mhwﬂﬁﬂ}bembmﬂshl ‘

.Inzenmgndmmct

: TheruleismteWhhwn
immuﬁnduode MMh

. based on the belief that whils U.S. part

121 operators mcxpmdtohmml .
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compliance costs of $122 miillion

. {undiscounted), they will not be placed
at a compétitive trade disadvantage.

The average ¢cost of an international

" round trip airplane ticket is :
approxtmately $650. With a potential
average cost increase of 4 cents per
round trip ticket representing less than
one-hundredth of a percent of the total
cost of a ticket (without consideration of
‘peotential delay costs); the likelihood of
U.S, air carriers being placed ata
competitive trade disadvantage
becomes extremely remote. For a now

* detailed analysis, the reader is referred
to the full international trade impact
assessment contained in the docket.

Final Regulatory Flexibility
Deterniination

‘The Regulatory Flexibility Act of 1980
{RFA) was ¢nacted by Congress to
ensure that small entities (small
business and small not-for-profit
organizations that are independently

- owned and operated, and small
.government jurisdictions) are not -
annecessarily and disproportionately

. burdened by Federal regulatnons The

. RFA requires regulatory agencxea to
review rules that may have "a

-significant economic impacton a -

substantial number of small entities.” A
substantial number of small entities
means a number that is not less than
eleven and that is more than one-third of
the small entities subject to a proposed
or existing rule.

The final rule potentially impacts

. operators of an aircraft for hire with
nine aircraft owned but not necessarily
operated. Of the 53 active U.S,
commercial domestic carriers, the FAA
has identified 22 that own or operate
nine or fewer aircraft under part 121.
The FAA has determined that this is a
substantial number since all 22 of these
small entities are expected to be
affected by the final rule.

"To determine whether there is a
significant cost impact on small part 121
operators, the annualized cost of the
rule must éxceed the annualized cost -
threshold established by ¥AA Order

' 2100.14A.; The threshold established by

- 'the Order for scheduled eperators of

- aircraft for hire falls under two
categories. The first category is _
scheduled operators whose entire fleet
has a seating capacity of over 60. The

-cost threshold for these operators is
$112,600. The second category is other

- scheduled operators with seating
capacities less than 60. Their cost
threshold is $82,900.

The FAA estimated the annualized
cost of the rule to an individual small
operator to be $20,800. This number was
derived by first summing the

undiscounted costs for small operators.
These costs are:

$5,145
80,436
180,981
i 289,440

Hecmmg Maintenance & Operating .
384,990

Potenﬂal Delay Costs (569 265,870

x .027) 1,870,178
$2,811170

‘Total Undiscounted (717, JU—

The delay costs for small entities were
estimated by multiplying the potential
$70 million in undiscounted delay costs
(high end of cost range). by the 2.7
percent of part 121 carriers that are
small. This gives a cost of $1.8 million
($69,265,870 x .027).

‘The total undiscounted cost, $2.8
million, is then divided by the 22 small
operators to get a $127,780 average

_undiscounted cost for any single small

operator. This number is then multiplied
by a capital recovery factor of .16275
{10% interest rate for 10 years) to glve an
annualized cost of $20,800.

The $20,800 annualized cost does not
exceed the $62,900 cost threshold
prescribed above. Thus, the final rule
will not impose a significant cost on a
substantial number of small part 121
operators,

Federalism Implications

The regulations herein will not have
substantial direct effects on the states,
on the relationship between the national
government and the states, or on the
distribution of power and
responsibilities among the various levels
of government. Therefore, in accordance
with Executive Order 12612, it is
determined that this regulation will not
have sufficient federalism implications
to warrant the preparation of a
Federalism Assessment.

Conclusion

For the reasons discussed in the
preamble, and based on the findings in
the Regulatory. Flexibility Determination
and the International Trade Immpact
Analysis, the FAA has determined that
this regulation is not major under
Executive Order 12291. In addition, the
FAA certifies that this regulation will
not have a significant economic impact,
positive or negative, on a substantial
number of small entities under the
criteria of the Regulatory Flexibility Act.
This regulation is considered significant
under DOT Regulatory Policies and
Procedures (44 FR 11034; February 28,
1979). A final regulatory evaluation of
the regulation, including a final

Regulatory Flexibility Determination.
and International Trade Impact
Analysis, has been placed in the docket.
A copy may be obtained by contacting
the person identified under “FoR
FURTHER INFORMATION CONTACT A

List of Subjects in 14 CFR Part 121

Air carriers, Air safety, Air
transportation, Aircraft, Airmen,

Aviation safety, Charter flights, Safety, -

Transportation.
The Amendment

In consideration of the foregoing, the
Federal Aviation Administration
amends part 121 of the Federal Aviation
Regulations (14 CFR part 121} as
follows:

PART 121—CERTIFICATION AND
OPERATIONS; DOMESTIC, FLAG, AND
SUPPLEMENTAL AIR CARRIERS AND
COMMERCIAL OPERATORS OF
LARGE AIRCRAFT

1. The authority citation for part 121
continues to read as follows:

Authority: 49 U.S.C. App. 1354(a), 1355,
1366, 1357, 1401, 1421-1430, 1472, 1485, and
1502; 48 U.S.C. 106(g).

2. Section 121.629 is amended by
revising paragraph (b) and by adding .
new paragraphs (c) and (d) to read as
follows:

§121.6290 Operation in icing conditions.

* * * * *

(b) No person may take off an aircraft
when frost, ice, or snow is adhering to
the win,gs. control surfaces, propellers,
engine inlets, or other critical surfaces of
the aircraft or when the takeoff would
not be in compliance with paragraph (c)
of this section. Takeoffs with frost under
the wing in the area of the fuel tanks
may be authorized by the Administrator.

(c) Except as provided in paragraph
(d) of this section, no person may
dispatch, release, or take off an aircraft
any time conditions are such that frost,
ice, or snow may reasonably be
expected to adhere to the aircraft,
unless the certificate holder has an
approved ground deicing/anti-icing -
program in its operations specifications
and unless the dispatch, release, and
takeoff comply with that program. The
approved ground deicing/anti-icing
program must include at least the
following items:

(1) A detailed description of—

(i) How the certificate holder
determines that conditions are such that
frost, ice, or snow may reasonably be
expected to adhere to the aircraft and
that ground deicing/anti-icing
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aperational procedures must be in

effect;
- {ii) Who is responsible for deciding

“ that ground deicing/anti-icing

operational procedures must be in

- effect;

" (ili) The procedures for implementing

% . ground deicing/anti-icing operational

procedures;

{iv) The specific duties and
responsibilities of each operational
position or group responsible for getting
the aircraft safely airborne while ground
deicing/anti-icing operational
procedures are in effect.

(2) Initial and annual recurrent ground
training and testing for flight
crewmembers and qualification for all
other affected personnel {e.g., aircraft
dispatchers, ground crews, contract
personnel) concerning the specific
requirements of the approved program
and each person's responsibilities and
duties under the approved program,
specifically covering the following
areas:

(i) The use of holdover times.

{ii) Aircraft deicing/anti-icing
procedures, including inspection and
check procedures and responsibilities.

(iii) Communicatiens procedures.

(iv) Aircraft surface contamination
(i.e., adherence of frost, ice, or snow)
and critical area identification, and how
contamination adversely affects aircraft
performance and flight characteristics.

(v) Types and characteristics of
deicing/anti-icing fluids.

{vi) Cold weather preflight inspection
procedures.

(vii) Techniques for recognizing
contamination on the aircraft.

{3) The certificate holder’s holdover
timetables and the procedures for the
use of these tables by the certificate
holder's personnel. Holdover time is the.
estimated time deicing/anti-icing fluid
will prevent the formation of frost or ice
and the accumulation of snow on the -
protected surfaces of an aircraft.
Holdover time begins when the final
application of deicing/anti-icing fluid
commences and expires when the-
deicing/anti-icing fluid applied to the
aircraft loses its effectiveness. The
holdover times must be supported by
data acceptable to the Administrator. , -
The certificate holder's program must
include procedures for flight
crewmembers to increase or decrease .
the determined holdover time in- :
changing conditions. The program must
provide that takeoff after exceeding any
maximum holdover timeinthe -
certificate holder's holdover timetdable is
permitted only when at least one of the
following conditions exists:.-

(i) A pretakeoff contamination check.
as defined in paragraph (c)(4) of this
section, determines that the wings,
control surfaces, and other critical
surfaces; as defined in the certificate
holder’s program, are free of frost ice, or
snow.

(i} It is otherwise determined by an.
alternate procedure approved by the
Administrator in accordance with the
certificate holder’s approved program
that the wings, control surfaces, and - -
other critical surfaces, as defined in the
certificate holder's program, are free of -
frost, ice, or snow.

{iii) The wings, control surfaces, and.

other critical surfaces are redeiced and '
a new holdover time is determined. v

(4) Aircraft.deicing/anti-icing
procedures and responsibilities,
pretakeoff check procedures and
responsibilities, and pretakeoff
contamination check procedures and
responsibilities. A pretakeoff check is a
check of the aircraft’s wingsor -
representative aircraft surfaces for frost, -
ice, or snow within the aircraft's :
holdover time. A pretakeoff

contamination check is 4 check to make: - -

sure the wings, control surfaces, and - -
other critical surfaces, as defined in the -
certificate holder’s program, are free of -

frost, ice, and snow. R must be

conducted within five minutes prior to
beginning take off. This check must-be
accomplished from outside the alrcraft
unless the program specifies otherwise. -
(d) A certificate holder may continue . -
to operate under this section without &
program as required in paragraph {c) of .
this section, if it includes inits. - ... .«:
operations specifications a requirement . .

that, any time conditions are such that . - A

frost, ice, or snow may ressonably be- -
expected to adhere to-the dircraft.no -
aircraft will take oﬁmﬁmamm f
checked to ensure that.the wings,
control swrfaces, and other critical
surfaces are free of frost, ice. lnd snm

check must be ammyli
outside the aircraft. .

' hauedinWashlngton.DCmipmharﬁ.
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Washington, DC 20591; telephone: (202)
267-3762 (8 a.m. to 4:30 p.m. e.s.t).
SUPPLEMENTARY [NFORMATION: The
-guidance in this-AC provides one =
method, but not the only method, of
eomplying with the requirements of
revised FAR 121.829. This guidance
material supplements the interim final
rule, FAR 121.629 published elsewhere
. in thig idsue of the Federal Register, 14
CFR 121.629. Due to the impending
winter geason and the eritical safety -
nature of this proposed AC, itia"
_ published in its entirety in order to
allow commenters expedient access to
the document.

b. Reassessment of Icing Procedures.

Prior to the LaGuardia accident, the
FAA and the aviation community in
general had placed priority on
emphasizing the need during icing
conditions for the pilot-in-command
{PIC) to ensure a “clean aircraft" before
takeoff. The FAA believed that pilot
education appeared key to combatting
the threat of wing icing. Although the
FAA still believes the PIC must
ultimately make the decision on whether

-or not to take off, based on a thorough
understanding of factors involved in
aircraft icing, the FAA believes that

- certificate holders who conduct their

£0054 .
- DEPARTMENT OF TRANSPORTATION  Isened in Weshington, DC. an Septerdber: operations under PAR part 121 must
23,1992, . provide their PIC’s with pertinent
Federal Aviation mmmﬂu William J. White, ~ infotmation end eperator-developed
Depusty Director, Flight Standards Sfrvwe pmcedmd:c and criteria in order to make
AC Mo i mwnﬂm&mm a proper decksion.
AC Na: 121-NX c. Conteni of this AC. v
WM‘M 1. Pupose. Low y, this &C provides
Deicing m guidance about the program elements
o This schwisery cicouder (AC) Pm that should be inonrporaded i an air
Faslesal Amiskion one meams, but moi the anly means, for carrier’s mpprowed gmwzsl deicing xd
Mm S , obtaising appeeval of a Gaouad Deicing ann-iﬂngmndpmm
- Ao Ragquest for comments on and Andi-Icing Psogram, and fer-ensuriag about ane
plicacn with Fedexel Aviation ms abe
praposed adviseay cisculet. - E"-m _ 21 Seckion method, but.t e amly matiind, of
weda reatar egulations {FAR) Section 121629, complying with alf pertinest sagntaifons.
> * Propo dveory 2. Related FAR Sections. A
- (ACY121-xx Gmm;ldm and Anti- ¢. Definitions
Icing Program, provides guidance sbout 1213408, 121107, 121,123, 121,135, : ‘ _ .
the program elements that showdd be 121127, 121435, 121.368h), 121.345, Qo o DA ot A d
incorpma‘hl!hunm 124.387, 121.308, 121:375, 121.383(a)3), herein forbe&er Md‘ﬁﬂ&
R Aniciog and anti-dcing progoam. 123,401, 121.403, 101,406, 1.21.415, 121418, material as follows:
This mww«m 121.419, 121422, 121427, 121.433, 133463, a. Hodsover Tisse is defined as the
ommwm éa:ﬁmsﬁfx&ammm estimated time tae applioation of deicing
requirements:of resteed ¥ ederat 2 pacial Fode: viakign Regulation Co yruden :
Aiion Bogrintion Ry secion . (SFAR) No.55, Formatiam o et kst
3. Backgroumd accumulation of snow on the treated
DATIN: Comavents must e cocei ved o surfaces of an aircradt. Holdoser tirwe
or before Oxtaber 14, 1008 a. Accidesite Related to Jcing. begins when the final application of
ADSVRSORE: Weiltten commments. sre Accm %o informetion received in delcnglm fiuid cammences, and
invited om alt mspecie of the: 1992 from {he Nedionol Traseportation it expires mhon the deicing/anii-icing
AC. Commnonitare inust idestily file. Safety Doard NTSB), in the Tast 23 yoars  fluid appliad to the aircraft loses is
- numier NC198-xx, #mad  there have been 15 accidents relatedte  effectivensas.
A"“.‘Wn‘“m the feikure to defoe andfer antl-ive b. Deicing is a procedure by which
locats pospossd foliewing aircreft adequatoly boteve takcooff. On fraat, ice, or snow is removed from the
ocatiore Fmisenl Awiadinn March 12, 1000, » U8, air carier aircraft in arder to provide clean
Admnistmhﬁn' Flishsw crashod ou taleolf feern LaGunardia surfaces. - ,
ms“um‘mmmﬁ' dl; nc}%uvﬁzm Airport inu snowetorm during wighttime ¢ A, Icing is a preceutionary
SW., Washington.eDCp enm " operations. While the NTSB las wot ¥et  ;rocedure that provides protaction
isowed 2 probable caoupe finding for this 4544t the formation of frost ar ice and
POR FURTHER INFORMATION m‘“ accident, the FAA has proceededon the  4ccummulation of snow on treated.
gtl}eﬂn;ilakalg. FhSht Sténdm&a : :g.m:.h:tm:ﬂ.wn : surfaces of the aircraft for a limited
800 Independence Avemms, SWV... - ) ) pert 4 period of time.

5. Related Reading Material

The following material should be
useful in developing training program
subject material and instructions and
procedures for incorporation in the
certificate holder's manuals: AC 20-117,
“Hazards Following Ground Deicing and
Operations in Conditions Conducive to
Aircraft Icing”; FAA publication,
“Winter Operations Guidance for Air
Carriers and Other Adverse Weather
Topics’; and the following publications
of the Society of Automotive Engineers'
(SAE): AMS 1424, “Deicing/Anti-Icing
Fluid, Aircraft, Newtonian—SAE Type
I'"; AMS 1428, “Fluid, Aircraft Deicing/f .
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A maitic, SAE Type II”; and ARP 4737,
+*Alrcraft Deicmg/AntHcmg Methods
with Fluids, for Large Transport
" Alreraft”; AC 120-XX, “Pilot Guide—
. Large Aircraft Ground Deicing”;
3 ‘International Standards Organization
(ISO) publications: ISO 11075, ,
“Aerospace—Aircraft de-icing/anti-
icing newtonian fluids 1SO type I"’; ISO
11076, " Aerospace—~Aircraft de-icing/
. antiricing methods with fluids”; 1SO

- 11077, “Aerospace—-De-icing/anti-icing
_ self propelled vehicles—Functional
requirements”; 1ISO 11078, “Aerospace—
Aircraft de-icing/anti-icing non-
newtonian fluids 1SO type I1.”

6. Program Elements

A certificate holder's ground deicing
- and anti-icing program, as approved
under FAR 121.829(c), should encompass
at least the elements that follow {see
paragraph 7 and following for detailed
discussion of these elements):

a. Management plan detailing
operational responsibilities and
procedures.

b. Holdover timetables and
procedures for their use.

¢. Aircraft deicing/anti-icing
procedures and responsibilities,
pretakeoff check procedures and
responsibilities, and pretakeoff
contamination check procedures and
responsibilities.

d. Initial and recurrent ground training
and testing for flight crewmembers and
qualification for all other affected
personnel.

7. Management Plan )

FAR 121.533, 121.535, and 121.537
state, respectively, that each domestic,
flag, and supplemental air carrier and
commercial operator is regponsible for
operational control. In order to properly
exercige operational control (when
conditions at an airport are such that
frost, ice, or snow may reasonably be
expected to adhere to its aircraft) the
certificate holder should develop,
caordinate with other affected parties,
implement, and use a management plan
to ensure proper execution of its
approved deicing/anti-icing program. An
operator’'s management
identify the manager respon:ible Tm' the
overall deicing/anti-icing program, -
identify each subordinate manager, and
describe each manager's functions and
responsibilities under the applicable
FAR which are needed to properly
manage the certificate holder's deicing/
anti-icing program. The plan should

encompass at least the elements
discussed in the following paragraphs:

a. Operations

Determine the management position
responsible for ensuring thai all

" necessary elements of the management

plan and the deicing/anti-icing program
have been developed, properly
integrated, and coordinated; that the
plan and progrant have been -
disseminated to all those persons who
have duties, responsibilities and
functions to perform in accordance with
them; and that adequate management
oversight of the program continues to be
maintained. The following actions
should be taken:

(1) Determine who (position
description) will be responasible, at each
airport where operations are expected
to be conducted in conditions conducive
to ground icing, for deciding that ground
deicing/anti-icing operational
procedures are to be executed and
when.

(2) Detail the funcﬁons, duties;
responsibilities, instructions, and
procedures to be used by flight
crewmembers, aircraft dispatchers, and
management personnel for safely
dispaiching or releasing the particular
type aircraft used in its operations while
ground deicing/anti-icing operational -
procedures are in effect. The program
should contain a detailed description of
how the certificate holder determines
that the conditions at an airport are such
that frost, ice, or snow may reasonably
be expected to adhere to the atrcraft;
and that ground deicing/anti-icing
operational procedures must bein
effect. :

(3) Determine who (position
description) will be respanasible for
coordinating the applicable portions of
the management plan and the deicing/
anti-icing program with the managers of
the air traffic control tower (ATCT) and -
the airport.

(4) Determine who (pesition -

" description) will be authorized to enter

into agreements with the manager of the

"ATCT at each airport regarding

particular gate hold procedures during
. lcing conditions; and with the alrport ‘
manager at each airport

aireraft secondary detcingf anu-ncmg

_locations snd eivcraft pretakeoff

checking locations.

- (5) Bnsure that a detailed description -

of the, cing/anti-§ m is
wrated i the certificate holder’s
mmuhuor the use and guidence of .

-

flight, ground operations, and
management personnel) in conductmg
its operations under icmg conditions.

b. Maintenance.

Determine who is responsible for
ensuring that sufficient competert-
personnel and adequate facilities and co
equipment are available [at each airport, g

‘where operatiohs are expected to be

condugted under conditions conducive -
 ta grownd icing) for the proper deiting .. .~ - - .
and anti-icing of the-certificate holders - - -
aircraft. The following actions should be
taken:

-(1) Ensure that all necensary :
maintenance elements of the -
management plan and the deicing/anti-
icing program have been developed, : i
properly integrated, and coerdinated; - |
that the maintenance plan and program - l
have been disseminated to all those ~~ -
persons who have duties; . -~
responsibilities, and functions to
perform in accordance with them; and .

" that adequate management oversight of 1

the program continues to be maintained, = -
(2) Detail the functions, duties, - - |
responaibilities, insiructions, and - - - e 1
procedures to be used by it grownd. -+ - - (
personnel, maintenance pationml,.and S
management personnél for S
dispatching or releasing the pi it SRR
type gircraft used in its operations »’!vhﬂc«~ S 1
|
|

ground deicing/anti-icing operaﬁonat
procedures are in effect. :

(3) Ensure that a detafled dncnptixm v
of the meintenance pordon ofthe - -
deicing/anti-jcing program ’
incor, in the cetﬁﬁcatt holdcr g
manuals (for the use and guidanceof -~ -
maintenance, ground, and managemerg -~ - |
personnel) in oonducﬁngiumt 5o 3
under icing conditions. . 0

8. Holdover Timetables andProcodm'é(: e 1
for Théir Use. S 3

FAR 121.629(c)(3) requires &at ﬂm
deicing/anti-icing B
holdover timetables and- themedmu-
for the use of thess tables by.the
certificate holder’s personnel. The -

" certificatg huldﬂt'
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- a: Responsibilities and Procedures.

The certificate holder's program
should define operational
responsibilities and contain procedures
for the flightcrew, aircraft dispatchers or
flight followers, and maintenance and
ground personnel applicable to the use

" of holdover times and resultant actions

if the certificate holder's maximum
holdover time is exceeded. These
procedures should include gate
procedures, commnnication between
ground crew and flightcrew to establish
the start of holdover time and to relay
other pertinent information regarding
the deicingfanti-icing process, flight
crewmember use of the pertinent
holdover timetables, and coordination
with air traffic control {ATC).

b. Development of Holdever Timetables.

Each certificate holder is required
under FAR 121.628{c){3) to develop
holdover timetables for use by its
personnel. These timetables are required
to be supported by data acceptable to
the Administrator. Curvently, the only
acceptable data is that developed by the
Society of Antomotive Engineers (SAE)
and the International Standards
Organization (1SO). ARP 4737, “Aircraft
Deicing/ Anti-icing Methods with Fluids,
for Large Transport Aircraft,” and iSO
11078, *Aerospace—Adrcraft
anti-icing methods with fluids,” contain
the tables that are currently considered
acceptable for use by the certificate
holders to develop their holdover
timetables. Holdover times in excess of
those specified in the current editions of
the SAE{1SO holdover timetables are
not acceptable; however, the certificate
holder may require the use of more
conservative times then those
in the SAR/1SO tables. Appendix A of
this AC contains the holdover :
timetables exiracted from te current
SAE[1SO documents.

c. Use of Holdover Timetables

Holdover times are only an estimate
of the time of effectiveness for deicing/
anti-icing fluids and are based on a
namber of variables. FAR section
121.628(c)(4) requires a pretakeoff check
of the wings or répresentative surfaces
to be completed by the fightcrew prior
to takeoff and within the holdover time
range. Air carvier masuals should
contain detailed procedures regarding
the use of the timetables in their
operations, FAK section 121.820(c}{3)
requires thet the certificate holder's
program contain procedures for Right
crewmembers.4o increase or decrease
the determiined holdover lime in
changing conditions. Weather
conditions that cowld result n a change

- gee gircraft.surfaces,
- weather conditions and other factors

. tothe determined holdover times
include, but are not limited {0, a

significant rise in the ambient
temperature to well sbove freezing, the
ead of precipitation, or other changes in
temperature or precipitation type or
intensity. Procedures should consider
the certificate holder's capabﬂity w0
disseminate information, in real time, -
concerning changing weather

r
contained in AC 26-117, “Hezards.
Following Ground Defciag and Ground
Operations i Conditions Conducive to
Aumft lcing"; AC 120-XX, "Pilet .
Aircrafi Ground Deiang‘
SAE ARP 4737, “Aircraft
icing Methods with Flaids, for Large
Transport Aircraft”; and ISO 11678,
“Aeroopace——Anmft de-icing/anti-
icing methods with inide.”

d. TukeoffA!ter &eHoldover'l‘imeh
Exceeded

-Under FAR § 321.629{c), hkeoﬁ after
the maximum holdover time has been
exceeded is permitted aaly if one or
more of the Tollowing actions has been
taken, The certificate holder’s program
should detail actions to be accomplished
if the holdover time is exceeded.

(1) A pretakeoff contamination check
is made to ensure that wings, control
surfaces and other critical surfaces, as
defined in the certificate helder’s
program, are free of frost, ice or snew.
The operator’s program should include
detailed guidelines and criteria for
flightcrew and ground personuel to
follow to accomplish this checking
requirement. This check is acocomplished

within five minutes befors
takeoff and 1s gen m

outside the atrcraft, m the program -
speciies otherwise. Factors determining

whether or not the check can be K
accomplished ffom within the aireraft .
include the ability of the Sightcrew to
conditions,

which determine the a to assess
the condition of the atreralt; or

{2) 1t is otherwise determined by an
alternate pmcadme, that wings, control
surfaces, and other critical surfaces {as
defined in the certificate holder's :
program) are free of frost; fce, or snow.
Other memns or determinations consist
of procedures techriques or squipment -
{such as wing icing sensors} to estab!lth
that critical surfaces are not
contaminated. These means or ’
determinations should be detatled and
approved in the pperator’s program; or

(3} The wings, control surfaces, and -
other critical surfaces have been re-
deiced and 2 new holdover time has
been established. Coordination -

procedares for the use o

procedures should be detailed for the
accomplishment of this re-deicing.

- QAsztDefwAm-Iam

. Respons:bdum ,

Certificate holders' manmals’ l!muld :
cantein detuiled procedures for the ‘
deiﬁqgandanﬂ-idmmspedﬁcto :
each aircraft type. Certifi :
shon!dhma!rmft~
elinesand

crewmembers and other pemonnel to
determine whether or not aircraft
critical surfaces are free of
contamhuﬁs

‘a. Idenﬂ&cnhm of Critical Amnft

The critical atrcraft surfaces which

‘ should be-clear of contaminants before:

takeoff shonld be described in the
aircraft manmufactuvers’ mﬁntename
manual or other manufacturer-
developed documents, such s sm or
operations bulletins,

{1) Generally, the foﬂowi:gMbe :
considered t6 be critical alrcraft

snriacea.ifﬂnaa&cnnmamfacm'er ‘
- information is not available:

(a)&fommmmmhufdg ;
static ram-air intakes for engine

ports,
- control and flight imtmmmm

(b) Wines.rémpennm andmnm!

. " surfaces.

ire o g s
(z)mmﬂuu

: mmm&&m
- flight mazmal orthe operations menual,
for each type of aircraft-used (n thelr

: tions, the tative surfaces
thichmay bechemd,whm ott‘ha.
orltiealalrm'a!tmfhmbymght :

uuz.
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crewmembers in the conduct of

‘pretakeoff checks.

{1) Some aircraft manufacturers have

' identified certain aircraft surfaces which

the flightorew can readily observe
during day and night operations to
determine whether or not ice, frost or
snow is pccumulating or forming on that

surface, and, by using itasa .

- representative surface, can make a

reasoned judgement regarding whether
or not ice is adhering Yo other aircraft

‘'surfaces. Certificate-holder operational
.. experience can also be used to define
" representative surfaces. In the absence

of this information, the following

- guidelines should be considered in
.identifying a representative aircraft
surface: - o

{a) The surface can be clearly seen

from inside the cockpit, and it is close
" enough to the viewer to be able to

determine whether or not ice, froat, or

. snow is forming or accumulating on the .
’nrtaoe "? ! - ’

- (b) The surface should be unheated.
(c) The surface should have been
treated with deicing/anti-icing fluid
duﬁn&;h;e time that flaid was applied to
the other aircraft surfaces; however, it is
reco, d that it is indusiry practice

" not to apply Type 1l fluid forward of the
" leading edge of the wings, and that Type

. 1fluid may be applied only to the wing
* surfaces, without being applied to areas

visible from the cockpit. Designation of
répresentative surfaces is not limited to

_treated surfaces.

{d) Surfaces sut‘:h‘ as propeller

_spinners and windshield wipers should

also be considered.

c. Techniques for Recognizing
Contamination on Aircraft Critical or
Representative Surfaces. . a
Certificate holders should have
aircraft-specific techniques for the use
of their flight crewmembers and other
personnel to recogniZe contamination on

- critical orrepresentative aircraft - -
.surfaces when the certificate holder has

procedures for the conduoct of preflight

- external aircraft icing checks, inside-
- and putside-the-aircraft pretakeoff
.checks, and pretakeoff contamination .
‘checks. Some indications for loss of

effectiveness of deicing/anti-icing fluid

" or contamination on afrcraft surfaces

include pragreesive surface freezing or
snow accurulation, or random snow
accumulation or dulling of surface
reflectivity {loss of gloss) caused by the

- gradual deterioration of the fluid to

slush, Deicing/anti-icing fluid
manufacturers should also be consulted
for information on the fluid ’
characteristics and indications that the

fluid is loging its effactiveness.

" d. Types of Icing Checks

FAR 121.829 identifies three different
icing checks or procedures (to follow
ground deicing/anti-icing) which may be
required to be accomplished under an
opertor's approved deicing/anti-icing
program: -

(1) Aircraft deicing/anti-icing :
procedure, Certificate holders should
have procedures which ensure that,
following aircraft deicing and anti-icing
fluid application, a preflight external-
aircraft icing check of the critical
aircraft surfaces has been conducted by
qualified ground personnel; this check
determines whether or not the critical
surfaces are free of frost, ice or snow
before push-back or taxi; and the results
of the check are communicated to the
PIC by an acceptable means.

{2) Pretakeoff check. This check is
required under FAR 121.628{c)(4) any
time that ground icing conditions exist

- and the aircraft has been deiced/anti-
. iced and a holdover time is established.

It is accomplished within the holdover
time range, and normally is
accomplished by the flightcrew from
inside the cockpit. The aircraft’s wings
or representative aircraft surfaces are

- ‘checked for contamination prior to

takeoff. The surfaces to'be checked are
determined by manufacturer data,
carriet operational experience, or
guidance contained in this AC, The
pretakeoff check is integral to the use of
holdover times. Because of the variables
involved in the determination of

- holdover times, it is necessary for the

flightcrew to look outside the aircraft to
asgess current weather or other
situational conditions, and the aircraft
condition, and not rely on the holdover
times as the sole determinant that the
aircraft is free of contaminants.

(3) Pretakeoff contamination check.

" FAR 121.829(c)(3)(i) requires that

certificate holders must have aircraft-
specific procedures for use by flight
crewmembers and qualified ground
personnel to engure that the aircraft
wings, control surfaces, and other
critical surfaces remain free of frost, ice,
or snow when a holdover time has been
exceeded. The pretakeoff contamination
check, conducted within 5 minutes of
takeoff, is one of three alternative =~
actions to be taken if a holdover time is
exceeded. The following should be
considered in the development of the
procedures.

(a) Certificate holders who operate
hardwing airplanes with aft, fuselage-
mounted, turbine-powered engines
(excluding turbo-propeller-powered -
engines) should conduct this pretakeoff
contamination check from outside the
airplane, Because of the difficulty in

- recurrent ground training, testing for

detecting contaminants on these
airplanes, the pretakeoff contamination
check should include a physical (tactile)
check of selected portions of the wing

leading edges and the upper wing

surfaces.

{b) Operators of other aircraft may
conduct this check from inside or
outside the aircraft as specified in the

«certificate holder’s program. Certificate

holders should consider the following in
the development of guidelines to be used
in conjunction with the techniques for
flight crewmember recognition of
contamination of critical aircraft
surfaces and the procedures for
conducting pretakeoff contamination
checks inside the aircraft.

1. Can enough of the critical surfaces
be seen to accurately determine whether
or not they are free of contaminants?
This determination should consider the
aircraft type, the method of conducting
the check~-that is, from the eockpit or
cabin; lighting; and atmospheric
conditions, ,

2. Does the certificate holder have
procedures to recognize, and have flight
crewmembers been properly trained to

. recognize changes in weather conditions

to allow the PIC to ascertain whether or
not the critical aircraft surfaces could
reasonably be expected to remain free
of contaminates?

10. Initial and Recurrent Ground
Training, Testing and Qualification

a. General/ All Personnel.

The operator’s training program
should include initial and annual

flight crewmembers and qualification for
all affected personnel concerning the . ™%
specific requirements of the program
and the duties, responsibilities, and
functions detailed in the program. The
effective date of FAR section 121.629
requires that initial program training, o
testing and qualification be completed -
prior to November 1, 1992. The FAA will -
allow maximum flexibility in providing - 4
the required training, testing, and. ey
qualification for this first winter season. -
Initial training and testingcanbe
accomplished through the issue of -
bulletins, manual revisions, self-grading " .y
quizzes or other review materials. . =4
Receipt of training documents will _
satisfy the testing requirement for this : =2
initial winter season. Formal testing will
be accomplished in the next recurrent
training cycle. On-the-job qualification
for ground personnel should include -
those elements spegific to the final-
deicing/anti-icing rule to include use.
holdover times, fluid application, and
checking procedures. R e
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be used. Commurcations from the

ground crew to the cockpit crew should

consist of the following information: -

{aa) Fluid type (for example, Type I or
Type 1I).

(bb} Fluid/water mix ratio

(cc) Start time of final fluid
application of holdover time.

anti-icing check.

2. ATC Coordination.

3. Dispatch or flight follamng
coordination.

4. Means for obtaining most current
weather information.

(f) Use of holdover times for the
cockpit crew. A pretakeoff check is an
integral part of the use of holdom
times.

{8) Procedires when holdover time is
exceeded.

1. Pretakeoff contemination check.

2. Alternate means to determine
whether or not surfaces are free of frost,
ice or snow,

3. Re-deice and establish new
holdover time.

(2) Aircroft descing/anti-icing
procedures including checks to detect

. contractor
{dd) Accomplishment of post-deicing/ -

certificate holders will utilize mln:t
services, such es aircrait .

fligh supesvisary responsibili
for certificate holders who w in
supplemental operations, who employ
deicing/anti-icing services,
and who are unabie to arrange for the
training and qualification of the .
coniractor personnel in advance of
operations into airports whexe these
contracior services sre to be performed.
{h) Dewmg/datr%:mg
and Respons ibilities. The

_ training program should have aircraft-

spgciﬁc surface contaminetion chedking
Each

Beguired.
.certificate holder shomid deteil the types. - the

of checks required and the methods for

persannel, deicing squipment, sad
lighting, ifapphcable.nqlimdb D
accompilish the

o) Phighiceew poclight inapoction/
cold weather w inapsction

company etatimpmlb S
. coordinate requiremmsbs h“
premkeoﬁ mhminlﬂnn chpck. -

' Alao; cartificate holders
: should encunﬂlhunm who
of the check a# wedl as the location, and. -

the deloing/

have n

o e fo d : e S

ures shoukd be in effect,
fvllowhgm.itﬂ.h.«m
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. may reasonably be expected to adhere

to the aircraft.
1. In-flight Ice Accumulation.
Certificate holders should have
rocedures which ensure that the
ﬁishtcrews of arriving flights report

- occurrences of in-flight icing to the

person responsible for executing the
certificate holder’s deicing/anti-icing
program at each airport where the

- certificate holder conducts its

operations. This is a problem whenv '
flights are-scheduled for short -
turnaround times—for example, for so

* minutes or less, and when ambient
. temperatures on the ground are at or
- below freezing,

2. Freezing Precipitation. Snow. sleet,

- freezing rain, drizzle, or hail which -
“adheres to aircraft surfaces.

3. Frost. (including hoarfrost) is a
crystallized deposit, formed from water
vapat bn surfaces which are at or below

DC (32 .F]

4. Freezing Fog. Clouds of supercooled

. water droplets that form & deposit of ice

on objects in cold weather conditions.
" 5. Sriow. Precipitation in the form of
small ice crystals or flakes which may
‘accumulate on or adhere to aircraft
surfaces. -

8. Froering Rain. Water condensed

- from atmospheric vapor falling to earth
- in'supercooled drops, forming iceon
. objects.

7. Rain or Hzgh Humidity {on Cold-
Soaked Wing). Water forming ice or
frost on the surface when the
temperature of the aircraft wing surface
is at or below 0 °C (32 °F), Certain
aircraft, such as McDonnell Douglas
Models DC-0-80 series and MD-88

series airplanes, are currently
" susceptible to-the formation of frost or

ice on their wings’ upper surfaces when
cold-soaked fuel is in the main wing fuel

" - tanks, and the aircraft are exposed to .

conditions of high humidity, ran,
‘drizzle, or fog at ambient temperatures
well above freezing.

8. Underwmg Frogt. Takeoff with frost
under the wing in the area of the fuel
tanks {caused by cold-soaked fuel)
within limits established by the aircraft

. manufacturer, accepted by FAA aircraft

certification offices and stated in .
gircraft maintenance and flight manuals,

permitied. .
mag) Critical Aircraft Surfaces,
Certificate holders should identify for
each type of aircraft used in their
‘operations, the critical surfaces which
should be checked on flight-

' crewmember-conducted, preflight,

external-aircraft icing checks and
pretakeoff checks or pretakeoff
contamination checks. Information from
the aircraft manufacturer (or from this
AG, if the subject information is not

available from the aircraft
manufacturer) should be used to
determine the critical surfaces for each
airgraft type.

(c) Representatzve Aircraft Surfaces.
Certificate holders should identify for
each type of aircraft used in their
operations, the representative aircraft
surfaces which should be checked on
flight-crewmember-conducted:
pretakeoff checks. Information from the
aircraft manufacturer, or information

- developed from carrier operating

experience, should be used to determine
representative surfaces. In the absence
of such information, information from
this AC can be used to determine
representative aircraft surfaces.

(d) Effects of Frost, Ice, Snow, and
Slush on Aircraft Performance,
Stability, and Control. The certificate
holder should obtain this information
from the manufacturer of each type of
_aireraft it uses in its operations and
should ensure that its flight
crewmembers, aircraft dispatchers, and
management personne] understand
these effects. Accident data and NASA
studies have confirmed some aircraft
manufacturer data that the effects of
wing contamination may be significantly
more pronounced for hard-leading-edge
(hard-wing) airplanes than for slatted-
leadmg-edge {slatted-wing) airplanes.
According to McDonnell Douglas, the
presence of even minute amounts of ice
or other contaminates (equivalent to
medium grit sandpaper) on the leading
edges or upper surfaces of the wings of a
DC-9-10 geries airplane results in
significant loss of wing lift, which
causes the airplane to stall at lower-
than-normal angles of attack during
takeoff. The discussion of these effects
should include, but is not limited to, the
following subjects: .

1. Increased drag/weight. ‘

2. Tendency for rapid pitch-up during
rotation or wing roll off.

3. Loss of lift. -

4. Stall occurs at lower-than-normal
angle of attack.

5. Buffet or stall occurs before
activation of stall wa

6. Decreased effectiveness of flight
controls,

(4) Types, purpose, characteristics,
and capabilities of deicing and anti-
icing fluids. Deicing and anti-icing fluids
with differing characteristics and
capabilities exist; they may undergo

.improvements, and new types of fluids

~ may be developed. Certificate holders
should ensure that their flight
crewmembers, aircraft dispatchers, and
management personne!l generally
understand the purpose and capabilities
of the fluids used in the deicing/anti-
icing program; and that their flight

- discussed:

crewmembers are generally
knowledgeable of the characteristics of
each type of fluid. Certificate holders
should refer to the following SAE
publications for additional information
on specific deicing and anti-icing
methods and procedures and on fluid
characteristics and capabilities; AMS -
1424, “‘Deicing/ Anti-Icing Fluid, Aircraft,
Newtonian—SAE Type I''; AMS 1428,
“Fluid, Aircraft Deicing/Anti-Icing, Non-
Newtonian, Pseudo-Plastic, SAE Type
II"; and ARP 4737, “Aircraft Deicing/
Anti-Icing Methods with Fluids, for
Large Transport Aircraft”; and the
following ISO documents: ISO 11075,
“Aerospace—Aircraft de-icing/ Anti-
icing newtonian fluids ISO type I"’; ISO
11078, Aerospace—Aircraft de-icing/

- anti-icing methods with fluids”; 1ISO

11077, “Aerospace—de-icing/anti-icing
self propelled vehicles—Functional
requirements’; ISO 11078, “Aerospace—
Aircraft de-icing/anti-icing non-
newtonian fluids 1ISO type IL.”
Certificate holders should ensure that at
least the following subjects are

(a) Deicing fluids:

1. Heated water. '

2. Newtonian fluid (SAE/ISO Type I)
(see Caution).

3. Mixfures of water and SAE/ISO
Type I fluid.

4, Mixtures of water and SAE/ISO
Type I fluid.

Note: Deicing fluid should be applied
heated to assure maximum efficiency.

(b} Anti-icing fluids:

1. Newtonian ﬂuld (SAE/ISO Type I)
{see Caution).

2. Mixtures of water and SAE/ISO
Type I fluid.

3. Non-Newtonian fluid (SAE/ ISO
Type II).

4, Mixtures of water and SAE/ISO :
Type II fluid.

Note: SAE/1SO Type Il anti-icing fluid is *
normally applied cold on clean aircraft L
surfaces, but may be applied heated. Cold - -
SAE/ISO Type II fluid normally provides - .
longer anti-icing protection. SAE/ISO Typel |
anti-icing fluid should be applied heated.

Caution: SAE/ISO Type I fluids
supplied as concentrates for dilution
with water prior to use should not be ™
used undiluted. This is due to adverse
aerodynamic effects of propylene glyed ;
based fluids and the freeze point .- *
characteristics of ethylene glycol- based, :
fluid.

(c) Fluid Characteristics.

1.Type I Fluids.

{aa) Unthickened. -

(bb) Limited holdover time. et

(cc) Applied to form ﬂun liquid fihm
wing.
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2. Type II Fluids. »
(aa) Thickened.

{bb) Longer holdover times in
comparison to those of Type I fluids.
(cc) Application results in a thick
liquid film (a gel-like consistency) on

w

ing.

(dd) Wind flow over the wing (shear)
causes the fluid to progressively flow off
the wing during takeoff.

3. Deicing/Anti-Icing Fluids
Handling/Performance Implications,
The type fluid used and how completely
the fluid flows off the wing during
takeoff determines the effects of the
following handling/performance factors.
The aircraft manufacturer may also
provide performance information
regarding the use of the different
deicing/anti-icing fluids,

(aa) Increased rotation speeds/
increased field length.

{bb} Increased control {elevator)
pressures on takeoff.

{cc) Increased stall speeds/reduced
stall margins.

(dd) Lift loss at climbout/increased
pitch attitude.

{ee) Increased drag during
acceleration/increased field length,

{ff) Increased drag during climb.

{gg) For Type 1I fluids, fluid build-up
on the runway takeoff end may
significantly reduce runway coefficient
of friction.

¢. Maintenance and Ground Personnel
Training

At least the following subjects for
ground personnel (for example,
maintenance mechanic, ramp agent,
contractors) should be discussed.

(1) Effects of frost, ice, snow, and
slush on awmft surfaces. This
discussion is intended to provide ground

personnel with an understanding of the

critical effect the presence of ice and
snow on flight surfaces can have, and
should include, but ig not limited to, the
following

(a) Loss of Lift.

(b) Increased drag/weight.

(c) Decreased control.

{d) Aircraft-specific areas.

1. Engine foreign object damage (FOD)
potential.

2. Pam-air intakes,

3. Instrument pickup points.

4. Leading edge device (LED) aircraft
{slots, slats and flaps) and non-LED
aircraft.

(2) Fluid characteristics and
capabilities. Deicing/anti-icing fluids
with differing properties exist and may
continue to be developed. To the extent
that they are being utilized by an air
carrier, they should be addreued 1n
training program

(a) General ﬂuid dosmptims

{b} Composition and appearance.

(c) Health precautions/environmental
considerations.

(d) Differences between Type I and
Type I deicing/anti-icing fluids.

{(e) Purpose for each type.

(f) Capabilities.

(g) Shearing characteristics in storage
and handling.

{h) Fluid application methods.

{3) Holdover times. A discussion of
holdover times should indnds thc
following:

(a) Source of holdover time dnta '

{b) Precipitation category. -

1. Precipitation intensity.

2. Duration of predpitatlon

to holdover time. .

(¢} Relationship of holdover timeé to
particular fluid concentrations for Type I
and 1 fluids.

- (d) Identification of when holdover
time begins and ends.

(e) Communication procedures
between ground personnel and
flightcrew to determine the start of
holdover times.:

{4) Equipment. An understandmg of
the capabilities of the deicing equipment
and the qualifications for operation are
necessary. The equipment portion of the
training program should include the
following:

(a) Description of various equipment

(b) Operation of the equipment.

(5) Preflight check. (a) In the pre-
departure sequence, ground deicing may
be initiated at one or more of the
following times:

1. On overnight aircraft, if
appropriate.

2. At the gate, following checking by
the cockpit crew and a request for

dei
cm?’ter a normal preflight by ground

personnel or the flightcrew and after the

crew is on board the aircraft.

(b} In each case, the preflight and the
decision on whether or not to deice/
anti-ice should be based on appropriate
consideration of the circumstances and
should include the following:

1. Weather conducive to ice formation
or snow accumulation. -

2. Aircraft critical areas (general and
aircraft-specific).

Note: For aircrafi-specific items, refer to
the aircraft operating manual,

(6} Deicing/anti-icing procedures.
Ground personnel should be
knowledgeable of deicing and anh-xcmg
application procedures:

{a) One-step deice and two-step
deice/anti-ice process.

(b) Communications from the ground
crew to the cockpit crew should provide
the following information:

- 1. Fluid type. »

2. Fluid/water mix ratio. .

3. Start time of final deice/anti-ice .
application. Lo

4; Post-application check
accomplished. .

{c) Safety requirements and '
emergency procedures, :

@ Deidng/anﬁvimng pr}or to aircrew
arrival, .

tq) Nom;al airmw deicins
(f) Remote deicins proce&ure&

S Aira-aft—upedﬁccomideraﬁom.
2. Location-apecific procedms. -

8, Safety precautions.”
3. Relationship of precipitaﬂon c.hange :

(g) Post-application chonké An inleanl |
partof a

P mmp%mm S
‘to determine that all critical surfaces . .-

have had snow, ice or frost removed. -
(7) Pretakedff contamination check, .
This check is accomplished when the.

_ holdover time has been axceeded and .
" ‘within 5 minutes of takeoff. Each carrfer . :

will define the content of the pretakeoff
contamination ¢heck: The check could

- be conducted from inside the aircraftby .
the flightcrew or from outeide the
sircraft b:v qualified ground patoml.

rsroundpemnndlhould

: includa the following:

{a) When the check is requimd.
(b) The necessary resources,
personnel, devices and standards to
properly accomplish the check, o
{c) Where the check will take phcc.
(8) Contractor deicing. Many :
certificate holders will utilize-purties.
other than themselves to perform .

- deicing. The aecondpartywﬂhwhm
" they reach an agreement to provide -

deicing services could be another . -
carrier, a fixed-base operator or soms

-other servica provider at an airport. -

Training for deicing services from other -
than the carrier should include the ‘

‘ following:

{a) An approved contract trainins
program and application of standards
that meet the carrier's own training and
application criteria. . :

(b) Train-the-trainer program (the

"carrier trains the contract deicing . -

personnel or designated trainer).

{c) Alternate airport procedures whm _
contract service agreements are not - v
present,

(d) Guidance that the cockpit crew

“will hold contractor to their awn sirline :

standards.

{9} Ground Pemome! me)'!cab’mj -
Quality Assurance. Air carrier ,
deicing programs must have s set

‘standard to judge & person’s
qgualification

Han as a ground deicing person
andaqudityuwmoepmgramto B




_ qumiadﬁhhhahis\mof
) The
the indi

showdd be tallored to
airline with each air

name liat of deicing personze!

" should be made avatlabletoall

managers responsfble for deicing at their

“{c) An ongoing review plan is needed
to-evaluate the effectiveness of the

| adesuste numier of people trained each -

yoar % foster the vuccess of the: -
prograss. Recurrent training will be a
step b that prooves.
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11 Outside-the-Afrceaft Chock in Lieu of beginning takeoff and is accomplished
an Approved Groand Deicing/Anti-Icing from outside the aircraft. Certificate

A certificate helder may coniiove 0
operate without ea spproved ground
deicing/anti-icing program if it has
procedures and propeciy trained
personnel for the conduct of an cutside-

: " the-aircraft check in aceordancs with
: mewmimxz).

121.415(g}, 121106, snd 121.123. The
authorization for the conduct of this
check ia Heu of an approved progrem
will be contained in the pertificate
holde:r’s operationy specifications
(OpSpecs). As stated in FAR 121.620(d},
this check is wcovmplished when
conditions are such that frost, ice, or
snow may reasonably be oxpected to
adhiere to the afrcraft. Under FAR
121.629(d) the check is required to be
completed within 5 minutes prior to

holders’ menusals and training programs
should detail procedures for the condact
of this check.

Appendix A

Note:This.appendix contains holdover
timetable data extracted from “SAE
Aerospace Recommended Practice™; ARP
4737, “Aircralt Deicing/ Anti-icing Methods
with Muids, for Large Transport Aircraft”;
and 150 11079, “Aerospace—Aircraft de-
icing/ant-icing methods with flulds.” These
excerpts are inctuded to provide the holdover
times that are acceptable foruse in
developing a carrier’s holdover timetables.
The certificate holder should consutt the
referenced BAE and 130 docoments for
complete information for development of
timetables #nd procedures for their use.

SILLING CODE #010-13-M
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& Table 1. Guideline for Holdover Times Anticipated by SAE Type }l and 1SO Type Nl Fluid Mixturu asa
Function of Womhc Conditions and OAT.

=BT

CAUTION! muunronmnwmmmmv »
IT SHOULD BE USED IN CONJUNC’TION WATH PRE-TAKEOFF CHECK PROCEDURES

Neat-Fluid
Water
{% by Volume]

|
|
|

Concentration

pproxnmate "Holdover

[imes Ant:ctpated Jnder Various eather 1

Condmons {hours: mmutes)

0:20-0:45

50750 400 |0:35-1:30]0:15-0:30 12-0:
70070 300 0:35-1:30 [ 0:20-0:45 | 0:08-0:20| CAUTIO

: _ el Clear ice may
757125 5:00 0:25-1:00[0:15-0:30 [ 0:04-0: 10| require touch

50/50

~10:20-0:45

0:05-0:15

0070

0:35-1:30

0:20-0:45

75/25

0:25-1:00

100/0

8:00 0:35-1:30

0;2@:45

100/0 it |A buffer of at leagt /7°
7°C(13°F) Jicing at OAT betow -25°C(-13°F).. Coyisidu use of Tvpe i Mds when
Buffer is  ISAE or ISO Type 1l cannot bc used. B
maintamed

T3 Tust Ba

THIS TABLE DOES NOT APPLY TO OTHER THAN SAE OR I8¢ TYPE W FPO FLUIDS.

THE RESPONSIBILITY. FOR THE APPLICATION OF THESE DATA REMAINS WITH THE USER,

faTmﬂuudfar” |




208854 -M’m/vds:.mm;rm,s«mmmwym

Tmz.emmwmum SAE T LadiSOT 1 Fiuid Mtures as
achﬁonalmW OAT. oo

CAUTION! THIS TABLE IS FOR USE IN DEPARTURE PLANNING ONLY.
IT SHOULD BE USED ¥ CONJUNCTION WATH FRE-TAXEOFF CHBECK

Ftoezhﬁ Point of Type | fluid mixture used must be at least 10°C(18°F) below OAT.

Apprmte Haldover Tames chnpatod Undet
Various Weather Conditions

0: 18-0 45 ; 0:12-0:30{0: 06—0 15 O 02~0 0%

18045 10:06-0:15§0:06-0:1540:01-0:03 comay. 4
: : froquire towch forg
confirmation

m TABLE DOES NOT APPLY TO OTHER THAN S8AE OR IS0 TYPE | FPD FLUIDS.

/MWMMMMMOGMSEDATAREWMWTHEM.

- [PR Doc. 82-23856 Filed 9-26-0%; 1143 am] _
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Corrections

Federal Register
Vol. 57, No. 217

Monday, November 9, 1992

DEPARTMENT OF TRANSPOETA'.I'ION

Fe&erai Aylatlon Administration

14 CFR Part 121

[Docket No. 26930; Amendment No. 121~
231) '

[RIN 212-AE 51)
Aircratt Ground Deicing and Anti-icing

- Program

Correction

_In rule document 92-23652 beginning.
- on page 44924 in the issue of Tuesday, .
.September 29, 1992, make the following

correction:

- . On page 44932, in the first column, in
_ the fifth paragraph, in the second line.

*an”.should read “any"..
BRAING CODE 1505-01-D



