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EXECUTI VE = SUMVARY

The proposed Special Federal Aviation Regulation (SFAR), proposed
operational rules changes, and proposed part 25 change woul d reduce the
potential for a fuel tank explosion due to an ignition source in the fuel
t ank. In the past 10 years there have been two fuel tank expl osions that
appear to have been caused by an internal ignition source: (1) the July
17, 1996, B-747 TWA Flight 800 explosion involving 230 fatalities; and
(2) a May 11, 1990, B-737 Philippine Airlines airplane explosion on the
ground in Manila involving 8 fatalities and 30 injuries of the 120

passengers and crew.

The proposal would require design approval holders and operators of the
affected airplanes to conplete two separate but interrelated actions.

The first action, the proposed SFAR, would require all design approval
hol ders of type certificates (TC) and suppl enentary type certificates
(STC) involving fuel tank systens: (1) to conplete a design fuel tank
system assessment that may generate future service bulletins and to
provide data to support any needed Federal Aviation Administration (FAA)
fuel tank system Airworthiness Directives (AD); and, (2) on the basis of
the assessnment, to provide operators with reconmendati ons and
instructions for fuel tank systeminspections, testing, and maintenance
within 12 nonths of the proposal's effective date. The second action,
the proposed operational rules changes, would require that operators
incorporate these recommendations and instructions (or their equivalents)
into their fuel tank systeminspection and mai ntenance manuals within 18

nonths of the effective date of the proposal.



The proposed part 25 change would require the holders of future new type
certificated transport category airplanes and hol ders of future new
suppl enental type certificates for fuel tank systens in transport
category airplanes to design the fuel tank systemto nininize the anmount

of time the fuel tank would have an explosive atnosphere.

The proposal would affect all turbine-powered transport category
airplanes with a TC issued after January 1, 1958, and a naxi num
certificated passenger capacity of 30 or more, or a maximum certificated
payl oad capacity of 7,500 pounds or nore operated under parts 91, 121,
125, or 129. Based on 1996 data, the proposal would affect 12

manuf acturers holding 36 TCs and 26 manufacturers and airlines holding 58
fuel tank systemSTCs. It would affect 6,006 airplanes operated by 154
air carriers. O these airplanes, 5,700 are operated by 114 air carriers
under part 121 service, 193 are operated by 7 air carriers under both
part 121 and 135 service, 91 are operated by 23 air carriers operating
U.S. -registered airplanes under part 129, and 22 are operated by 10 air

carriers under part 125 service.

Based on the previous 10 years of fuel tank explosion history world-w de,
the FAA anticipates that one to two fuel tank explosions (the statistical
expected value is 1.25) froman internal ignition source would occur in
the United States during the next 10 years, if nothing is done to address
the problem The FAA estimates that conpliance with the proposal would
prevent between 75 percent and 90 percent of these potential accidents.
Using the Departnent of Transportation's estimate of a $2.7 million

willingness to pay to prevent a fatality, a value of a destroyed airplane



of $20 mllion, and an average cost of $30 million for an FAA acci dent
investigation, the FAA estimates that, depending upon the underlying
assunptions and using the 1.25 value for the number of expected
explosions, the proposal could have potential undiscounted benefits of
$380 million to $725 million over the next 10 years. The FAA al so
estimates that, sinilarly, the potential present value of the benefits
di scounted over 10 years at 7 percent would be between $260 million and

$520 mllion.

At this tine, the FAA cannot quantify the potential benefits fromthe
proposed part 25 change. These benefits are not expected to be
considerable in the inmediate future, but would increase over tine as new
part 25 type certificated airplanes woul d replace the older part 25 type
certificated airplanes in the fleet and as new STC fuel tank systens are

granted over tine.

The FAA primarily relied upon existing service bulletins, discussions
with airline maintenance chief engineers, and extrapolations from those
estimates for the tine required to conplete the fuel tank system
assessnments and the increased tinme to performthe fuel tank system

i nspections and equiprent and wiring testing. On that basis, the FAA
deternmined that the discounted present value of the conpliance costs over
the next 10 years would be about 3170 million ($9.5 million for TC

hol ders, $5 million for STC holders, and $155.5 nmillion for operators).
The annual i zed di scounted cost for these 10 years woul d be about $24
million (51.4 million for TC holders, $1 million for STC hol ders, and

$21.6 mllion for operators).



Three considerations need to be noted. The first consideration is that
the conpliance costs do not include the conpliance costs for an airplane
nodel whose fuel tanks are subject to an existing or proposed AD. The
second consideration is that, consistent with the approach in the aging
aircraft rule and the proposed corrosion rule, the conpliance costs do
not include the costs to repair and replace equipnent and wiring that is
found to need repair or replacenent during the inspection. Al t hough
these costs are likely to be substantial, they are attributable to

exi sting FAA regulations that require such repairs and repl acenents be
made to assure the airplane's continued airworthiness. The third
consideration is that, although the FAA believes that these costs would
be nmninmal, at this time the FAAis unable to estimate the conpliance
costs for: (1) hol ders of STCs that are not for the fuel tank system
sTC; or (2) for holders of field approvals for fuel tank system

nodi fications to conply with the proposed SFAR.

Al t hough the FAA cannot precisely predict the cost inpact on future part
25 type certificated airplanes due to the proposed change, the FAA

antici pates that the proposed desi gn change woul d i npose m ni mal costs on
future airplane fuel tank system designs. The FAA also anticipates that
t he proposed part 25 changes woul d i npose mininmal costs on future fue

tank STCs issued under part 25.

Based on its analysis, the FAA believes that the expected benefits ($260

mllion to $520 million) would be greater than the expected costs of
conpliance ($170 mllion). Even wusing the nost conservative benefits
estimate ($260 million) is 50 percent greater than the conpliance costs.



Al t hough the FAA does not have quantified costs and benefits fromthe

proposed part 25 changes at this time, the FAA believes that the future

benefits would likely be greater than the future costs.

The FAA's Regulatory Flexibility Analysis of three alternatives to the
proposal indicated that this proposal would provide the necessary | evel

of safety in the nost cost-effective manner. On a per airplane basis,
the annualized costs to a small operator woul d be between $1,200 and
$4,150. Thus, the proposal could have a significant inpact on a
substantial nunber of snall operators. However, the average per airplane
cost woul d be about $1,000 less for operators with fewer than 50
airplanes than for operators with 50 or nore airplanes. The proposal
would have little or no inpact on international trade. Finally, it would
not contain a significant intergovernmental or private sector mandate as

defined by the Unfunded Mandates Reform Act.



| NTRODUCTI ON

A BACKGROUND

In the past 10 years, there have been two fuel tank explosions whose
probable ignition sources were internal to the fuel tank. On May 11,
1990, a Philippines Air Lines B-~737 exploded on the ground in Manila,
causing 8 fatalities and injuring 30 of the 120 passengers and crew.
Six years later, on July 17, 1996, Trans Wrld Airlines (TWA) Flight

800, a B-747, exploded, causing the deaths of all 230 aboard.

During the past 40 years, there have been 15 fuel tank expl osions
(including the 2 nentioned in the preceding paragraph). o the eight
expl osions that occurred during operations, sjx were caused by outside
ignition sources (i.e., lightning, engine separation, or a bonb). The
seven non-operational explosions occurred during refueling or

mai ntenance activities. The FAA reacted to these explosions with rules
to prevent these types of ignition sources from causing other fuel tank

expl osi ons.

Briefly, there are two necessary conditions for a fuel tank explosion.
The first condition is that the fuel tank have an explosive atnosphere.

The second condition is that there be an ignition source.

Wth respect to preventing the first condition, an expl osive atnosphere
in the fuel tank, an Aviation Rulemaking Advisory Committee (ARAC) Fuel

Tank Harnmoni zati on Working Group has studied airplane fuel tank system



design and associated airplane operating issues and provided its
recomrendations to the Federal Aviation Adm nistration (FAA) on July 21,
1998. These recomendations are being incorporated into this rul emaking
as the proposed part 25 changes that would require future type
certificated airplanes and future fuel tank systens suppl emental type
certificate holders to minimze the potential for a flammbl e atnosphere
in the fuel tank or to ensure continued safe flight and | andi ng shoul d

the fuel vapors ignite in the fuel tank.

Wth respect to preventing the second condition, an internal ignition
source, the FAA has taken the conservative position that fuel tanks are
considered to be explosive at all times and, therefore, no ignition

event can ever be allowed in the fuel tank. However, the two recent
expl osi ons that were probably caused by an unknown internal fuel tank
ignition event indicate the potential for a future fuel tank expl osion
caused by an internal source. Further, the recent inspections of the B-
737 boost fuel punp wiring have uncovered 2 instances when arcing
through the cable occurred. Thus, the FAA has undertaken this

rul emaking to further mninze the possibility of such an ignition

event.

B. PROPCSED SPECI AL FEDERAL AVI ATI ON REGULATI ON, OPERATI ONAL RULE

CHANGES, AND PART 25 TYPE CERTI FI CATE CHANGE

Based on its evaluation of these accidents, the proposed Specia
Federation Aviation Regulation (SFAR) and proposed operational rules
changes would apply to all turbine-powered transport category airplanes

with a TC issued after January 1, 1958, and a nmaxinum certificated



passenger capacity of 30 or nore, or a maxinmum certificated

payl oad capacity of 7,500 pounds or nore operated under parts 91, 121,
125, or 129. The proposal would require design approval hol ders and
operators to conplete two separate but interrelated actions. The first
action, the proposed SFAR, would require all design approval holders of
type certificates (TC) and supplenentary type certificates (STC)
involving fuel tank systens: (1) to complete a design fuel tank system
assessment that may generate future service bulletins and to provide
data to support any needed FAA fuel tank system Airworthiness Directives
(AD); and, (2) on the basis of the assessment, provide operators with
recommendations and instructions for fuel tank system inspections,
testing, and maintenance within 12 nonths of the proposal's effective
date. The second action, the proposed operational rules changes, would
require that operators incorporate these reconmendations and
instructions (or their equivalents) into their fuel tank system

i nspection and mai ntenance manuals within 18 nonths of the proposal's

effective date

The proposed part 25 change would apply only to future new TC airpl anes
and woul d affect no existing airplanes or airplanes currently produced
under an existing part 25 type certificate. The FAA cannot predict the
nunber of new part 25 type certificates that would be affected by the
proposed part 25 change because nost current part 25 airplanes would
conply with the proposed change. The FAA is unable to determine the
nunber of future airplane nodel s whose designs woul d not have net the
proposed change. The proposed part 25 change would also apply only to
future new STCs. Based on the previous 10 years, the FAA anticipates
that about 17 new STCs for fuel tank systems would be annually issued

and that these 17 STCs woul d represent about 7 individual systens.




. | NDUSTRY PRCFI LE

A | NTRODUCTI ON

The proposed SFAR woul d affect design approval holders (both TC hol ders
and STC hol ders) under parts 21 and 25. The proposed operational rules
changes woul d affect all turbine-powered transport category airplanes
with a TC issued after January 1, 1958, and a naxinmum certificated
passenger capacity of 30 or nore or for a maxi mum certificated payl oad
capacity of 7,500 pounds or nore and operated under parts 91, 121, 125,
or 129. The proposed part 25 change woul d affect holders of future new

TCs and hol ders of future new STCs for fuel tank systens.

B. DATA BASE LI M TATI ONS

The data source used for this analysis has been constructed from 3

di fferent sources because no single data base available to the FAA
contained all of the necessary data. As a substantial investnment in
time was required to reconcile the differences between these 3 data
sources, the latest available data are from1996. Consequently, this
data base would not capture recent changes in nunber of airplanes,
nunber of operators, etc. In addition, whenever large data sets are
merged, there is the potential for error to enter. For exanple, sone
operators may have been mi sclassified as operating under part 135 on-
demand when they currently operate under part 121, the type of airplane
may have been nisreported, etc. However, the FAA believes that these
data provide a sufficiently accurate base fromwhich to conplete a valid
anal ysi s. Neverthel ess, the FAA requests the public to provide any
additional information and data that can help to increase the accuracy

of these estimates.



C. DESI GN APPROVAL HOLDERS AFFECTED BY THE PROPOSED SFAR

The FAA eval uated the current airplane fleet that would be affected by
the proposal in order to establish the nunmber of different fuel tank
system assessnments that woul d be needed to conply with the proposed
SFAR. Table II-1 provides the FAA' s deternination of which airplane
model would require an independent fuel tank system assessnment. ag can
be seen in that Table, the FAA believes that the proposed SFAR woul d
require type certificate holders to conplete 36 individual fuel tank

system assessnents.

The FAA requests coments on its evaluation and that these coments be

acconpanied with clear supporting data

The proposed SFAR would also affect 168 fuel tank system sTcs held by
manuf acturers and airlines. However, for the purposes of performng a
fuel tank system assessment, these 168 STCs actually represent 8

di fferent STCs because an STC nay be granted for each individua
airplane rather than for all airplanes in that nodel. For example, one
STC hol der has received 9 individual STCs for 9 nearly identical DC-10
fuel tank nodifications to install an additional 1,000 gallon to 1,250
gallon fuel tank in each of the 9 airplanes. Clearly, that sTC hol der
woul d not need to conplete 9 different fuel tank system assessnents
because one assessnent would, effectively, affect all 9 STCs. A list of
the current part 25 fuel tank STCs is contained in Appendix A

Al t hough the proposed SFAR would al so affect holders of STCs for other

than fuel tank system nodifications, at this time, the FAA is unable to



TABLE #I-1

NUMBER OF AIRPLANES

BY MODEL
No. of
Airplane Model  Airplanes
A300 51 [
A310 7
A320 145
A3 _ 0 |
| _AM0 0]
878707 seaces- 8 |
8738
) __ 1097
B747-200,-300 208
__B747400 30 |
B7S7 487
B7687 214
8777 12
DC8 181
DCS 472
DC10 204
MD11 66
MDB80 series 617
MDS0 19
L 1011 112
BAE ATP 10
BAE 41 53
BAE 148 26
DOHC 7 28
DHC 8 152
F 27 41
F 28 87
F100 89
SAAB 340 234
ATR72 51
ATR42 112
EMB 145 5
Shorts 3860 = 59
Domier328 37
Brad CRJ i 2
.. EMB120 226
TOTAL 8008




deternmi ne how or whether each of these STCs could potentially affect the

fuel tank system

Simlarly, the proposed SFAR would al so affect holders of fuel tank

system field approvals, but, the FAA is unable to estimate their nunbers
or determine who holds themprimarily because they are entered into the
FAA data system on an individual airplane basis. It would be extrenely

ti me-consuming to read each individual file of 6,006 airplanes.

The FAA requests conments on these estimtes and that these coments be
acconmpanied with clear supporting data. The FAA also requests
additional information on those topics for which it does not have data

at this tine.

D. AIRPLANES AND OPERATORS AFFECTED BY THE PROPOSED OPERATI ONAL RULES

CHANGES

As seen in Table I1-Z, the FAA determined that the proposal would affect
154 operators operating 6,006 airplanes. As can be derived from Table
II-2, the FAA determined that 114 part 121 operators have at |east one
airplane that would be affected by this proposal. It needs to be noted
that the 12 operators classified as operating under part 135 on-demand
in this 1996 data base are, in fact, currently operating under part 121.
O these 114 operators, 40 have 5 or fewer airplanes that would be
affected by the proposal and of these 40, 18 have only 1 such airpl ane.
The FAA al so determined that 7 operators flying under both parts 121 and
135 have at | east one airplane affected by the proposal. O these 7
operators, 2 have 5 or fewer airplanes that would be affected by the

proposal . The FAA further deternmined that 10 part 125 operators have
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121 VILAMI AIR INTERNATIONAL Count

121 m&vmaq
121 MIDWEST EXPRESS Connt

121 VILLON AIR 3¢, Count

121 MOUNTAIN 1R CARGO INC Count

121 NATIONS AIR EXPRESS Count

121 NAVYCOM AVIATION INCORPORATED Coant

TI7 NORTH AMERICANATRLINES foe ¢

121 NORTHERN AIR CARGO T m

131 NORTHWEST AIRLINES c m

{21 OMNT AIR EXPRESS Coemt

121 PACIFIC COAST AVIATION

I Bl el K C Bl Rl Rl Rl VY QP R

121 PACIFIC INTERNATIONAL AIRLINES Count

121 PARADIST ISTAND AIRLINES Coumt

121 PIEDMONT AVIATION INC. Couat

121 POLAR AIR CARGO Coant

121 REEVE ALEUTIAN AIRWAYS Count

121 RENO AIR Ine. Count

121 RICH INTERNATIONAL AIRWAYS Isc. Coant

121 ROSS AVIATION INC Count

121 RYAN INTERNATIONAL AIRLINES Count

121 SIERRA PACIFIC AIRLINES Isc. Connt

121 SIMMONS AIRLINES c m

121 SKYWEST AVIATION

121 SOUTHERN AIR TRANSPORT Coast

121 SOUTHWEST AIRLINES Count

121 SPIRIT AIRLINES Coune

121 SUN COUNTRY AIRLINES cm

121 SUN JET INTERNATIONAL lse. cm

121 SUN PACIFIC INTERNATIONAL Coust

12| SUNBIRD AIRWAYS Count

12 | SUNWORLD INTERNATIONAL AIRLINES [sc Ce

121 TARGET AIRWAYS LIMITED Coust

121 TEM ENTERPRISES INCORPORATED Count

i 21 TOWER AIR INC Ceamt

°

— == == == N | = = = = —

121 TRANS CONTINENTAL AIRLINES Count

121 TRANS WORLD AIRLINES Count

121 TRANS WORLD EXPRESS Coumt

121 UTS INCORPORATED Coant

121 UNITED AIR LINES INC Count

121 UNTTED PARCEL SERVICE Coant

121 USA JLT AIRLINES, INC Comnt

121 USAIR INC Count

121 USAIR SHUTTLE Count

121 VALUJET AIRLINES Count

121 VANGUARD AIRLINES ise. Count

121 VISCOUNT AIR SERVICE iae. Count

121 WESTERN PACIFIC AIRLINES Count

121 WINGS WEST AIRLINES

121 WORLD AIRWAYS Coumt

121 ZANTOP INTERNATIONAL AIRLINES Coant

— o= ===~ =] ] — ||| —]| | —~|—

121 Coant 102.

§596

121/135 BUSINESS EXPRESS

121/13S CONTINENTAL EXPRESS Count

121/135 DHL AIRWAYS INCORPORA TED Coant

121/13S EAGLE JET CHARTER isc. Coumt

121/135 FLAGSHIP AIRLINES Coust

121/138 GULFSTREAM INTERNATIONAL AIRLINES Ise

121/138 PSA AIRLINES

NI — 0] — N0 e —




[
121/1)5 Com

125 AMWAY CORPORATION Coent

125 CALCUTTA AIRCRAFT LEASING INCORPORATE

125 CHAMPIONSHIP AIRWAYS Iac. Count

125 CONTINENTAL AVIATION SERVICES Coumt
|28 INTERNATIONAL AIR LEASES INCORPORATED

135 NOMADS INC c m

125 RELIANCE INSURANCE COMPANY Count

| 235 SUMMIT AVIATION CORPORATION Cm

125 TRACINDA CORP c m

125 WEDGE AVIATION INCORPORATED Cosat

128 Count

Bl || -|=

129N ALRO CALIFORNIA Count

129N AERO COSTA RICA Connt

129N A EROLINEAS ARGENTINAS Count

129N ALROMEXPRESS C m

129N AIR ARUBA Cm

129N AIR ATLANTIC Coant

129N AUSTRAL LINEAS ALREAS Count

129N CHINA AIRLINES Count

129N CHINA SOUTHERN A -

129N EVA AIRWAYS CORPORATION Coam

129N GUYANA AIRW AYS CORP Count

129N JAPAN AIRLINES Coant

129N KRAS AIR Coant

129N LINEAS AEREAS SURAMERICANAS Count

129N LUFTHANSA CARGO AIRLINES Coust

129N MANDARIN AIRLINES Lud Count

129N MIDDLE EAST AIRLINES Coumt

129N PACIFIC COASTAL AIRLINES

129N PHILIPPINE AIRLINES Count

129N SEAGREEN AR TRANSPORT Coamt

129N SINGAPORE AIRLINES Cm

129N SURINAM AIRWAYS Coamt

129N TACA INTERNATIONAL A -

As—mwummmg—mumowwmgmmmms

{29N VOYAGELR AIRWAYS Connt

129N Coast

e

1350D AIR CARGO CARRIERS

1350D ATLANTIC COAST AIRLINES

28

1350D AVIOR TECHNOLOGIES Coant

13500 CHAUTAUQUA A | -

1350D CHICAGO EXPRESS AIRLINES

13500 COLGAN AIRWAYS

13500 EXECUTIVE AIR NEW ORLEANS

13500 EXECUTIVE AIR TRANSPORT (USA)

13500 GREAT LAKES AVIATION

13500 MOUNTAIN WEST AIRLINES

13500 PENINSULA AIRWAYS

1350D WESTAIR COMMUTER AIRLINES

13500 Conn

| rand Count

184




airplanesthat would be affected oy :ne proposal. s trese 19
operators, 1 hasll airplanes, 1 has 3 airplanes, and 3 nave only .

irplane that would be affected bythe proposal. In addition, 23
fcreign air carriers operating U.S.-registered airplanes under par= 129
would be affected by this proposal. Three of these carriers have

between 10 and 19 airplanes, while the remaining 20 air carriers have3s

or fewer airplanes that would beaffected by the proposal

At this tine, the FAA has no direct dataonthe nunber of part 91
operators and the number of airplanes that would be affected by the
proposal . However, the FAA believes that the lack of information
concerning part 91 operators would have anmininal effect on this
anal ysis because it is unlikely that many airplanes with 30 or nore

seats operate under part SL1.

The TAA also requests comment on these estinmates and requests add:i=icnial

nicsrmation.

(21

As seen in TableII-2, the nunmber of different airplane modelsuseaoy
an individual operator can widelyvary across operators. The numcer >f
these different nodels will affect the nunber of inspection manuals zra:z
each individual operator would need o revise. As can bederivedfrcm
Tabl e 1I-2, one operator has a fl eet consisting of 11 different airplare
nmodel s, one operator has a fl eet consisting of 9 different airplane
model s, three operators have a fleet consisting of 8 different ai-plane
models, three operators have a fleet consisting of 7 different airplane
model s, two operators have afleet consisting of 5 different airplane
model s, five operators have afleet consisting of 4 different airplane
models, ten operators have afleet consisginq of 3 different nodels, 390

operators have a fleet consisting of 2 different nodels, and 99

11



operators have a fleet :consisting of 1 airplare model.

Thus, :in
total, operators would rneed t0 cbtain 235 different recommendations and

instructions fromthe design approval hol ders.

(W}
[

YPZ CIRTIFICATE HOLDERS AFFECTED BY THE PROPOSED PART 25 CHANGE

Although the FAA cannot predict the nunber of applications for new par-,
25 TCs that would be made in the future, it js unlikely that there woul d
be asubstantial nunber of them  However, based on the average nunber
of sTCs that have been granted over the last 10 years, the FAA estimtes

that an average of 17 new STCs woul d be granted per year but that these

17 sTcs woul d actual ly reflect 7 new fuel tank system designs.

12



airplanes that would be affected by the proposal. ( these 10
operators, 1 has 11 airplanes, 1 has 3 airplanes, and 8 have only 1
airplane that would be affected by the proposal. | addition, 23
foreign air carriers operating U.S.-registered airplanes under part 129
would be affected by this proposal. Three of these carriers have
between 10 and 19 airplanes, while the remaining 20 air carriers have 5

or fewer airplanes that would be affected by the proposal.

At this tinme, the FAA has no direct data on the nunber of part 91
operators and the nunber of airplanes that would be affected by the
proposal . However, the FAA believes that the lack of information
concerning part 91 operators would have a mnimal effect on this
anal ysis because it is unlikely that many airplanes with 30 or nore

seats operate under part 91.

The FAA al so requests conment on these estimates and requests additiona

i nformati on.

As seen in Table II-2, the nunber of different airplane nodels used by
an individual operator can widely vary across operators. The nunber of
these different nodels will affect the number of inspection manuals that
each individual operator would need to revise. As can be derived from
Table II-2, one operator has a fleet consisting of 11 different airplane
model s, one operator has a fleet consisting of 9 different airplane
model s, three operators have a fleet consisting of 8 different airplane
model s, three operators have a fleet consisting of 7 different airplane
model s, two operators have a fleet consisting of 5 different airplane
model s, five operators have a fleet consisting of 4 different airplane
model s, ten operators have a fleet consisting of 3 different nodels, 30

operators have a fleet consisting of 2 different nodels, and 99

11



operators have a fleet consisting of 1 airplane nodel. Thys, in
total, operators would need to obtain 285different recommendati ons and

instructions from the design approval holders.

E. TYPE CERTI FI CATE HOLDERS AFFECTED BY THE PROPOSED PART 25 CHANGE

Al t hough the FAA cannot predict the nunber of applications for new part
25 TCs that would be made in the future, it is unlikely that there would
be a substantial nunber of them However, based on the average nunber
of STCs that have been granted over the last 10 years, the FAA estinmates
that an average of 17 new STCs would be granted per year but that these

17 STCs woul d actually reflect 7 new fuel tank system designs.
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I, BENEFI TS

A | NTRODUCTI ON AND  BACKGROUND

The benefits associated with the proposal would arise fromreducing the
probability of a fuel tank explosion and the ensuing losses. There are
2 necessary conditions for a fuel tank explosion. The first condition
is that the fuel tank have an explosive atnosphere. The second
condition is that there be a source (either external to the fuel tank or

internal to the fuel tank) to ignite that explosive atnosphere.

B. PROPCSED PART 25 CHANGE

Wth respect to preventing the first condition of an expl osive
atmosphere in the fuel tank, the FAA is eval uating nmethods of altering
fuel tank system design and airplane operating procedures. an Aviation
Rul emaki ng Advi sory Conmittee (ARAC) Fuel Tank Harnonization Working
Group has studied airplane fuel tank system design and airpl ane

operating issues and provided its reconmendations to the FAA on July 21,

1998.

These recomendati ons are being incorporated into this proposed

rul emaki ng as the proposed part 25 changes that would require future
part 25 type certificated airplanes to minimze the potential for a

fl ammabl e at nosphere in the fuel tank or to ensure continued safe flight
and landing should the fuel vapors ignite in the fuel tank. The FAA
anticipates that ninimzing the potential for a flamuabl e at nosphere in
future part 25 type certificated airplanes would nost |ikely involve the
devel opnents of designs to prevent outside heat sources from raising

fuel tank tenperature. By reducing the tenperature of the fuel in the
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fuel tank, the rate of fuel evaporation would be reduced and,

therefore, reduce the anpunt of tine a fuel tank woul d have an expl osive
at nosphere. If that were to be inpractical, the proposed part 25 change
woul d allow the future part 25 type certificate holder to devel op
alternative methods to suppress the explosion or to mninize the
potential for an ignition to cause an explosion. The FEAA believes that
the potential benefits fromthis proposed part 25 change would occur in
the future as new airplane nodels are type certificated and produced.

As a result, these potential benefits would be mnimal in the inmediate
future. Thus, as the FAA cannot precisely predict the nunber of future
part 25 type certificates or predict the nunmber of airplanes of each
nodel that would be sold or predict when they woul d be sold, the FAA

cannot quantify benefits fromthis proposed part 25 change.

The FAA similarly believes that the proposed part 25 change would help
to minimze the potential for a flamable atnosphere in future part 25
STC fuel tank systems. Although several types of fuel tank system STCs
woul d not be affected by the proposed changes (e.g., changing the nodel
of a fuel boost punp), there would be other STCs that woul d be affected
(e.g., adding one or nore auxiliary fuel tanks). In discussions wth

i ndustry sources, the FAA determined that current industry practice is
such that the proposed part 25 change is being net. On that basis, the
FAA believes that the potential benefits fromthis proposed part 25

change would be mininal.

C. PROPOCSED SFAR AND OPERATI ONAL RULES CHANGES

Preventing an ignition event fromoccurring in the fuel tank is the

purpose of this proposed SFAR and proposed operational rules changes.

The approach taken in the proposal closely follows recent cooperative,

14




mul tinational industry efforts, some recent service bulletins, and
sone recent ADs to evaluate the potential for fuel tank systens and

equi prent and wiring to create an ignition event in the fuel tanks.

During the past 10 years, there have been 2 fuel tank explosions in the
worl d-wide fleet in which an internal fuel tank ignition event was the
probabl e cause of the explosion. The first, a My 11, 1990, Philippine
Airline on the ground B-737 explosion in Manila resulted in 8 fatalities
and 30 injuries out of 120 passengers and crew. The second was the July
17, 1996, B-747 TWA Flight 800 explosion in which there were 230
fatalities. The fact that there have been two expl osi ons probably
caused by an unknown internal fuel tank ignition event indicates the
potential for such an event. In addition, the inspections of the B-737
boost fuel punp wiring nade to conply with an FAA Ai rwort hi ness
Directive (AD) uncovered two instances in which arcing through the cable
occurred. Thus, the goal of the proposal is to mininmze the probability
of an ignition event ever occurring by enhancing the fuel tank system

i nspections and the equipment and wiring testing.

The proposed SFAR woul d require the design approval holder to conplete a
fuel tank system assessnment to determ ne means to reduce the probability
of an ignition event. This proposed requirement would result in the
desi gn approval hol der providing recomendati ons and instructions
concerning fuel tank system inspections, equipnent and wring testing,
and ot her fuel tank maintenance as well as future service bulletins and

possibly, data for the FAA issuing future ADs.
The proposed operational rules changes would require that these

recomendati ons (or their equivalents) be incorporated into the

operator's inspection manuals and procedures within 18 nonths of the
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proposal's effective date. As js true of any inspection program

the inspection itself would not directly prevent a future accident. The
accident would be directly prevented by the corrective actions taken
pursuant to the inspection.  Nevertheless, without the inspection, the
corrective action may not be taken. Consequently, it is difficult to
precisely allocate the benefits from preventing an acci dent between
those attributable to the inspection and those attributable to the
corrective actions. As a further conplicating factor, any future fuel
tank design and associ ated airplane operational rules would al so reduce
the risk of a potential fuel tank explosion and, therefore, would al so
claim a share of the potential benefits. The pasic situation is that
there is a finite nunmber of potential accidents and a resulting finite
anount of benefits to be allocated anong the three different
preventative actions of: (1) enhanced inspection and testing;

(2) proposed corrective actions; and (3) retrofitting changes in fuel
tank system designs in concert with changes in current airplane
operations. However, as the FAA has not proposed the third preventative
action, this analysis allocates a substantial percentage of the
potential benefits from preventing fuel tank explosions to this

proposal . Nevert hel ess, the FAA recognizes that should the third
preventative action be proposed, the allocation of benefits in this
proposal would not preclude the FAA from allocating benefits to the

third preventative action.

D. METHODOLOGY USED TO QUANTI FY BENEFI TS FROM THE PROPOSED srar AND THE

PROPCSED OPERATI ONAL RULES CHANGES
The net hodol ogy used to estimate the potential benefits that would arise

fromthe proposed SFAR and proposed operational rules changes is based

on the following defining assunptions:
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(1). The world-wide fuel tank explosion rate for the past
10 years provides an accurate nodel for the future fuel tank explosion
rate if no additional actions are taken to prevent these explosions.
G ven the recent fuel tank wiring problens found in B-737s and the
likely wear of wiring in the aging fleet, the FAA believes that this
accident rate assunption would likely result in a conservative estinate.

(2). This observed explosion rate is based on only the accidents
which were likely caused an internal fuel tank ignition event. Fuel
tank expl osions that have been ignited by lightning strikes, engine
separations, bonbs, fueling accidents, etc. are not included.
Consequently, the TWA Flight 800 and the Philippine Airline explosions
are the universe of past explosions. In other words, the estinmated
potential benefits from preventing future explosions would not include
expl osi ons that woul d have been prevented by conpliance with ot her FAA

safety standards or security requirenents.

(3). The average annual rate of growth in U S. comrerci al
airpl ane operations will be 4.3 percent over the next 10 years.
(4). Based on the Departnment of Transportation's |atest estinate,

t he amount that society would pay to prevent a potential fatality is
$2.7 mllion.

(5). The average value of a destroyed airplane would be about 520
mllion - noting that this is an average val ue that includes both new
and ol der airplanes of different sizes that woul d be susceptible to a
fuel tank explosion.

(6). Based on the Lockerbie, Scotland investigation updated to
1997 dollars, the FAA estimates that an in-flight airplane explosion
investigation would cost the US. government about $30 mllion.

Al t hough the cost of the TWA Flight 800 accident investigation will be
considerably greater than $30 nillion, that accident investigation cost

was conpounded by its location in the Atlantic Ccean.
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(7). The period of time covered by the analysis is linted
to the next 10 years because, as tinme proceeds, the above assunptions

used to nake benefits predictions becone less tenable or reliable.

However, in order to quantify potential benefits, two critical and
potentially controversial assunptions need to be nmade. The fjrst
assunption is the expected number of fatalities froma fuel tank
expl osi on. The second assunption is whether or not to discount the

quantified benefits.

Wth respect to the first of these two critical assunptions, there are a
variety of different approaches that can be used but, given the tinme and
resource constraints, the FAA concentrated on two approaches. The first
approach is to use the TWA Flight 800 as the nodel for the potentia
number of lives that can be lost in a fuel tank explosion. The second
approach is to construct an "average" air carrier flight as the node

for the potential nunber of lives that can be lost in a fuel tank
explosion. Wth respect to the second of these two critica

assunptions, one approach is to leave total future benefits

undi scount ed. Specifying a specific date for a rare event when
fatalities would be prevented would directly influence the quantified
potential benefits. The ot her approach is that if future conpliance
costs are discounted, then quantified future benefits should be
simlarly discounted. In order to present a conplete picture, the
potential benefits are quantified using both approaches and provide both

undi scounted and discounted benefits estimates.

18



E. ESTI MATED ACCI DENT RATE AND EXPECTED NUMBER OF U.S. ACCI DENTS

There have been about 149,000,000 worl d-w de commercial airplane

departures during the past 10 years. Dividing that number into the 2

fuel tank explosions generates a likely internal ignition fuel tank

explosion rate of 1.34 E-8.

Over the previous 10 years, there have been about 61,000,000 conmerci al
airplane departures in the US.  Applying the growth rate of 4.3 percent

results in a total of 93,000,000 comercial airplane departures in the
U.S. during the next 10 years. Miltiplying the calculated fuel tank
expl osion rate by the number of total departures generates an estinmate
of between 1 and 2 (the statistical estimated nunmber would be 1.25) such
fuel tank explosions in the US. during the next 10 years if no

additional preventive action were to be taken.

F. ESTI MATED QUANTI FI ED BENEFI TS FOR THE PROPOSED srarR AND THE PROPOSED

OPERATI ONAL  RULES CHANGES

1. Nunber of Fatalities

Using the TWA estimate of 230 fatalities, the 1 to 2 explosions are
projected to cause between 230 and 460 fatalities. If the statistically
expected number of 1.25 explosions is used, the projected estimate is

288 fatalities.

The estimated nunber of "average" air carrier passengers is based on the

FAA Avi ation Forecasts Fiscal Years 1998-2009 in which the average

nunber of air carrier passenger seats per airplane is projected (p. IX-
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8) to be 175 over the next 10 years. Using the projected I oad

factor of 70 percent (p. IX-16) and a 7 nenber crew results in an
average of 130 passengers and crew per flight. On that basis, the 1 to
2 explosions are projected to cause between 130 and 260 fatalities. If
the statistically expected value of 1.25 explosions is used, the

projected estimate is 163 fatalities.

2. Total Quantified Losses

Using the TWA estinmated nunber of fatalities, the total cost of the
fatalities would be between $621 nmillion and $1.242 billion over the 10-
year period. Thus, adding the expected value ($20 million) of the
destroyed airplane and of the accident investigation ($30 mllion) would
result in a total expected loss of $671 million to $1.342 billion over

the |o-year period.

Using the "average" estimated nunber of fatalities, the total cost of

the fatalities would be between $351 million and $702 million over the
| o-year peri od. Thus, adding the expected value ($20 million) of the
destroyed airplane and of the accident investigation ($30 mllion) would
result in a total expected loss of $401 million to $802 million over the

| o-year period.

3. Discounted Quantified Losses

The inmpact of discounting critically depends upon when the prevented

expl osion would have occurred. For exanple, the inpact of discounting
woul d be minimal if the prevented expl osion woul d have occurred within a
year or two. Simlarly, the inpact of discounting is at its greatest if

the prevented explosion would have occurred in 9 years.
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The appropriate statistical approach is to estimate the year of an
expected explosion is to determne the year in which the cumul ative
probability of a fuel tank explosion reaches 0.5. By way of
illustration, assume there are 10 blue marbles and 1 red marble in a
jar. The odds on selecting the red nmarble at sone point during a
sequence of selections are against the individual doing the selecting
until the sixth selection. Using that theoretical approach and
remenbering that the nunber of flights is increasing by 4.3 percent
every year, if there were to be 1 explosion during the |o-year tine
period, it would occur in the sixth year. If the statistically expected
value of 1.25 explosions is used, jt would occur in the fifth year.
Finally, if there were to be 2 explosions, the first explosion would
occur in the fourth year and the second expl osi on woul d occur in the

eighth year.

Thus, as seen in Table Il1l-1, the present value of the potential |osses
over 10 years discounted at 7 percent can range from $270 mllion to
$900 mllion, depending upon the assunptions.
TABLE III-1
POTENTI AL LOSSES FROM A FUEL TANK EXPLOSI ON
(in $ nillions)

CATEGORY NUMBER CF ACCI DENTS

UNDI SCOUNTED LOSSES ONE ACCI DENT 1.25 ACCI DENTS 2 ACCI DENTS

1. ™A 670 840 1,340

2. Average 400 500 800

DI SCOUNTED  LGSSES

1. TWA 450 600 900

2. Average 270 360 540
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4. Rate of Effectiveness of the Proposal

In order to calculate the proposal's expected benefits, the FAA needs to
establish the extent to which it would be effective in preventing future
fuel tank explosions. Once a rate of effectiveness is determned, it is
then applied to the expected quantified | osses fromthe expected fue
tank explosions to estimate the proposal's quantified benefits.

However, as described on p. 16., it is difficult to precisely deternine
the potential effectiveness of an inspection programin preventing

future accidents.

Nevert hel ess, one way of illustrating the potential effectiveness of an
enhanced fuel tank systeminspection program and equi pment and wiring
testing is to use a recent exanple of an inspection program On May 7,
1988, the FAA issued an AD requiring the inspection of fuel boost punp
wires in the center wing tank of all B-737s with nore than 30,000 flight
hours. O the 599 airplanes inspected as of July 29, 1998, 273 had
noticeable chafing to wre insulation, 33 had significant (>50 percent)
insulation chafing, 8 had arcing on the cable but not through the

conduit, while 2 had arcing through the conduit.

Based on this inspection program experience in finding potential and
actual ignition events, the FAA believes that an enhanced fuel tank
system i nspection and equi pnent and wiring testing would be a
significant factor in discovering potential fuel tank ignition sources
before they create an ignition event in the fuel tank. The FAA
recogni zes that no inspection program would be 100 percent effective
because an unforeseen incident in the fuel tank between schedul ed

inspections may create an ignition hazard. Based on its experience and
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the results seen fromthe B-737 wiring inspection, the FAA
bel i eves that conpliance with the proposal may prevent between 75

percent and 90 percent of the future potential fuel tank expl osions.

The values in Table I11-2 are calculated by nultiplying the values in
Table I1I-1 by 75 percent (for |ower bound) or by 90 percent (for upper
bound) and then nultiplying each of those resulting values by 96 percent
(wi th nodest roundi ng) because the B-747 airplane nodel s have been
covered by various ADs and are not included in the estinmated cost of
conpl i ance (see Chapter V). As seen in that table, the FAA calcul ates
that the total value of the benefits over the | o-year period fromthe
proposal would be between $300 million and $1.161 billion. The FAA al so
cal cul ates that the present value of the benefits discounted over 10

years at 7 percent would be between $190 million and $780 million

TABLE III-2

POTENTI AL BENEFI TS FROM THE PROPOSAL
(in $ nillions)

CATEGCRY NUMBER OF ACCI DENTS

UNDI SCOUNTED BENEFI TS ONE ACCI DENT 1.25 ACCI DENTS 2 ACC DENTS

1. TWA 480 - 580 600 - 725 970 - 1,160

2. Average 300 - 370 380 - 460 610 - 740
DI SCOUNTED  BENEFI TS

1. TWA 325 - 390 430 -~ 520 650 - 780

2. Average 190 - 230 260 - 310 390 - 470
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F. CONCLUSI ON

The FAA concludes that the proposed SFAR and the proposed operationa
rul es changes would help to prevent future fuel tank expl osions by
revealing fuel tank, equipnent, and wiring conditions that need to be
repaired or replaced before they present a potential fuel tank ignition
sour ce. The FAA estimates that these benefits discounted over 10 years
can be quantified, using an "average" nunber of passengers, and the
statistical value of 1.25 explosions during the next 10 years, to be
between $260 million for the low estimte based on the average and $520
million for the high estinate based on the TWA accident. I'n addition
the FAA concludes that the proposed part 25 change woul d reduce the

potential for future fuel tank explosions but that these benefits cannot

be quantified at this tine
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V. COWPLI ANCE COSTS

A | NTRODUCTI ON

There are three conmponents of the proposal that would inpose conpliance
costs. The first conponent, the proposed change in the part 25 type
certificate, would be incurred by future type designs. The other two
di stinct but interrelated conponents of the proposal that would inpose
compl i ance costs would be: (1) the costs to conply with the proposed
SFAR; and (2) the costs to conply with the proposed operations rules
changes. These conponent costs are di scussed and estimated and then

summed to obtain a total estinated conpliance cost.

The proposed change to part 25 could i npose sone conpliance costs on
future part 25 type designs. The FAA, however, determned that these
costs would be mninmal because incorporating changes in the design -
bef ore any airplanes woul d be manufactured - would not be in this case.
In addition, because these costs would be incurred in the future by
airplane nodels yet to be designed, the expected discounted costs would
be m nimal. The FAA requests coments on this determ nation and that

these comments be acconpanied with clear supporting data.

The proposed change to part 25 could inpose sonme conpliance costs on
future part 25 fuel tank system STCs. Based on di scussions with FAA
field personnel and hol ders of existing fuel tank system sTCs for
auxiliary fuel tanks, the FAA determined that the proposed change
reflects current industry practices. On that basis, the FAA believes
that the compliance costs to future fuel tank system STC designs would

be m ninal .
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The proposed SFAR woul d inmpose conpliance costs on current and

future design approval holders (both Type Certificate (TC) hol ders and
Suppl emrental Type Certificate (STC) hol ders). Wthin one year of the
effective date of the proposed SFAR, the design approval holder would be
required to conplete a conprehensive assessnent of the fuel tank system
assessnment and to then devel op recomrended changes to the airplane
operators' fuel tank inspections. The design approval holder would also
generate service bulletins and provide data, as necessary, to the FAA
for it to issue ADs to correct any unsafe fuel tank conditions

di scovered during the assessnent. Thus, the cost of conpliance with the
proposed SFAR would be the TC and STC hol ders personnel tine to conplete

the fuel tank system assessnment and to develop the recommended changes.

In addition, the proposed operational rule changes woul d i npose
conpliance costs on the operators of the affected airplanes. Wthin 18
nonths of the effective date of the proposed operational rule changes,
operators of the affected airplanes would eval uate these recomended
fuel tank system changes and incorporate theminto their fuel tank
system inspection and equipnent and wiring testing prograns. The
operator's cost of conplying with the proposed operational rule changes
woul d be due to the increased tinme to performfuel tank system

i nspections and equipnrent and wiring testing.

It should be noted that the attributed costs of the proposed operationa
rul e changes do not include the expense of making repairs or replacing
equi pment that may be found to be necessary during the fuel tank

i nspections and equipnent and wring testing. Wile the FAA recognizes
that such repairs and equi pment replacenents may constitute a
significant expense, these costs are not attributed to this proposed

operational rule changes because existing FAA regul ations require that
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such repairs and equipnent replacements be made to assure the

airplane's continued airworthiness.

Finally, the future costs of conplying with any service bulletins or ADs
i ssued subsequently to the fuel tank system assessment are not included
as a cost of conplying with the proposed SFAR. Those future costs would
be estimted for each individual AD when it would be proposed by the

FAA.

B. REQUEST FOR COMMENTS AND DATA

The estimated costs in this analysis critically depend upon the
underlying rmethodol ogy and assunptions. Many of the estimates are based
on the principle of sinilarity. In other words, the FAA have data for a
particular airplane nodel, which is then extrapolated to a different
manuf acturer's nodel on the FAA's determination that the fuel tank
system assessment and the resultant inpact on operator fuel tank system
i nspections and equipnent testings are sinilar. The FAA requests
comments on the nmethodol ogy, assunptions, and estimates made in this

anal ysi s. The FAA al so requests that commenters provide data to correct

any errors in its methodol ogy, assunptions, and estimates.

It is also noted that the analysis focuses on existing airplanes and
does not directly address the costs that the proposed SFAR woul d i npose
on future TC holders, primarily because the present value of such future
costs would constitute an insignificant proportion of the costs
estimated in this analysis. However, due to the greater nunber of
future fuel tank system STC holders, other holders of future STCs that

may affect the fuel tank system and future fuel tank field approval
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hol ders, the FAA provides an estinate of their potential

conpl i ance costs.

C. COWPLI ANCE COSTS FOR THE PROPCSED FUEL SYSTEM ASSESSMENTS

This section provides the analysis of the estimated costs to conply with
the proposed SFAR’s requirement for a design approval hol der or an
operator to conplete a fuel tank system assessment. This section first
di scusses those parties who woul d performthese assessments, the

nmet hodol ogy, assunptions, and unit hours and costs that are used to
calculate the total conpliance costs, and finally, the estimtes

t hemsel ves.

1. Responsibility for Conpliance

The TC or STC hol der would be required to perform the fuel tank system
assessnent in order to maintain the TC or STC. However, sone design
approval hol ders nmay have gone out of business or may decide that there
woul d be an insufficient econom c payoff (e.g., older STCs that cover
only a few airplanes in operation) for perfornming a fuel tank system
assessment and woul d rather surrender the TC or STC. |If the design
approval hol der would not performthe fuel tank system assessnent, then
it would be the operator's responsibility to denonstrate that the
airplane neets the airworthiness standards. Consequently, in that case,
the operator would either performthe fuel tank system assessnent, or
hire an outside engineering firmto performthe fuel tank system
assessment, or sell the airplane. Clearly, it would be difficult to
sell an airplane that would not qualify for a U.S. registration unti
the fuel tank system assessment were perforned. However, the FAA

believes that few, if any, design approval holders would not perform the
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assessment. As a result, the FAA has calculated the conpliance
cost to perform a fuel tank system assessment on the assunption that

each TC or STC holder would, in fact, conplete the assessnent.

The proposed SFAR would al so require a fuel tank system assessnent for
each sTC that may have an affect on the fuel tank system For nearly
all of these STCs, the STC holder would qualitatively evaluate the STC’s
inpact on the fuel tank system and submit a statement to the FAA that
the fuel tank system would not be affected by the STC. As is consistent
with the | ogic described in the previous paragraph, the FAA assunes that

each of these STC hol ders woul d conplete the assessnent.
Finally, the proposed SFAR would require that a recipient of a field
approval of a fuel tank system nodification would al so be required to

perform a fuel tank system assessnent.

2. Methodol ogy and Assunptions for Estimating Conpliance Costs of

Fuel Tank Svystem Assessment

a. Tvoe Certificate (TC) Hol ders

As seen in Table IV-1, the FAA has determ ned that 34 TC airplane models
(excluding the two Boeing 747 nodel s) woul d each require an individual
fuel tank system assessment (i.e., in general, one fuel tank assessnent
per TC). Thus, after discussion with the industry, FAA assunes that one
TC fuel tank system assessnent is reasonably appropriate or all of the
ai rpl anes covered by that TC. For exanple, the fuel tank systems in the
Boei ng 737 series (including such nodels as the B737-200, B737-300, .

B737-700, etc.) or the MD 80 series (including such nodels as the MD81,
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TABLE V-1
FUEL TANK SYSTEM ASSESSMENT COSTS

Time to Maintenance ‘Discounted
Complete Manual and  Industry Total First- Present
Initial Service FAA FAA First-Year FAA Year Annual Value of
Assessment  Bulletin Discussion Review Assessment Review Assessment Assessment Assessment Annualized
urplane  Model (Years)  (Years) {Hours)  (Hours) Cost __ _Costs  Cost ____ Cost Cost Cost
\300 0.75 0.25 40 24 $204,000 $2,400  $206.400 $0  $206,400 $29.38
\310 _ 015 025 40 24 $204,000  $2,400 $206400 SO  $206.400  $29.38
320 0.75 0.25 40 24 $204.000  $2.400  $206,400 $0  $206.400 $29.38
\330 1.5 0.25 80 40 $358,000 $4,000  $362.000 $0 $362,000 $51,54
\340 15 0.25 80, 40 _ $358,000 $4,000  $362,000 o $362000 $51,54
727 g 0.50 40 24 $304,000 gnanm oo eoeene. g, $306.400 $43,62
AU - e . $304,000 $2,400  $306,400! $0.  $306,400 $43,62
1737 series 15 0.75 80 40 __ $458000 $4,_.  $4620000,_.. _ $0_ $462,000  $6577i
47 2. 1.00 80 40 $608,000  $4,000  $612,000 80 $612,000 $87.13:
47400 2 1.00 80 40  $608,000 $4,000  $612,000 $0  $612.000  $87,13:
1757 1 0.50 40 24 $304000  $2.400,  $306,400 $0 $306.400 $43,62
1767 1 0.50 40 24 $304,000 $2.400  $306,400 $0  $306,400 $43,62.
1777 , 1 050 40 24 3304000  $2.400  $306,400 $0  $306,400  $43,62
)C8 0.75 0.25 24 16 $202400 $1600 ___ ... $050  $§%040nn.  $29,04
)C9 0.75 0.25 24 16 $202,400  $1,600  $204,000 $0  $204,000 $29,04!
)C10 1.5 0.50 80 40  $408,000  $4.000:  $412,000 $0  $412,000 $58,66(
D11 _ 15 _. 050 80 40  $408000  $4,0000  $412,000; $0.  $412,000 $58.661
| AD80 series 1.5 0.50 48 24 $404,800:  $2,400i $407,200! $0: $407.200 $57.971
D90 075 _ 025 24 16 $202,400  $1,600.  $204,000 $0.  $204.000.  $29.04!
1011 15 0.50 80 40 3408,000  $4,000.  $412,000 $0  $412000  $58.66
IAE ATP } 05 020 8 8 $140.800 $800  $141,600 $0  $141600 $20,16
IAE 41 0.5 020 8. 8 _ $140,800 $800  $141.600 $0  $141,600 $20,16
IAE 146 o5 0.20 8 8 $140,800 $800  $141600 S0 $141,600  $20,16
HC 7 5 0.20 8 8 $140.800 $800  $141,600 $0  $141,600 $20.16
JHC 8 0.5 0.25 16 8  $151.600 $800  $152,400 $0  $152.400 $21.691
227 05 0.20 8 8 $140.800 $800  $141,600 $0  $141600  $20.16
28 075 0.25 24 16 $202,400. $1.600  $204,000 $0  $204,000 $29.04
00 075 0.25 24 16 $202,400  $1.600  $204,000 $0  $204.000 $29.04
SAAB 340 o5 020 8 8  $140,800 $800  $141,600 $0  $141,600 $20.16
ATR72 075 0.25 16 16 $201600 $1600  $203,200 $O  $203.200 $28 93
ATR42 0.5 0.20 8 8  $140.800 $800  $141,600 $0  $141,600 $20.161
IMB 145 05 020 8 8  $140.800 $800  $141,600 S0 $141.600 $20 161
Shorts 360 05 020 8 8  $140.800 $800  $141,600 S0 $141600 $20.161
dornier 328 05 020 8 8  $140.800 $800  $141,600 $0  $141600 $20 161
3rad CRJ 05 020 8 8  $140.800 $800  $141,600 $0  $141.600 $20,161
IMB 120 05 020 8 8 $140.800 $800  $141,600 SO $141600 $20 161
Zonsultation 0 004 000 0 0 $231.200 $0  $231.200 $0  $231.200 $32918
rC TOTAL $9.436.800 $73.600 $9,510,400 $0 $9.510.400 $1 354 067
“uel Tank STCs 025 0.10 8 8 $4.868800 $46400 $4.915200  $214,800 $6.423865  $914 614
TOTAL $14 305600 $120.000 $14.425.600  $214.800 $15.934 265 $2 268 681




the MD82, etc.) are sufficiently simlar with other nodels in that
series, so that one general fuel tank system assessment can suffice for
the entire series. However, as each nodel in the series would require
sone individual, additional assessnent, the FAA estimated that it would
take more time to performa fuel tank system assessnment for the B-737
series and MD-80 series than for other sinilar-sized airplane nodels

with fewer variations.

As has been described, sone of the TC hol ders have performed a fuel tank
system assessnent for sonme of the areas that woul d be addressed by the
proposed SFAR. However, nost TC holders that would be affected by the
proposed SFAR have not perfornmed such an assessnent and, at this time,
are not able to provide an estimate of the amount of tine it would take
them to perform this assessnent. Therefore, the FAA has prelinmnarily
determ ned that in estimating the anpunt of time to performa fuel tank
system assessnent, these 36 TCs can be classified into the following 7
general categories: (1) the two Boeing 747 nodels; (2) other large jet
transport category airplanes (exanples, DC-10, L-1011, etc.); (3)
airplane nodels with several types in a series (exanples, B-737 series
and the MD-80 series); (4) nmedium and small Boeing jet transport
category airplanes (exanples, B-767, B727, etc.); (5) medium and smal |
jet transport category airplanes of other manufacturers (exanples, a-
320, DC-9, etc.); (6) large turboprops - those with 50 or nore seats
(exanple, ATR-72); and (7) small turboprops - those with 30 to 50 seats

(exanpl es, ATR-42, DHC-8, BAE-41, etc.).

The FAA used the sane met hodol ogy and cl assifications of airplane nodels
to estimate the nunmber of engineer hours needed by the TC holder to
devel op any recommended changes to the operators' fuel tank inspection

manual s and procedures or to create any necessary service bulletins.
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Until the fuel tank system assessnents are conpl eted, however, the

FAA cannot accurately determne the amount of engineering time that
would be required for these tasks. Consequently, as seen in Table V-1,
the FAA estimated that the engi neering hours needed woul d be roughly
proportional to the engineering hours to performthe fuel tank system

assessnent.

b. Fuel Tank System Suppl enmental Type Certificate (STC)

Hol der s

The fuel tank system STC hol ders, however, cannot be as conveniently
classified into a finite number of groups as was done for the analysis
of the TCs. As an illustration, many individual STCs have been issued
on an individual airplane basis. As a result, one STC hol der may have
several STCs for, basically, the sane fuel tank system nodification nade
to different airplanes of the sane nodel. For exanple, a conpany adding
a supplementary fuel tank to a B-747 freighter can, using the same basic
design, receive a different STC for each nodified airplane. Thus, in
that example, the FAA would determ ne that those several STCs woul d,
effectively, require only one fuel tank system assessment. On the other
hand, an STC hol der may have received one STC for a fuel tank system
nodi fication for several different nodels within one airplane series.
Consequently, the FAA reviewed the 139 fuel tank system STCs and

determ ned that the proposed SFAR would require a fuel tank system

assessment for 68 of the fuel tank systemrelated STCs.

On average, an STC holder would take less tinme than a TC holder to
conplete a fuel tank system assessnent. In general, an STC nodification
i nvol ves the addition of one or nore fuel tanks, or the substitution of

a different fuel quantity indicator system or fuel booster punp for the
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one approved in the original TC. As a result, many STC hol ders

woul d be able to incorporate a large proportion of a TC holder's fue
tank system assessnent into its assessnent. Nevert hel ess, sone STC

hol ders woul d be required to performa substantial fuel tank system
assessment. As the FAA cannot evaluate the extent of effort required by
each STC holder, the FAA has chosen to use an average anount of time for
the 68 i ndividual fuel tank system assessnents. Thus, as seen in Table
IV-1, the FAA assigned one average val ue of 0.25 engineering hours to
conplete a fuel tank system assessment for each of the 58 fuel tank

STCs.

The FAA used the same nethodol ogy to estimate an average nunber of 0.1
engi neer years that would be used by all fuel tank STC holders to
devel op any recommended changes to the operators' fuel tank inspection

manual s and procedures or to create any necessary service bulletins.

c. Oher STC Hol ders

The proposed SFAR woul d require other STC holders to deternine the
impact of their STC on the fuel tank system The FAA anticipates that
only a small nunber of these other STC holders would need to perform
such an assessnent because npbst STCs would not affect the fuel tank
system For those that would need to performthe assessnent, the FAA
anticipates that the assessment woul d be nuch sinpler than that

performed by a fuel tank system STC hol der

Al t hough the FAA believes that the individual STC holder woul d i ncur
m ni mal conpliance costs, at this tinme, the FAA is unable to determ ne
the nunber of these STC holders that would be affected and cannot

provide an cost of conpliance estimate for these parties.
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d. Field Approval of Fuel Tank Modifications

The proposed SFAR woul d require holders of field approvals of fuel tank
nodi fications to determne the inpact of that field approval on the fuel
tank system Al though the FAA believes that the individual STC hol der
would incur nminimal conpliance costs, at this time, the FAA is unable to
deterni ne the number of these STC holders that would be affected and

cannot provide an cost of conpliance estimate for these parties.

3. Fuel Tank System Assessnent Unit Costs

The FAA assunes that an appropriate |evel of technical, engineering
conpetence woul d be required to conplete an acceptabl e assessnent

regardl ess of who performs it. The FAA does not have the resources to
visit each design approval hol der and evaluate its salary and internal
review structures to deternine the potential individual design approval
hol der conpliance cost. Rather, the FAA takes the approach that the
hourly total conpensation rate (salary plus fringe benefits) of a design
engineer is adjusted to account for the associated supervisory,

clerical, admnistrative, and legal tinme that is not separately included
in the FAA-estimated tinme to conplete a fuel tank system assessnent. On
that basis, the adjusted engineer hourly total conpensation rate is
$100. Further, the average engineer work year is assuned to be 2,000
hours, for an adjusted engi neer year cost of $200,000. These rates are
then multiplied by the FAA-estimated nunmber of engineer hours to

conplete the fuel tank system assessnent.
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4. Fuel Tank System Assessnment Costs to a TC Hol der

The FAA evaluated the follow ng potential areas of cost to TC hol ders
for a fuel tank system assessnent: (1) the time to conplete the initial
fuel tank system assessnment (including conputer sinulations or other
model ing costs); (2) any physical testing needed for the design review,
(3) the tine to create and devel op the revised inspection and testing
procedures that woul d be incorporated into an operator's inspection
manual ; and (4) the time to interact with the FAA to obtain FAA

approval . Al'l of these would all be one-tinme costs incurred by existing

and future design approval hol ders.

As seen in Table IV-1 (p. 30), the FAA estimated that the initial fuel
tank system assessnment would require two engi neer years for each of the
two B-747 nodels, 1.5 engineer years for another manufacturer's |arge
jet, 1.5 engineer years for the B-737 or MD-80 series, 1 engineer year
for other Boeing jets, 0.75 engineer years for other manufacturer's
jets, 0.75 engineer years for large turboprops, and 0.5 years for snall
turboprops. Although much of the work on the center wing tank for the
B-747 has al ready been conpl eted by Boeing Service bulletins and FAA
ADs, the B-747 fuel tank systemis nore conplicated than the fuel tank
systens in other affected nodels. Thus, in order not to underestinate
the potential cost of a B-747 fuel tank system assessnment, the FAA
believes that the 2 engineer year estimate is appropriate. A sinmilar
FAA intention to avoid underestimating the potential conpliance costs
applies to other nodels (e.g., the B-737 SB on Boost Fuel Pump Wring
Inspections and the resultant FAA AD, the recently issued B-757 and B-
767 Service bulletins, etc.) for which TC hol ders have devel oped Service

bul | etins.
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The FAA deternmined that there would be little or no materials
costs associated with this proposed SFAR because it would require a
desi gn anal ysis for which mininml physical testing of the system and

equi prent would be required.

After the FAA review of the initial assessment, the FAA estimates that
the TC hol ders responses woul d require about 10 engineer days for a
large turbojet or a B-737 series, about 6 engineer days for the MD-80
series, about 5 engineer days for other Boeing nmedium sized or small
turbojets, about 3 days for MDonnell Douglas or Fokker turbojets, about
2 engineer days for a large turboprop, and about 1 day for a snall

t ur bopr op.

After FAA review and approval, the FAA estimates that the devel opment of
revised inspections, testing, and naintenance procedures would take
about 1 engi neer year for each of the two B-747 nodels, about 0.75

engi neer years for the B-737 series, about 0.5 engineer years for a non-
Boeing large turbojet, MD-80 series, and other Boeing turbojets, about
0.25 engi neer years for other manufacturer's smaller turbojets and |arge

turboprops, and about and 0.2 years for small turboprops.

Thus, as seen in Table IV-1, the FAA has estimated that the initial fuel
tank system assessnent woul d cost about $608,000 for a B-747 nodel,

about $408,000 for another manufacturer's |large turbojet, about $458,000
for the B-737 series, about $408,000 for the MD-80 series, about
$304,000 for a different Boeing turbojet, about $204,000 for a non-
Boeing small turbojet, about $151,000 for a large turboprop, about
$141,000 for a small turboprop, and a total of $231,000 for engineering

consul tati on.

36



The FAA estimated that FAA revi ew and approval of the fuel tank
system assessment woul d take about 5 engi neer days for a B-747 or
another manufacturer's large jet or for the B-737 series, gpout 3

engi neer days for the MD-80 series or other Boeing turbojet, about 2
engi neer days for another manufacturer's nmediumor small turbojet, and

about 1 engineer day for a large or snall turboprop.

Thus, the estinmated costs to the FAA woul d be about $4,000 for a B-747
or another manufacturer's large jet or for the B-737 series, about

$2,400 for the MD-80 series or other Boeing turbojet, about $1,600 for
another manufacturer's nedium or small turbojet, and about $800 for a

large or small turboprop.

Finally, the FAA believes that it is likely that the operator receiving
the TC hol der's recomrendati ons and service bulletins would likely call

the TC holder for additional instructions and clarification of these

docunent s. The FAA cannot predict this tinme for each of the individual
airplane models but, it is likely that this TC hol der consultation time
would be relatively constant for each operator. Thus, the FAA assunes

that each TC hol der woul d spend one engi neer day on this consultation

with each operator that operates that airplane nodel.

As reported in chapter 2, there would be 154 operators, 99 of which
operate 1 airplane nodel, 30 of which operate 2 airplane nodels, 10 of
which operate 3 airplane nodels, 5 of which operate 4 airplane nodels, 2
of which operate 5 airplane nodels, 3 of which operate 7 airplane
model s, 3 of which operate 8 airplane nodels, 1 of which operates 9
airplane nodels, and 1 of which operates 11 airplane nodels, for a total
of 285 airplane nodels that would require the TC holder to provide this

consultation service. Based on the one engi neer day cost of $800, the
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total one-time cost of providing these consultation services would

be about $231,000.

Thus, as seen in Table IV-I, the total one-time cost of the fuel tank
system assessnent for a TC woul d be about $9.5 million of which the TC
hol der woul d i ncur about $9.4 million ($9.2 mllion for the assessnment

and $200,000 for the consultation) and the FAA would incur about

$73,600.

5. Fuel Tank System Assessnment Costs to STC Hol ders

As reported in Section IV.C.2.b., the FAA determined that an sSTC hol der
fuel tank system assessnent woul d take an average of 0.25 engi neer
years. On that basis, the FAA estimates that the average STC hol der
woul d spend about 0.25 engineer years to performa fuel tank system
assessnent, about 0.1 engineer years to develop revised inspection and
testing procedures, and about one engineer day to respond to FAA review
concerns. Thus, the average one-tine cost for an STC of a fuel system
assessnent woul d be about $71,000. The total one-tine costs for al

STCs woul d be about $4.9 mllion

The FAA estimates that it would spend about 8 hours review ng the sTC
holder's fuel system assessnments, for a one-tine cost of about $800 per

STC and a total one-tinme cost of about $46,400 for all STCs.

In addition to the current STC holders, the proposed SFAR would require

future STC holders to conplete a fuel tank system assessment. Using the
hi storical average of 3 different fuel tank system STCs annually granted
and assuming that the anpunt of STC hol der engineer tinme and FAA-revi ew

time would be the same for an existing fuel tank system STC as for a new
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fuel tank system STC, the FAA estimates that there would be an

annual conpliance cost of about $214,800 to future STC holders and an
annual FAA review cost of about $2,400. The present value of this
$215,400 annual i zed paynent discounted at 7 percent over 10 years would

be about $1.5 mllion.

6. Fuel Tank System Assessnent Cost of Conpliance

Thus, as seen in Table IV-I, the FAA estimates that the one-tinme cost of
perform ng the fuel tank system assessnents would be about $14.4 million
of which about $14.3 nmillion would be borne by the fuel tank design
approval holders (about $9.4 nmillion by TC holders and about $4.9
mllion by STC holders), and about $120,000 woul d be borne by the FAA

In addition, the FAA estimates that the annual cost of performng future
fuel tank system assessnents woul d be about $215,000, of which $212,000
woul d be for fuel tank system STC hol ders and about $2,400 would be

borne by the FAA

D. COWPLI ANCE COST OF PROPOSED OPERATI ONAL RULES CHANGES

This section provides the analysis of the estimated costs to conply with
t he proposed operational rules changes for the operator to perform
enhanced fuel tank inspections and equiprent and wring testing. Thi s
section first discusses the nethodol ogy, assunptions, and unit hours and
costs that are used to calculate the total conpliance costs, and,

finally, the estinates thenselves.

a. Methodology and Assunptions
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The proposal would require operators of the affected airplanes to

i ncorporate the fuel tank system assessnent recommendations into their
inspection manuals. The FAA anticipates that these reconmendations, in
turn, would likely require the operator to perform nore extensive fue
tank inspections and to inspect and test equi pnment and wiring that may
have only been visually exanmined in previous fuel tank inspections.

Thus, the costs to operators of conplying with the proposal would be the
time to incorporate these recommendations into the inspection nmanual and
the additional (increnmental) |abor hours, nmaterials costs, and
addi ti onal airplane out of service time to performthe enhanced fue

tank inspection and equipnent and wiring testing.

Current industry practices is the raa baseline from which the

incremental conpliance costs were estinated. However, current industry
practices are changing quickly in an environment in which operator and
manuf acturer beliefs as to what constitutes the acceptable |evel of

i nspection and testing are changing and would continue to change whet her
or not the FAA promulgates this proposal as a final rule. That is, many
in the industry are increasing the scope and the rigor of these fue

tank system inspections and equipnent and wring testing.

Currently, there is a cooperative, multinational industry fuel system

i nspection program invol ving about 2,000 transport airplanes that is
projected to take 2.5 years, at which point a final report wll be
issued - although interim reports wll be issued as deened appropriate.
This inspection programis essentially a data gathering programthat is
focused primarily on one individual airplane nodel at a tine. However,
there is overlap on the inspections of different nodels because the
programis not waiting to conplete the inspections of one nodel before

begi nning the inspections of other nodels.
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Despite this changing industry environnent and vol untary acceptance of
additional inspection costs, the FAA deternined that the conpliance
costs with the proposal are estimated on the basis of the type of fuel
tank inspections that have been traditionally performed. The FAA is
unconfortabl e about projecting future industry fuel tank inspection
practices, particularly because the program s recommendati ons are not
expected to be conpleted for another 1.5 years to 2 years. As a result,
the FAA's use of traditional industry practices would ensure that the
conpl i ance cost estinmates would not underestimate the actual costs of

this proposal.

An additional consideration is that the FAA has proposed an AD that
would, effectively, enact a fuel tank system inspection program for the
B-747 that would go beyond the proposed operational rules changes.

Based on the methodol ogy, assunptions, and estimated unit costs, this
anal ysis estimates that the present value of the costs for the B-747
fleet to conply with the proposal discounted at 7 percent over the next
10 years would be about $27.4 million, which would generate an
annual i zed cost of about $3.9 mllion. These costs are not included in
the costs of conplying with the proposal but, they would need to be

included if the proposed AD is not issued as a final AD.

The FAA also issued an AD for the B-737 that requires all of these

ai rplanes with nmore than 30,000 flight hours to pull and inspect the
fuel boost punp W ring. Al t hough not all B-737 were inmediately
affected, it is likely that every B-737 would eventually reach 30,000
hours in service and, thus, be subject to the AD As a result, the
potential costs to inspect the B-737 fuel boost punp wiring are not

included as a cost of this proposal.
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The estimated cost of conpliance with the proposal is critically based
on the assunption that the proposal would allow these enhanced fuel tank
system i nspections and equi prent and wiring testing to be perfornmed
during an airplane's regularly schedul ed maj or mai ntenance (C and D)
checks. For exanple, if an operator's maintenance schedule is such that
only one fuel tank is opened at each mai ntenance check, the proposal
would allow the air carrier to continue that schedule. It would not
require that every fuel tank be opened and inspected in conpliance wth
t he proposal at the first maintenance check after the proposal's
effective date. As a result, the FAA concludes that the proposal's
structure would allow an individual operator the flexibility to conply
in the nost cost-effective way for that operation. However, a fuel tank
system assessnment may di scover a fuel tank hazard that would require

i medi ate corrective action and force the airplane to be taken out-of-
servi ce. The FAA cannot predict the nunber, if any, of these inmedi ate
corrective actions that would be required, but it believes that there
would be few, if any, such instances. Regardl ess, the safety benefits
woul d likely exceed the cost and |ost net revenue of such action. In
any case, the FAA anticipates that few or no airplanes would be pulled

from service solely for the purpose of conpliance with the proposal.

Al though the costs- of new and replacement equipnent and wiring are not
attributed to the proposal, the labor time to reinstall equipnent and
wiring is a cost of conpliance with the proposal. For exanple,

i nspecting fuel boost punmp wiring requires it to be pulled fromthe fuel
tank, inspected and tested, and then reinstalled in the fuel tank.
Regardl ess of whether the original wiring is reinstalled or replacenent
wiring is installed, the reinstallation time is a cost of conplying with

the proposal, but, the cost of any newwiring is attributed to
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mai ntai ning the airplane in an airworthy condition and is not a

cost of conplying with the proposed operational rules changes. The same
logic also applies to any future changes in equiprment life limts (e.g.,

nore frequent fuel booster punp replacenents) that woul d be established

by a service bulletin or an AD

The FAA anticipates that the |argest conpliance costs would be incurred
during the first to third fuel tank systeminspections as the initia
equi prent and wiring testing is perforned and agi ng or worn out
equipent or wiring is replaced. The FAA assunes that all initial fuel
tank systeminspections and equi prent and wiring testing would be
conpleted during the first 3 years after the proposal's effective date.
Thus, the “first-year” cost of conpliance with the proposal would be

averaged over the first 3 years after the proposal's effective date.

Beginning in the fourth year after the proposal's effective date, the
FAA expects that the fuel tank system re-inspections and equi pnent and
Wi ring re-testing would take less time than did the initial inspections
and testing because a significant anount of the equi pnent and wring
woul d have been replaced during the initial inspection. The FAA
anticipates that subsequent fuel tank systeminspections and equi pnent
and wiring testing would take, on average, about two thirds of the time
that was needed during the initial fuel tank systeminspections and

t esting.

In addition, it is likely that the recommended changes to the fuel tank
i nspection procedures made by the design approval hol ders would not
require the equi pment and wiring be tested at each fuel tank inspection.
The frequency of the recomended re-testing cannot be precisely

predi cted by the FAA because no design approval holder has perfornmed a
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fuel tank system assessnent. Neverthel ess, the FAA assumes that

while an operator would take up to 3 years to conplete the initial fuel
tank systeminspection and testing of equipment and wiring, an operator
woul d take an average of up to 5 years to conplete the second (and
subsequent) fuel tank re-inspections and re-testing of equi pnent and

Wi ring.

In its 1998 FAA Aviation Forecasts Fiscal Years 1998-2009, the FAA

estimated an average annual increase of 4.3 percent in the nunber of
comrercial airplanes, which is incorporated into this analysis. The EAA
understands that the future m x of airplane nodels will differ fromthe
mx in the FAA's data base being used for this analysis. However, the
FAA cannot precisely predict the future fleet conposition. As a result,
the FAA directly applies the 4.3 percent growh factor to the estimated

cost totals based on the fleet in its data base.

The FAA anticipates that new airplanes woul d have fuel tanks and

equi pnrent and wiring that would not require as nmuch inspection and
testing time as would be needed for older airplanes.  However, in order
not to underestimate these potential conpliance costs with the proposal,
the FAA assumes that the ampunt of tine for the enhanced fuel tank
system i nspection and equi pnent and wiring testing would be the sanme for

both brand new and older, existing airplanes.

The FAA expects that the proposal would increase fuel tank system

i nspection nmuintenance tines for the following activities: testing the
el ectrical bonding; checking the fuel punp wring; nore frequent fuel
punp changes; testing the Fuel Quantity Indicator System (FQIS) wiring;

and upgrading certain FQIS probes.
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The FAA estinmated nunber of additional hours to performthe

vari ous enhanced fuel tank systeminspections and testing have been
devel oped primarily fromthe avail abl e service bulletins and from

di scussions with airline maintenance directors and other airline

mai nt enance  engi neers. Wiereas the service bulletin estinmates are
directly related to a specific task or set of tasks, the airline
estimates tended to be made for the entire enhanced fuel tank system

i nspection and equipnment and wring testing. Thus, to sone extent, the
FAA's estimates of the hours required for the individual activities are
not as precise as those for the total nunber of hours for al

activities. However, the FAA believes that the total nunber of fue
tank systeminspection hours accurately reflects the | abor hours needed

to conply with the proposal

In general, airline estinmtes of the nunber of additional inspection and
testing | abor hours and airplane out-of-service tine tended to be

greater than those hours reported in the service bulletins. One
probabl e cause of this difference is the nmintenance personnel |earning
curve associated with perfornmng inspections and tests with which they
may not be famliar. Thus, as nmmi ntenance managenment and personnel gain
nore experience with these tests and procedures, the FAA antici pates
that the nunber of |abor inspection and testing hours would decline over
time. Anot her probabl e cause for the difference is that the | abor and
out-of-service tine estimates in the service bulletins do not include
estimates for items (e.g., tine to organize the work activity) that

would be a cost of conpliance with the proposal. Thus, when the FAA has
differing service bulletin and airline estimates for a particular fue
tank systeminspection or testing activity. the FAA tends to select an
estimate that, although between the two estimates, tends to be closer to

the airline estinate.
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Further, the FAA takes the sane approach for calculating the conpliance
cost based on mai ntenance personnel hours as was taken in cal cul ating
the conpliance costs based on hours of engineering review for the fuel
tank system assessnent.  That is, rather than trying to estimate the
nunber of additional supervisory, clerical, and administrative hours
that would be required to conply with the proposal and multiplying these
estimates by estimated conpensation rates for each of these | abor and
nmanagement categories, the FAA adjusts the hourly conpensation rate
(wages plus fringe benefits) of a maintenance nechanic to account for
that time. After that adjustnent, the FAA uses a conpensation rate of
$70 an hour for a maintenance nechanic (which is $10 an hour nore than

the FAA has used in its ADs and $5 an hour nore than an industry

estimte).

Finally, in order to have a basis of conparison with the estimated

benefits, the FAA estimates the conpliance costs over a |o-year period.

b. Estimated Conpliance Costs Due to the Operational Rules Changes

The incremental cost of conplying with the proposal woul d consist of the
following 4 conponents: (1) the tinme to incorporate the recommendations
devel oped by the design approval holder fromthe fuel tank system
assessment ; (2) the |l abor hours needed to perform the enhanced fuel
tank system inspection and testing of equipnent and wiring; (2) the cost
of the additional airplane out-of-service tinme required to conplete the
enhanced fuel tank systeminspection and testing of equi pnent and
wiring; and (3) the increased documentation, recording, and reporting of
the inspections, tests, and subsequent findings of the enhanced fuel

tank system inspection and equipnment and wring testing.
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1. Incorporating Recomrendations into Instruction Mnua

The first conpliance costs that the operators would occur would be those
associated with receiving the recomendations fromthe design approval
hol ders after their fuel tank system assessnent. These reconmendati ons
would need to be read, understood, discussed with the design approval
hol der's engineers, transformed into the particular inspection nmanua

| anguage used by the operator, and finally, incorporated into the
operator's inspection manual and procedures. After discussions wth
several airline maintenance chief engineers, the FAA believes that it
woul d take 5 engi neer days for each airplane nodel used by the operator
to fully integrate the reconmendations into the current operators fue
tank system inspections. The FAA recognizes that some of the operators
with multiple nodels fromone manufacturer would likely take | ess tine
than the estinate. In order not to underestimate the potentia
conpliance cost, however, the FAA has not used an adjustnent factor for
this possibility. On that basis, the FAA estimates that the one-tine
cost of conpliance for this activity would be about $4,000 per airplane
nodel for a total of about $1.16 mllion. The FAA anticipates ninina
future costs for operators who purchase airplane nodels that they have
not previously used because the new manuals woul d not need to be as

extensively revised as would existing nanuals.

2. Labor Cost for Inspections and Testing

As the proposal would allow operators the flexibility to performthe
fuel tank inspections during regularly schedul ed nmaj or mai nt enance
checks, the labor tine to open the tank, drain the fuel, vent the tank,

and close the tank is not attributed to the proposal because those
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activities are necessary to conplete other actions required for

the maintenance check. Excl uding the estimtes for the B-747 and the B-
707 (which appears to be a statistical outlier), the FAA estinates that
the increased annual nunber of |abor hours per airplane resulting from

t he enhanced fuel tank systeminspection and equi pnment and wiring
testing would range from19 hours to 109 hours in the first three years,

and woul d then become 9 hours to 40 hours beginning in the fourth year

On that basis, as seen in Table IV-2, the FAA estinmates that the annual
per airplane conpliance costs would be between $1,150 and $6,775 in each
of the first 3 years and between $560 and $3,220 in each year

thereafter. Assuni ng each airplane has one annual nmjor nmai ntenance
check, the total annual |abor cost would be about $21.1 million in the
first year, increasing by 4.3 percent per year until the fourth year

In the fourth year, it would becone about $10.1 million, again

i ncreasing by 4.3 percent each year thereafter. The present value of
the total |ost net revenue discounted at 7 percent over a 10 year period
woul d be about $100 million. The annualized value of this $100 million
di scounted at 7 percent over a 10 year period would be about $14.2

mllion.

3. Lost Net Revenue from Tine out of Service

The proposal would increase an airplane's out of service tine because
there is alimt to the nunmber of nmaintenance enpl oyees who can work
inside a fuel tank at one tine. Thus, although an operator can increase
t he nunber of mmintenance enpl oyees working on the fuel tanks, an

operator cannot conpletely avoid an increase in out-of-service tinme due
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TABLE V-2

LABOR COMPLIANCE COSTS FOR [INSPECTIONS AND TESTING

Annual - Annual

Labor Labor Annual Labor Present Value

Cost (Yrs. Annual Labor Cost (Yrs. Cost (Yrs. 4- Total Labor Annual ized
No. of 1-3)(Per Cost (Yrs. 1-3) 4-1 0) (Per 10)(All Cost (10 Yrs.) Total Cost (All

Airplane Model Airplanes Airplane) (All Alrplanes) Alrplane) Airplanes)

(A1l Alrplanes) Airplanes)

A300 ) 51  $3,640 $185.640  $1,596 $81,396 $845,261 $120.346
A310 ] 37 $3,640 $134,680  $1,596 $59,052. $613.328_  $87,310
A320 145 $3,640 $527,800  $1,596 $231,420  $2,403,192  $342,160
330 0 $3.640 $0 $1596 30 $0 $0
A340 0 $3,640 $O $1596  $0 $0 $0
3707 8  $7.700 $61.600  $3,780 $30,240  $294,692 $41,957
3727 878  $4,620  $4,056,360 $2,268  $1,991,304  $19,405446  $2,762,899
3737 series 1097 $4,060  $4,453,820  $1,932  $2,119,404  $21,012052  $2,991,644
3747-200,-300 206 $10,780  $2,220,680 $5292  $1,090,152  $10,623,634-  $1,512,567
3747-400 30 $12.320  $369,600  $6,048 $181440  §1,768,150 $251,745
3757 467 34620  $2,157,540  $2,268  $1,059,156'  $10,321,575  $1,469,560
3767 214 $4,620 __ $988,680 $2,268 485352  $4,729,801  $673,417
3777 12 $4,620 $55.440  $2.268 _ $27,216 _  $265,222 $37,762
)Cc8 181 $3,500 1 $633,500  $1,680 $304,080  $3,000,233 $427,166
xe 472 $3500  $1,652,000 $1,680  $792.960 -$7.823.812  $1,113,935
JC10° 204 $6,767  $1,380,400  $3,220 $656,880  $6,512,395 $927,219
VD11 i 66  $5413 $357,280  $2,576 $170,016  $1,685,561 $239,986
VID80 series 617 $3,500  $2,159,500 $1,680  $1,036,560  $10,227,313  $1,456,139
VD90 19 $3.500 $66,500  $1,680 $31,920  $314,942 $44,841
- 1011 112 $4,060 $454720 $1,932  $216,384 $2,145.260 $305,437
3AE ATP 10 $1,587 $15,867 $756 $7..,5A0 $74,898 $10,664
3AE 41 53 $1,587 $84,093 $756 $40,068  $396,957 $56,518
3AE 146 26 $3,010 $78260  $1,386 $36,036 $363,911 $51,813
DHC 7 26 $1,587 $41,253 $756 $19,656 $194,734 $27,726
DHC 8 152 $1,587 $241,173 $756 $114,912  $1,138,443 $162,089
F27 41 $1,587 $65,053 $756 $30,996 $307,080 $43,721
=28 87  $2,800 $187,600 $952 $63,784 $772,924 $110,047
F100 89  $2,240 $199,360  $1,064 $94,696 $939,776 $133,803
SAAB 340 234 $1,213 $283,920 $588 $137,592  $1,350,400 $192,267
ATR72 51 $1680 $85,680 $924 $47,124 $432,162 $61,530
ATR42 112 $1,167 $130,667 $560 $62,720 $618,833 $88,108
EMB 145 5 $1,167 $5.833 $560 $2,800 $27,626 $3,933
shorts 360 59  $1,167 $68,833 $560 $33,040 $325,992 $46,414
Dornier 328 37 $1.167 $43,167 $560 $20,720 $204,436 $29,107
Brad CRJ 2 $1167 $2,333 $560 $1,120 $11,051 $1,573
EMB 120 226 $1,167 $263,667 $560 $126,560  $1,248,716 $177.789
TOTAL 6006 $23,712.500 $11404,316 $112,399,708  $16,003.190
TOTAL MINUS

B-747 $21,122.220 $10,132,724  $100,007,924 $14.238.878|




to the enhanced fuel tank systeminspection and equi pnent and

wiring testing.

The FAA estimates that this annual increase in out of service time would
be between 11.5 hours and 32 hours per airplane for each of the first 3
years and then becone 10 hours to 25 hours per airplane each year
thereafter. The economi ¢ cost of out of service tine is conputed using
the Office of Management and Budget (OMB) mandated 7 percent average
annual risk-free productive rate of return on the value of capital,

which, in this case, would be the average value of that airplane nodel.

The average value of the airplane nodel is based on the reported val ues

in the AVITAS 2nd half 1997 Jet Aircraft Values and the AVITAS 2nd hal f

1997 Commrerci al Turboprop Aircraft Val ues. For aircraft nodels with a

nunber of different versions within the nodel series, the average
reported value for each version was wei ghted by its nunber of airplanes

in the data base.

Thus, as seen in Table Iv-3, the annual average out-of-service |ost net
revenue per fuel tank inspection would range from $40 to $9,750 per
ai rpl ane. Assuni ng each airplane has one annual ngmjor mai ntenance

check, the total annual out of service |ost net revenue woul d be about

$6.4 nmillion in the first year, increasing by 4.3 percent per year until
the fourth year. In the fourth year, it would becone about $2.95
mllion, again increasing by 4.3 percent each year thereafter. The

present value of the total |ost net revenue discounted at 7 percent over
a 10 year period would be about $35.6 mllion. The annualized value of
this $35.6 million discounted at 7 percent over a 10 year period would

be about $5.1 mllion.
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TABLE IV-3

_ LOST NET REVENUE FROM INCREASED OUT OF SERVICE TIME
Annual Time Annual Time Annual Lost Annual Lost
out of Service out of Service Net Revenue Net Revenue Annual Lost

Annual Lost P V Total
Net Revenue Lost Net

Annualized
Total Lost

(Yrs. 1-3) (Yrs 4-10) (Yrs. 1-3) (Yrs. 4-10)  Net Revenue (Yrs 4-10) Revenue (10 Net Revenue
No of (Hours Per  (Hours Per (Per (Per (Yrs. 1-3) (Al (All s ) (All (All

Airplane Model _Airplanes Airplane)  Airplane) Aiplane)  Airplane) _Airplanes) Airplanes) _ Airplanes)  Airplanes)
A300 51 24 16 $1.591 $636 $81.152 $32,461 $421,626 $60.030
A310 37 24 16_ $2059 $824,  $76,188 $30.475  $395837  $56,358
A320 145 24 16 $2,038 3815  $295549  $118220 $1.535528  $218,625
A330 0 24 16 $4,884 $1.954 $0 $0 0 s
A340 0 24 21 $5,282 $2,773 $0 $0_ $0_ $0
8707 8 32 25 $64 330 $511 $240. $2.863 $408
8727 ) 878 32 25 $260 $122 $228,582  $107.148  $1,279,707  $182,201
[B737 series 1097 27 20 $1,393 $619  $1528039  $679.129 $8,336.984 $1,186,999
. . -87.30000 . 206 32 25 $2,..450 $1..148  $504,684  $236,571 $2,825450  $402,281
B747-400 30 32 25 $10192  $4,777  $305749  $143320 $1,711,725  $243,711
B757__ 47 32 25 33134 $1.469  $1463,510  $686.020 $8,193,397 $1,166,555
B767 214 32 25 %4280  "$2006  $915.932  $429,343 $5127,805  $730,084)
8777 o 2 2 25 $9,704 $4549  $116449  $54586  $651,936  $92.821
DC8 181 20 16 s968 $465 $175.188  $84,090  $992331  $141,286
DC9 X 472 20 16 $181 $87 $85.385 $40,985 $483,655 $68.862
DC10 204 24 19 $874 $415 $178,285  $84,685 $1,004,651  $143,04C
[MD1t 66 24 19 $4.861 $2,309  $320,838 $1,807,952 _ $257.412
[MD8O series 617 20 16 $986 $473  $608,390  $292,027  $3,446,158 190,655[555
IMD90 19, 20 16 $1.811 $869 $34.414  $16519  $194.934 527,754[754
L1011 12 24 19 $296  g141 $33130  $15737  $186,693 526526581
BAE ATP 10 1525 1225 $186 $90 $1,864 $899 $10,583  §1.561.507
BAE 41 53 15.25 1225 $168 $81 $8.891 $4,285 $50,467  $7.185
BAE 146 i 26 185 145 $496 $233 $12.893 $6.063 $72,298  $10,294
DHC 7 26 15.26 12.25 $71. $34 $1,838 $886_ $10,430 $1,485
DHC 8 o152 1525 12.25 $269 $129 $40.824  $19676 $231.716 $32,991
F27 41 15.25 12.25 $37 $18 $1,532 $738 $8.697 $1,238
F 28 i 67 2525 1425 $130 $44 $8.743 $2961  $42279 $6.020
F100 89 1975 1475 $752 $337 $66,952 $30.001  $366,727  $52.214
SAAB 340 234 1178 10 $151 378 $35299  $18.218  $207.420 $29,532
ATR72 51 1575 13 $394 $195 $20,069 $9,966  $115.631 $16.463
ATR42 112 15 10 $230 $118 $25777  $13257  $151.188 $21 526
EMB 145 5 15 10 $368 $189 $1,838 $945 $10,780 $1535
Shorts 360 59 115 10 $39 $20 $2.309 $1.187 $13.541 $1.928
Dornier 328 37 115 10 $220 $113 $8,126 $4.179 $47.663 $6.786
Brad CRJ 2 15 10 8441 $227 $882 $454. $5.174 $737
EMB 120 226 115 10 $139 $72 $31.499  $16.199  $184.750 $26,304
TOTAL 6006 $7.221.315 $3333.868 $40,128.576 $5 713407
TOTAL MINUS
B-747 $6.410.881 $2 953,978 $35,591,402 $5 067 415




4. Recordkeeping Costs

The FAA estimates that, during the first three years, the increase in
the per airplane annual tinme to docurment and record the results of the
enhanced fuel tank systeminspection and equi pmrent and wiring testing
woul d be one hour of docunentation for every 8 additional |abor hours.
Beginning in the fourth year, this proportion would decrease to one hour
of recordkeeping for every 10 additional |abor hours because the FAA
expects that the re-inspections of the fuel tanks would require fewer
corrective actions, and, hence, fewer records. Thus, the per airplane
recor dkeepi ng hours woul d be between 3 and 8 hours during the first 3

years and then beconme 2 to 5 hours in each year thereafter.

On that basis, as seen in Table Iv-4, the annual increased recordkeeping
cost per airplane (excluding the B-707 and B-747 nodel s) would be

between $150 and $850 during the first 3 years and then becone $100 to

$540 in each year thereafter. The total annual recordkeeping cost would
be about $2.6 million in the first year, increasing by 4.3 percent until
the fourth vyear. In the fourth year, it would become about $1.7

mllion, increasing by 4.3 percent each year thereafter. The present

val ue of the recordkeeping cost over a 10 year period discounted at 7
percent woul d be about $17.4 mllion. The annualized value of this
$17.4 mllion over a 10 year period discounted at 7 percent would be

about $2.5 mllion.

Thus, as seen in Table IV-5, the FAA estimates that the total annua
conpliance cost plus the lost net revenue with the proposed operationa
rul es changes woul d be about $35 nmillion during the first year
increasing by 4.3 percent per year until the fourth year when it would

decline to about $8 million but increasing by 4.3 percent each year
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TABLE V-4

RECORDKEEPING AND DOCUMENTATION COSTS

Annual  Annual RC Annual  Annual RC
RC (Yrs. (Yrs. 1-3) RC (Yrs. (Yrs. 4- P.V. RC (10 Annualized
No. of 1-3) (Per (All 4-10)(Per 1 O(All Yrs.)(Ail RC (All

Airplane Model  Airplanes Airplane) Airplanes) Airplane) Airplanes) Airplanes) Airplanes)
A300 i 51 $455  $23205  $266  $13,566  $145670  $20,740
A310 37 %455 $16,835  $266  $9,842  $105682  $1504
A320 __ __145  $455 $65975  $266  $38,570  $414,161  $58,96
A330 0 %455 - %0  $266 __ %0 %0 $0
A340 0 3455 $0 $266  $0  s0 $0
B707 ~— 8 $963  $7,700  $630. $5,040  $73%93
B727 878  $578 $507,045 $378  $331,884  $3,390,810 $482,775
B737 series 1097  $508 $556,728 - $322$353,234 $3,657,593  $520,759
B747-200,-300 206 $1,348  $277,585 $882  $181,692 $1,856,321  $264,298
B747-400 30 $1,540 $$46,200 $30,240 __ $308,958 __$43,989
B757 467  $578 $269,693  $378 $176,526 $1,803,540 ~ $256,784
B767  _____ __ 214 3578  $123,585  $378  $80,_R92 $826,462  $117,670
B777_ B 12 $578  $6,930  $378 $4,536 $46,344 $6,598
DC8 181 $438  $79,188  $280  $50,680  $522,807  $74,436)
DC9_ _ 472 $438 $206,500  $280 __ $132,1AN $1,363.343  $194,109
DC10 204  $846 $172,550  $537  $109,480 $1 ,133,620  $161,402
MD11  __ 86 $677  $44660  $429  $28,336  $293408  $41,775
MD80 series 617  $438 $269,938  $280 $172,760 $1,782,167  $253,740
MD90 19 3438  $8,313  $280  $5320  $54,880 $7.814
L 1011 112 $508  $56,840  $322  $36,0864  $373428  $53,168
BAE ATP 10  $198 $1,983  $126  _$1,260 $13,040 $1.85
BAE 41 53  $198  $10512  $126 $6.678  $69,110 $9,840
BAE 146 26 $376 $9,783  $231 $6,006 $63,092 $8.98
DHC 7 26 $198 $5157  $126  $3,276 $33,903 $4.82
DHC 8 152 $198  $30,147  $126  $19,152  $198201  $28219
F 27 41 $198  $8132  $126 $5,166 $53,462 $7.61
F 28 67  $350  $23.450  $159  $10,631  $129.165  $18,390
F100 89  $280 $24920  $177  $15783  $163,552  $23.286
SAAB 340 234 $152  $35,490 $98  $22,932  $235590  $33,54
ATR72 51 $210  $10,710  $154 $7,854 $76,568  $10,902
ATR42 112 $146  $16,333 $93  $10,453  $107.835  $15.35
EMB 145 5  $146 $729 $93 $467 $4,814 $685
Shorts 360 59  $146 $8.604 $93 $5.507 $56,806 $8.088
Dornier 328 37 $146 $5.396 $93 $3,453 $35,624 $5.07
Brad CRJ 2 $146 $292 $93 $187 $1,926 $27
EMB 120 226 $146  $32,958 $93  $21.093  $217596  $30.98
TOTAL 6006 $2.964.063 $1,900.719 $19,590.969 $2.789 31
TOTAL MINUS
B-747 $2,640.278 $1,688.787 $17.425691 $2.481.02




TABLE V-5

COMPLIANCE COST PLUS LOST NET REVENUE

First Year Annual Total

Total Cost (Al Cost (All P.V. Total Cost Annualized

No. of Airplanes) Airplanes) (Al Airplanes) Total Cost (Al
Airplane Model Airplanes (Yrs. 1-3) (Yrs.4-10) (10Yrs) Airplanes)
A300 51 --$289,997  $127423  $1,412,557  $201,116
A310 37 $227,703 '$99,369 $1,114,747  $158,715
A320 145 _$889,324 $388,210 $4,352,880  $619,752
A330 0 $0 $0 $0 $0
A340 0 $0 $0_ %0 $0
B707 - 8 969,811  $35520  __$349048  $49,697
B727 - _._ 878 34,791,987 32,430,336 $24,075,963 $3,427.875
B737series . . _ 1097 $6,538,587 $3,151,767  ~ $33,006,634,699,402
B747-200,-300 206  $3,002,94$1,508,415 $15,305405  $2,179,145
B747-400 30 $721,549 $355,000 $3,788,832 $539,445
B757 467  $3,890,743  $1,921,702  $20,318,513  $2,892,899
B767 214  $2,028,197 $995,587 $10,684,06¢ $1,521,171
B777 12_  $178,819 - _ $86,338 $963,502 $137,181
DC8 181 SAAZA7A  $438,850 $4,515371  $642,887
DC9 472 $1,. 943,885 $966105  $9,670,810  $1,376,906
DC10 204 $1,731,235 _ _ $851,045 $8,650,667  $1,231,660
MD11 66  $722,778 $350,750 $3,786,921 $539,172
MDB80 series 617 $3037,827 §$1501,347 _$15455638  $2,200.535
MD90 19 $109227 ;75_57377579" $564,756 $80,409
L 1011 112 $544,690 $268,185 $2,705,380  $385,185
BAE ATP 10 $19.714  $9,719 $98,520 $14,027
BAE 41 53 $103,496 $51,031 $516,534 . $73,543
BAE 146 26 $100,936 $48,105 $499,301 $71,089
DHC 7 26 $48,248 $23,818 $239,067 . $34,038
DHC 8 152 $312,144 $153,740 $1,568,360 $223,299
F 27 41 $74,717 $36,900 $369,239 $52,571
F28 67  $219.793 $77.375 $944 369 $134,457
F100 89  $291,232 $140,480 $1,470,055 $209,303
SAAB 340 234  $354,709 $178,742 $1,793,410 $255,341
ATR72 51  $116,459 $64,944 $624,361 $88,895
ATR42 12 $172,777 $86,430 $877,856 $124,987
EMB 145 5 $8,400 $4,212 $43,220 $6,154
Shorts 360 59 $79,746 $39,734 $396,339 $56,430
Dormer 328 37 $56,689 $28,353 $287,723 $40,965
Brad CRJ 2 $3.507 $1.760 $18,151 $2,584
EMB 120 226 $328.124 $163,853 $1,651.061 $235,074
TOTAL 6006 $33,897.877 $16,638,904  $172,119.254 $24,505,910
MANUAL CHANGES $1.156,000 $0 $1.156.000 $164 588
TOTAL PLUS
MANUAL CHANGES $35.053.877 $16638904  $173.275254 $24.670.498
TOTAL MINUS B-747 $31.329,379 $14,775,489 $154.181.017 $21.951.908




thereafter. The present value of the conpliance cost and net | ost
revenue over a 10 year period discounted at 7 percent woul d be about
$154 mllion. The annualized value of this $154 million over a 10 year

peri od di scounted at 7 percent would be about $22 million

E. ESTI MATED TOTAL COWVPLI ANCE COST W TH AND LOST NET REVENUE FROM THE
PROPOSAL

Thus, as seen in Table IV-6, the FAA estinmates that the total annua
conpliance cost for both the fuel tank system assessnent and the
enhanced fuel tank systeminspection and equi pment and wiring testing
plus the lost net revenue with the proposal would be about $46 million
during the first year, increasing by 4.3 percent per year until the
fourth year when it woul d decline to about $8.2 million, increasing by
4.3 percent each year thereafter. The present value of these conpliance
costs and net |lost revenue over a 10 year period discounted at 7 percent
woul d be about $170 million. The annualized value of this $170 million
over a 10 year period discounted at 7 percent would be about s$24

mllion.

As a final note, the entire spreadsheet is supplied in Appendix B.
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A300
A310
A320
A330
A340
B707
B?Z?
8737 senes

8747-200, 300

B747-400

18757

Airplane Model

SAAB 340
ATR72
ATR42
[=MB 145
‘Shorts 360
(Dornier 328
t3rad CRJ
[=MB 120

[TOTAL

'MANUAL CHANGES

TOTAL PLUS

MANUAL CHANGES
TOTAL PLUS TC

AND STC COSTS
TOTAL MINUS B-

747

TABLE V-6
TOTAL COST OF PROPOSAL
First Year Annual Total
Total Cost (All Cost (All P.V. Total Cost Annualized
No. of Airplanes) Airplanes) (All Airplanes)  Total Cost (All
Airplanes (Yrs. 1-3) (Yrs.4-10) (10 Yrs.) Airplanes)
51 $289,997 = $127.423  $1.412557  $201.116
37 $227,703 $99,369 $1.114747 _ _ $158,715
145  $889,324 $388,210 $4,352,880 $619,752
0 $0 $0 $0 $0
0 $0 $0 $0 $0
8 $69,811 $35,520 $349.048 $49,697
o 878 $4,791987 $2430,336  $24075963  $3,427,875
1097 $6,538,587  $3,151,767 $33,006,630  $4,699,402
B 206 $3,002,949 $1,508,415 $15,305,405  $2,179,145
B 30 $721,549 $355,000  $37RRAL. %4445
- 467$3,890,743 $1,921,702  $20,318,513  $2,892,899
T 214 $2,028,197 $995587 _$10,684,068 $1,521,171
12 $178,819 $86,338 $963,502  $137,181
181_$887,875  $438,850 $4,515371 $642,887
472 $1,943885 $966,105  $9,670,810 _ $1,376,906
204  $1731235 $851,045 $8650,667  $1,231,660
66 $722,778  $350,750 $3.786.921 $539,172
617 $3,037,827  $1,501,347 $15,455,638  $2,200,535
19 $10$53,759  $564,756 $80,409
112 $544690  $268,185 $2,705,380  $385,185
10 $19,714 $9,719 $98,520 $14,027
53 $103,496 _ $51,031 $516,534 $73,543
26 $100936 $48,105 $499,301 $71.089
26 $48,248 $23,818 $239.067 $34,038
152 $312,144 $153,740  $1,568,360 $223,299
41 $74717  $36,900 $369,239 $52,571
67  $219,793  $77.375 $944,369 $134,457
89  $291232 $140,480 $1.470.055 $209,303
234  $354709  $178,742 $1,793,410 $255,341
51 $116,459 $64,944 $624,361 $88,895
12 $172,777 $86,430 $877.856 $124,987
5 $8.400 $4.212 $43,220 $6.154
59 $79,746 $39.734 $396,339 $56.430
37 $56,689 $28.353 $287.723 $40.965
2 $3.507 $1.760 $18.151 $2,584
226 $328,124 $163,853 $1.651,061 $235.074
6006 $33.897.877 $16638,904  $172.119.254 $24,505.910
$1,156,000 $0 $1.156,000 $164.588
$35.053.877 $16,638.904  $173.275254 $24.670.498
$49.479.477 $16,853.704 $189.209.519 $26,939.179
$45.754.979  $14.990,289  $170.115282 $24.220.589




V. BENEFIT-COST  COVPARI SON

The estimates presented in Chapters |1l and IV of this analysis use a.
"typical' accident. In addition, the benefits analysis al so eval uated
the benefits based on an actual event - the TWA Flight 800 accident.
There is, of course, the probability that, if there is one explosion, it
may involve a snaller airplane carrying fewer passengers. Even in the
expl osi on scenario involving one expl osion involving the fewest
"average" nunber of passengers during the next ten years, the expected
present value discounted benefits of $260 million to $310 nmillion would
be about 50 percent to 80 percent greater than the expected conpliance

costs of $170 mllion.

Further, the FAA did not factor in the recent evidence of fuel tank
wiring arcing in B-737s in the risk analysis which Iikely would have

i ncreased the probability of an explosion if corrective action had not

been taken.

Therefore, based on these factors and analysis, the FAA believes that

the proposal would be cost-beneficial.
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VI. INTIAL REGUATCORY FLEXIBILITY ANALYSI S

A I NTRODUCTI ON

The Regul atory Flexibility Act of 1980 establishes "as a principle of
regulatory issuance that agencies shall endeavor, (gnsistent with the
objective of the rule and of applicable statutes, to fit regulatory and
informational requirements to the scale of the business, organizations,
and governnental jurisdictions subject to regulation.” 15 achieve that
principle, the Act requires agencies to solicit and consider flexible
regul atory proposals and to explain the rationale for their actions.
The Act covers a w de range of small entities, including small

busi nesses, not-for-profit organizations, and snall government al

jurisdictions.

Agenci es nmust performa review to deternine whether a proposed or final
rule will have a significant econom c inpact on a substantial nunber of
smal|l entities. If the determ nation finds that it will, the agency
must prepare a Regulatory Flexibility Analysis (RFA) as described in the

Act .

However, if an agency determines that a proposed or final rule is not
expected to have a significant econom c inpact on a substantial nunber
of small entities, section 605(b) of the 1980 act provides that the head
of the agency may so certify, and an RFA is not required. The
certification nust include a statenment providing the factual basis fqr

this determnation, and the reasoning should be clear.

Recently, the Small Business Administration's (SBA) Ofice of Advocacy

publ i shed new gui dance for Federal agencies in responding to the
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requirenents of the Regulatory Flexibility Act, 35 anended
Application of that guidance to this proposal indicates that it would
have a significant inmpact on a substantial nunmber of small entities.
Accordingly, a conplete initial regulatory flexibility analysis was

conducted and is summarized as follows.

The FAA requests comments on all facets (nethodology, assunptions, gaiga
analysis, etc.) of the Initial Regulatory Flexibility Analysis and al so
requests that commenters supply supporting data or anal yses.

B. INTIAL REGULATORY FLEXIBILITY ANALYSI S

1. Introduction

Under section 603(b) of the RFA (as anended), each initial regulatory
flexibility analysis is required to address these points: (1) reasons
why the FAA is considering the proposed rule; (2) the objectives and
legal basis for the proposed rule; (3) the kind and nunber of snal
entities to which the proposed rule would apply; (4) the projected
reporting, recordkeeping, and other conpliance requirenents of the
proposed rule; and (5) all Federal rules that may duplicate, overlap, or

conflict with the proposed rule

2. Reasons Wiy the FAA Is Considering the Proposed Rule

This proposed action is being considered in order to reduce
significantly the risk of airplane fuel tank explosions with the
resultant loss of life (as evidenced by TWA Flight 800). Existing fue
tank system inspection prograns may not provide conprehensive,

systematic prevention and control of ignition sources in airplane fue

59



tanks, thereby allowing a small, but unacceptable risk of fuel

tank explosions to exist.

3. The Objectives and Legal Basis for the Proposa

The objective of the proposal is to ensure the continuing airworthiness
of airplanes certificated with 30 or nore passengers or wWith a payload
of more than 7,500 pounds.  The design approval hol der (including TC

hol ders and STC hol ders) would be required to performa fuel tank system
desi gn assessnment and to provide reconmendations and instructions
concerning fuel tank systeminspections and equi pnent and wiring testing
to operators of those airplanes. This assessment may result in the
creation of service bulletins and may al so provide supporting data to
the FAA for any needed ADs. An operator working under part 91, under
part 121, under part 125, and all U.S.-registered airplanes used in
schedul ed operations under part 129 would be required to incorporate

t hese recommendati ons into the inspection nmanual and to performthese

inspections and tests as required.

The legal basis for the proposal is found in 49 U.S.C. 44901 et seq.
Among other matters the FAA nust consider as a matter of policy are
mai ntai ni ng and enhancing safety and security in air commerce as its

hi ghest priorities (49 U.S.C. 40101(d)).

4. The Kind and Number of Small Entities to which the Proposal

Wul d  Apply

The proposal would apply to the operators of all airplanes certificated
for 30 or nore passengers or a 7,500 pound payl oad operated under 14 CFR

part 91, 14 CFR part 121, 14 CFR part 125, and all U. S. -registered
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ai rpl anes operated under 14 CFR part 129. sStandard |ndustrial
Classification (SIC) coding does not exactly coincide with the subsets
of operators who could be affected by the proposal. Nevertheless, the
following distributions based on SBA data, s seen in Table vVI-1 of
enpl oyment size and estimated receipts for all scheduled air

transportation firns (SIC Code 4512) are representative of the operators

who would be affected by the proposal.

TABLE VI-1
NUVBER OF OPERATORS AND ESTI MATED ANNUAL RECEI PTS IN SIC 4512

OPERATOR  CATEGCRY NUMBER OF ESTI MATED RECEI PTS ESTI MATED AVERAGE

(No. of Enployees) FI RVS (in $1,000s) RECEI PTS (I N $1,000s)
0 -1 153 193,166 1,262
5 -9 57 145,131 2,546
10 - 19 56 198,105 3,537
20 - 99 107 1,347,711 12,549
100 - 499 74 3,137,624 42,400
TOTAL 0 - 499 447 5,021,737 62,294
500+ 73 112,163,942 1,536,492
TOTAL 520 117,185,679

Most of the smaller operators would not be affected by the proposed rule
because they do not operate transport category airplanes with 30 or nore

passengers under parts 91, 121, 125, or 129.

The SBA has defined a snall air carrier to be one that has fewer than
1,500 enployees. To give some perspective, that definition of small air
carriers enconpasses those air carriers ranging in size fromAtlas
Airlines with 1997 operating revenues of $401 million to Capitol Cargo
with 2 airplanes and 1997 operating revenues of $5.4 mllion. As the
enpl oyment data are not conplete for all of the affected operators, the
FAA has deternined that all of the air carriers with fewer than 50

affected airplanes would be considered to be small air carriers.
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Al t hough this approach is not exactly that used in other FAA
studies, the FAA believes that it provides a good proxy in the absence

of the enploynent data.

Based on existing operator/airplane distributions, the FAA estimtes
that 131 U. S. operators would be subject to the proposal. Note that
this excludes the 19 non-U. S. owners of US. _registered airplanes that
would be affected by the proposal. o that basis, the nunber of
operators affected by the proposal is categorized in Table VI-2 by
number of airplanes affected by the proposal. Tapie v1-2 also reports
the estimated total nunber of airplanes in that operator category. It
shoul d al so be noted that Table vI-2 excludes the B-747 npdel s because,
as noted in Chapter IV, the ADs that have been issued on the B-747 have,
effectively, already required the enforcenent of the proposed
operational rules changes on that particular airplane nodel.

TABLE vI-2
NUVMBER OF OPERATORS AND Al RPLANES AFFECTED BY THE PROPOSAL

OPERATOR  CATEGCRY NUMBER COF TOTAL NUMBER OF
NUMBER OF Al RPLANES OPERATORS Al RPLANES
0 -4 48 93
5 -9 17 108
10 - 19 22 271
20 - 29 13 277
30 - 39 145
40 - 49 5 220
TOTAL 0 - 49 109 1,114
50+ 22 4,594
U S. TOTAL 131 5,708
Non- U. S. 23 62
TOTAL 154 5,770
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5. The Projected Reporting, Recordkeeping, and Q her

Conpl i ance Requirements of the Proposa

The proposal would not inmpose any incremental recordkeeping authority.
Existing 14 CFR 43, in part, already prescribes the content, form and
di sposition of naintenance, preventive maintenance, rebuilding, and
alteration records for any aircraft having a U S. airworthiness
certificate or any foreign registered aircraft used in common carriage
under parts 121. The FAA recogni zes, however, that the proposal woul d
necessitate additional inspection and testing work, and, consequently,
woul d al so require the conpletion of the recordkeeping associated with

that additional work.

The FAA estimates that each 8 additional hours of actual inspection and
testing resulting fromthe proposal would require one additional hour of
reporting and recordkeeping (i.e., 7.5 recordkeeping mi nutes per hour of
i nspection). This recordkeepi ng woul d be perforned by the hol der of an
FAA approved repairman or maintenance certificate. The proj ected
recordkeepi ng and reporting costs of the proposal are included as part
of the overall costs conmputed in the evaluation and included in the
Initial Regulatory Flexibility Cost Analysis that is provided later in

this chapter

6. Al Federal Rules that May Duplicate, Overlap, or Conflict with

the Proposa

The FAA is unaware of any federal rules that would either duplicate,

overlap, or conflict with the proposal
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C. INTIAL REGUATORY FLEXIBILITY COST ANALYSIS

1. Calculation of Estimated Conpliance Costs

The proposal would consist of three actions. The first action, the
proposed part 25 change that would nmininize the amount of tine a fue
tank would have a flammable atnmosphere, would apply to future TC hol ders
and to future fuel tank system STC hol ders. The second action, the
proposed SFAR, would require all design approval TC hol ders and fue

tank system STC hol ders: (1) to conplete a fuel tank design system
assessment and to generate future service bulletins and provide data to
the FAA, as needed; and (2) to provide operators with recomendations
for fuel tank system inspections, testing, and maintenance. The third
action, the proposed operational rules changes, would require that
operators incorporate these recommendati ons for an enhanced fuel tank
system i nspection and equi prent and wiring testing into their inspection
and mai ntenance nanual s. This Initial Regulatory Flexibility Cost

Anal ysis focuses on the costs to existing and future production

ai rpl anes under existing TCs and STCs because al nbst 99 percent of the

estimated costs of the proposal would be incurred by those airplanes.

Application of the SBA guidelines to the part 25 proposed changes

i ndi cates that they would not have a significant inpact on a substantia
nunber of small entities because no small entity produces a part 25 type
certificated airplane. In addition, although the proposed changes to
part 25 would also affect future fuel tank system STCs i ssued under part
25, industry sources have reported that current industry fuel tank
system STC designs would be in conpliance with the proposed requirement

for those STCs.
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However, the proposed SFAR and the proposed operational rules

changes woul d inpose conpliance costs on small entities. Table VI-3
summari zes the results for the total annualized conpliance costs based
on Tables C - c7 found in Appendix C and al so provides the estimated
cost per operator and per airplane by each operator size category. In
those Appendix Tables C - c7, Colum A lists each airplane nodel,

Col um B contains the nunber of the affected airplanes, Colum C
contains the estimated first year conpliance cost for all airplanes,
Col um D contains the estinmated annual conpliance cost beginning in the
fourth year for all airplanes, Colum E contains the present val ue of
the estimated total airplane conpliance cost discounted by 7 percent
over 10 years, and Columm F contains the total annualized esti mated

conpl i ance cost discounted by 7 percent over 10 years.

TABLE VI-3
ESTI MATED ANNUALI ZED COVPLI ANCE COST BY OPERATOR CATEGORY

OPERATOR  CATEGCORY TOTAL ANNUALI ZED PER OPERATCOR PER Al RPLANE
NUMBER OF Al RPLANES COWPLI ANCE COSTS ANNUALI ZED COST ANNUALI ZED COST
0-4 $293,000 $6,100 $3,150
5-9 $275,000 $16,175 $2,550
10 - 19 $1,123,000 $51,050 $4,150
20 - 29 $784,000 $60,300 $2,825
30 - 39 $234,000 $58,500 $1,600
40 - 49 $262,000 $52,400 $1,200
TOTAL 0 =~ 49 $2,971,000 $27,250 $2,675
50+ $17,820,000 $810,000 $3,775
TOTAL $20,791,000 $158,700 $3,650

One of the interesting observations revealed in Table VI-3 is that
nearly all of the operators with fewer than 50 affected airpl anes have
average | ower per airplane conpliance costs than do operators with 50 or
nore affected airplanes. The |ikeliest explanation for this average

cost difference is that smaller turboprops (which have the | owest per
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ai rpl ane inspection cost) nmake up a disproportionate share of the

fleets of those operators with fewer than 50 affected airpl anes.

2. Afordability Analysis

For the purpose of this Initial Regulatory Flexibility analysis, the
degree to which small entities can "afford” the cost of conpliance is
predicated on the availability of financial resources. Initial

conpl i ance costs can be paid fromeither existing conpany assets such as
cash, by borrowing, or through the provision of additional equity

capital . Conti nui ng annual costs of conpliance may be covered either by
accepting reduced profits, by raising ticket prices, or by finding other

ways of offsetting costs.

Two general analytical nethods often enployed to determine affordability
ar e: (1) the liquidity/profitability method; and (2) the relative cost

nmet hod.

The liquidity/profitability method requires a know edge of each affected
firms net working capital - the excess of current assets over current
liabilities, which can represent the margin of short-term debt paying
ability over existing short-term debt. However, that nethod is not used
in this Initial Regulatory Flexibility Analysis because, at this tine,
the FAA | acks the necessary detailed financial data for nost of the

smal | er operators (1 to 9 airplanes).

The rel ative cost nmethod conpares the annualized cost of conpliance with
the total operating revenues. Again, the FAA lacks financial data for
nost of the smaller operators. However, if the average operating

revenues from Table vI-1 are conpared to the average annualized
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conpliance costs from Table VI-3 (an adnmittedly crude nethod), it
appears that an average operator would pay no nore than 0.4 percent of
operating revenues to conply with the proposal. On that basis, nost
small entities would be able to offset the incremental conpliance costs.
Nevertheless, it is likely that sone very small operators (those with 1
to 4 airplanes) may have difficulty in offsetting these conpliance

costs. However, due to the unavailability of current financial data on
these smallest operators, the FAA cannot nore definitively deternine the

potential econom c inpact on these snallest affected operators.

3. Disproportionality Analysis

The principle factor determ ning the conmpliance cost for an operator
would be the type of airplane nodel in the operator's fleet. As seen in
Table v-5, it would cost 3 to 4 tines nore to inspect a larger transport
category nodel fuel tank systemthan it would cost to inspect a snal
transport category turboprop fuel tank system Consequently, as seen in
Table VI-3, the FAA estinmates that the proposal would cost operators
with fewer than 50 airplanes about $1,100 |l ess per airplane than it
woul d cost operators with nore than 50 airpl anes. In addition

operators with 30 to 49 airplanes would have the | owest per airplane
conpliance cost due to the predom nance of turboprops in those fleets.

In general, the average conpliance cost per airplane is relatively
consistent across the various snall operator categories. However, the
conpliance cost relative to these airplane's operating revenues woul d be
relatively snall. As a result, the FAA does not believe that snal
entities as a group would be disadvantaged relative to large air
carriers due solely to any disproportionate cost effects from conpliance

with the proposal
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4, Conpetitiveness Analysis

The proposal would not inpose significant conpliance costs on a
substantial nunber of small operators that have 10 or nore airpl anes
that would be affected by the proposal. These operators include |arge
regionals, medium regionals, commuter airlines, and air cargo carriers.
To sonme extent, these operators avoid direct conpetition with major
carriers. However, in those markets where there is conpetition between
the small entities and the larger air carriers, the proposal would have
m ni mal conpetitive inpact because the per airplane conpliance cost for
a given airplane nodel would be roughly the same for a large and a snall

operator.

The proposal, however, would likely inpose significant costs on sonme of
the smallest air carriers (those with 1 to 9 airplanes), and, as a
consequence, mmy affect the relative position of these carriers in their
mar ket s. However, nost of these smallest air carriers operate in
"niche" markets in which the conpetition that occurs arises from ot her
smal | operators using largely sinmlar equi prent and often conpeting on
the basis of service rather than on the basis of price. In such

mar kets, the nunber of conpetitors is very limted. For exanple, Atlas
Air specializes in supplying international air cargo by using B-747s to
carry bulky cargo, like oil rig equipnent. Simlarly, Northern Air

Cargo specializes in nail and air cargo to rural Al aska.

However, the FAA concludes that npst of the markets served by these
smal l est air carriers are | owvolune niche markets that larger air
carriers have, in many cases abandoned because the larger air carrier's
fleets have been designed for high-volume narkets. Further, larger air

carriers would not be interested in servicing nost of these nmarkets
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because the larger air carriers cannot conpete on a cost basis.
Thus, these smallest operators would be able to avoid direct competitio,
with larger air carriers. As a result, to the extent that there would

be adverse conpetitiveness effects, they would likely be nininmal and

they would occur with other simlar-sized (1to 4 airplanes or 5to 9

airplanes) air carriers. On that basis, the FAA concludes that snall

air carriers would not |ose market share to larger air carriers.

5. Business dosure Analysis

The FAA is unable to determine with certainty the extent to which small
entities that would be significantly affected by the proposal woul d have
to close their operations. Many of the very small operations (1 to 4
airplanes) operate very close to the margin, as evidenced by the
constant exit fromand entry of these types of air carriers into air
servi ce. In fact, given that the available data are from 1996, it is
probabl e that some of the operators listed in Table II-2 are no |onger
in business and that new, start-up air carriers have entered to take
their places. Consequently, in the absence of financial data, it is

difficult to deternmine the extent to which the proposal would make the

difference in an entity's remaining in business.

D. DESCRIPTION OF ALTERNATIVES

In the general course of promulgating the proposed rule, the FAA has
consi dered and evaluated three alternatives. These alternatives are
described bel ow. In formulating the alternatives, FAA focused on its
primary responsibility for aviation safety and its particular obligation
under 49 U.S.C. 44717 to ensure the continuing airworthiness of

ai rpl anes. Towards that end, two of the three alternatives to the
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proposal included additional airplane nodels to be covered by the
proposal while one alternative reduced the nunber of airplane nodels
that would be covered by the proposal. The proposed rule linits the
potential inpact on the airplanes nost likely to be used by snall

entities while meeting the Agency's safety responsibility.

Alternative 1: Require all airplanes in comrercial service with

10 or nore seats to be covered by the proposal

Alternative 1 would require all airplanes operating under part 91, part
121, part 125, part 129, and part 135 on-denmand to conply with the
proposal. As seen in Tables D-1 and D-2 in Appendix D, the FAA
estimtes that about 45 additional airplane nodels, about 2,360

addi tional airplanes and about 550 additional operators would be covered
by this proposed alternative. For nmany of these additional operators,
the airplane operation is not their principle business. In estimating
these potential conpliance costs, the FAA assunmes that, due to their
smal | fuel tanks and relative straightforward fuel systens, these

ai rpl anes woul d need one-half of the time reported for the snmallest part
25 turboprop to conplete the fuel tank system assessnent. In addition
the FAA assumes that it would al so take one-quarter of the tinme reported
for the smallest part 25 turboprop to conplete the enhanced fuel tank
system inspection and maintenance and wring testing. Further, the FAA
assumes that the out-of-service tine would be one-half of the |abor tinme
to conplete the inspection and testing. However, the FAA assunes that
there woul d be no out-of-service time for part 135 on-demand airpl anes
because those operators would normally schedul e mai nt enance when they
had no contracted work. For the other operators, the FAA estinates the

val ue of the average airplane would be about $750,000.
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On that basis, as seen in Table vI-4, the FAA estimates that the

addi ti onal conpliance costs of including these operators (including the
fuel tank system assessnent cost) would be about $7.4 million in the
first-year and would be about $1.1 million in the fourth year. The

total conpliance cost discounted over 10 years at 7 percent woul d be

about $17.1 mllion. The annual i zed cost di scounted over 10 years at 7
percent woul d be about $2.4 million.
Further, it is likely that nearly all of these additional costs under

Alternative 1 would be incurred by small air carriers because large air
carriers do not operate the types of airplanes that would be included in

Alternative |'s coverage.

TABLE VI-4
ADDI TI ONAL COSTS ASSCCI ATED W TH ALTERNATIVES 1 AND 2

NUMBER OF FI RST YEAR P.V.TOTAL ANNUALIZED

COST (OVER
Al RPLANE MODEL Al RPLANES TOTAL COST 10 YRS.) TOTAL COST
Schedul ed >10 PAX 724 $2,660,000 $5,660,000 $806,000
(Al'ternative 2)
Non- Schedul ed >10 PAX 1,638 $4,735,000 $11,425,000 $1,627,000

Al Commercial 210 PAX 2,362 $7,395,000 $17,085,000 $2,433,000
(Alternative 1)

Initially, the FAA planned to adopt this alternative as the proposed

rul e. The anal ysis indicated, however, that this alternative would

i mpose significant costs on a | arge nunmber of operators, particularly
smal | operators. Based on further analysis, the FAA believes that the
safety objectives of the proposed rule would be essentially achi eved by
excluding airplanes with fewer than 30 seats while, at the sanme tine,
|arge cost savings would particularly accrue to snall operators. The

FAA invites comments on this conclusion. Commenters are asked to
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provi de cost anal yses and other appropriate data to justify their
comment s. Based on new data that nay be received, the FAA may incl ude

smaller airplanes in the final rule.

Alternative 2: Require all airplanes in commercial service with

30 or nore seats (the proposed rule) and all airplanes with 10 or nore
seats in comrercial service to be covered by the proposed operationa

rul es changes.

Alternative 2 would add the requirenent that all airplanes with 10 or
nore seats in commercial service operating under part 91, part 121, part
125, and part 129 to conply with the proposal. As seen in Tabl es D-3
and D-4 in Appendix D, the FAA estimates that 30 additional airplane
model s, 724 additional airplanes and about 84 additional operators would
be covered by this proposed alternative. However, 35 of the 84
addi ti onal operators would already have airplanes that woul d be covered
by the proposal. In estinmating these potential conpliance costs, the

FAA makes the same assunptions that were described under Alternative 1.

On that basis, as seen in Table vi-4, the FAA estimates that the

addi tional conpliance costs of including these operators (including the
fuel tank system assessment cost) would be about $2.7 million in the
first-year. This would decline to about $340,000 in the fourth year.
The total conpliance cost discounted over 10 years at 7 percent would be
about $5.7 mllion. The annual i zed cost di scounted over 10 years at 7

percent woul d be about $806,000.

As was also true for Alternative 1, it is likely that nearly all of

these additional costs under Alternative 2 would be incurred by small

air carriers because large air carriers do not operate the types of
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airplanes that would be included in Alternative 2’s coverage.

As part of the analysis described in the discussion of Alternative 1,
the FAA also investigated this alternative 2. As previously discussed,
after careful study, the FAA concludes that the safety objectives of the
proposed rule would be essentially achi eved by excluding airplanes with

fewer than 30 seats. Comments are invited on this conclusion.

Alternative 3: Require that only turbojet airplanes in commerci al

service be covered by the proposal.

Alternative 3 would exenpt 1,034 turboprop airplanes certificated under
part 25 fromthe proposal's requirenents. By doing so, as seen in Table
VI-5, it would reduce the first year total cost of conpliance to these

operators by about $1.8 nmillion which would becone about $545,000 in the

fourth year. The total conpliance cost savings discounted over 10 years
at 7 percent would be about $8.3 million. The annualized cost savings
di scounted over 10 years at 7 percent would be about $1.2 million.

Al t hough there have been no in-flight fuel tank expl osions associated
with these part 25 turboprop airplane nodels, the FAA believes that the
underlying fuel tank systemrisk is simlar to those of the |arger
turbojets. As the FAA's estimated overall benefits are larger than its
estimated overall costs, by extrapolation, for exanple, renopving 20
percent of the population at risk fromthe proposed rule would renove 20
percent of both the benefits and costs. As the benefits are estimted
to be greater than the costs, the result would be a reduction in the net

dol l ar benefits and higher safety risk.
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TABLE V1-§

COMPLIANCE COST SAVINGS TO TURBOPROP OPERATORS

. |First Year Annual Total [Annualized
No. of - Total Cost (All |Cost (Al P.V. Total Cost | Total Cost
Airplane Model |Airplanes Alrplanes) Airplanes) (ANl Airplanes) |Airplanes)
A300 o $0 $0 $0 $0
A310 ol $0 $0 $0 $0
A320 ) $0 $0 $0 $0
A330 o $0 $0 $0 $0
A340 of. $0 $0 $0 $0
8707 0 $0 $0 $0 $0
B727 (] $0 $0 $0 $0
B737 series 0 $0 $0 $0 $0
B747-200,-300 0 $0 ! $0 $0 $0
B747-400 0 $0 $0 $0 $0
B757 0 $0 $0 $0 $0 |
B767 0 $0 $0 $0 $0
B777 0 $0 $0 $0 $0
DC8 o $0 $0 $0 $0
DC9 0 $0 $0 $0 $0
DC10 0 $0 $0 $0 $0
MD11 0 $0 $0 $0 $0
MD8O0 series 0 s0 $0 $0 | $0
MDS0 0 $0 $0 $0 $0
L 1011 0 $0 $0 $0 ' $0
BAEATP 10 $19.714 $5,939 $91.014 $12,958
BAE 41 53  $103496 530,997 $67.879
BAE 146 26 $100,936  $24,081 $428,921  $61.069
DHC 7 26 S4R.248 $13.990  $219,553 $31,259
DHC8 152 $312,144..  $96.284  $1,454.281 $207,057
F21 41 $74717 $21.402  $338.467 $48,190
F 28 0 0 0 o
F100 0 0 0 0 (
SAAB 340 234 $354,709 $109.946  $1,655713  $235736
ATR72 51 $116.459 $41,382 $574,580 $81.807
ATR42 12 $172.777 $55.070 $815371  $116.090
EMB 145 5 $8.400 $2.812 $40.431 $5.756
Shorts 360 59 $79.746 $23.214 $363.423 $51,743
Dornier 328 37 $56.689 $17.993 $267.081 $38.026
Brad CRJ 2 $3.507 $1.200 $17.035 $2.425
EMB 120 226 $328.124 $100.573  $1.524975  $217.122
TOTAL 1034 $1.779667 $544 883 $8.267.601 $1.177.120




E. CONCLUSI ON

Thus, the evaluation of these alternatives was perforned to directly
respond to SBA concerns that small entities could be adversely affected
by the proposal. The FAA believes that the scope of the proposal's
coverage woul d be the cost-effective scope of providing the necessary

level of safety.

Neverthel ess, for a small operator with an airplane worth about $5
mllion, the estimted annualized cost of $2,675 would be equal to about
3 days of lost net revenue, based on a 7 percent rate of return. For

| arger operators classified as snmall entities, the FAA believes that the
proposal would not have a significant inpact on a substantial number of
the larger operators within the small entity classification. Despite
the significant inpact on small operators, the FAA also believes that,
even for the snmallest operators of these affected airplanes, the safety
benefits would be greater than the conpliance costs. The FAA considered
the inmpact on small entities and limted the scope of the proposal,
resulting in a significant reduction of the potential inpact on small
entities. After due consideration to mininizing the inpact on snall
entities, the FAA has responsibly limted the potential scope of this
proposal on small entities and sel ected the approach which woul d provide

the highest net benefits to society.
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VI, | NTERNATI ONAL  TRADE | MPACT  ASSESSMENT

Consistent with the Administration's belief in the general superiority,
desirability, and efficacy of free trade, it is the policy of the

Adm nistrator to renove or dimnish, to the extent feasible, barriers to
international trade, including both barriers affecting the export of
Ameri can goods and services to foreign countries and those affecting the

inport of foreign goods and services into the United States.

In accordance with that policy, the FAA is committed to devel op as much
as possible its aviation standards and practices in harmony with its
trading partners. Significant cost savings can result fromthis, both
to American conpani es doing business in foreign markets, and foreign

conpanies doing business in the United States.

The proposed part 25 type certificate changes would equally affect all
future part 25 type certificated airplanes, wherever nanufactured, that
would be used in the United States. Thus, it would have little or no
impact on international trade. The proposed SFAR and operati onal
changes would affect only US. -registered airplanes and there could be
sone small increase in the costs to US air carriers for international
flights, which other countries' airlines would not incur. However, the
FAA does not anticipate that these cost increases would have a m ni nal
or no effect on US. air carriers. In addition, the European Joint

Avi ation Authorities may consider similar regulations that would affect

their air carriers.
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VI11. UNFUNDED MANDATES ASSESSMENT

Title Il of the Unfunded Mandates Reform Act of 1995 (the Act), enacted

as Pub. L. 104-4 on March 22, 1995, requi res each Federal agency, to the
extent permitted by law, to prepare a witten assessnent of the effects
of any Federal mandate in a proposed or final agency rule that may
result in the expenditure by State, local, and tribal governnents, in
the aggregate, or by the private sector, of $100 million or nore
(adjusted annually for inflation) in any one year. Section 204 (a) of
the Act, 2 U.S.C. 1534(a), requires the Federal agency to devel op an
effective process to permit tinely input by elected officers (or their
designees) of State, local, and tribal governments on a proposed
"significant intergovernnental mandate." A "significant

i nt ergover nrrent al mandate" under the Act is any provision in a Federal
agency regulation that will inpose an enforceable duty upon State,

local, and tribal governnents, in the aggregate, of $100 million
(adjusted annually for inflation) in any one year. Section 203 of the
Act, 2 U.S.C. 1533, which supplenments section 204(a), provides that

bef ore establishing any regulatory requirenments that m ght significantly
or uniquely affect small governnents, the agency shall have devel oped a
plan that, among other things, provides for notice to potentially
affected snall governments, if any, and for a neaningful and tinely

opportunity to provide input in the developrment of regulatory proposals.

The FAA determines that this proposal would not contain a significant

i ntergovernnmental or private sector nandate as defined by the Act.
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APPENDI X A

LI ST O SUPPLEMENTAL TYPE CERTI FI CATES (STC) BY Al RCRAFT AND BY STC
HOLDER




-

MCDONNELL DOUGLAS CORPORATION

Aircraft Make

Model and TC NO. STCw: Description: ACO: STCHolder:

DC-8-33: SA3611WE Modification to permit increase WE G.S. Rasmussen

T.C. 4A25 in maximum allowablezero fuel P.O. Box 2052
weight. Glendale. CA 91209
Issued 3/27/78.

DC-8-33: SA3804WE Modifications to permit an WE G.S. Rasmussen

T.C. 4A25 increase in maximum allowable P.O. Box 10519
zero fuel weight. Glendale, CA 91209
Issued 12/13/78.

DC-8-33; SA39%07WE Modifications to permit an WE G.S. Rasmussen

T.C. 4A25 increase in maximum allowable P.O. Box 10519
zero fuel weight. Glendale, CA 91209
Issued4/20/78.

DC-8-33; SA3910WE Modificationsto permit an WE G.S. Rasmussen

T.C.4A25. increase in maximum allowable P.O. Box 10519
zero fud weight. Glendale, CA 91209

DC-8-43; SA3612WE Modifications to permit increase WE G.S. Rasmussen

T.C. 4A25 in maximum alowable zero fud P.O. Box 2052
weight. Glendale, CA 91209
Issued3/27/78.

DC-8-43; SA3T49WE Conversion of passenger arplane WE McDonnell Douglas Corp.

T.C. 4A25 to cargo only configuration by 3855 Lakewood Bivd
installation of cargo door. cargo Long Beach. CA 90846
floor, and increasing maximum
landing and zero fuel weight.
Issued 9/28/78.

DC-8-43: SA380SWE Modifications to permit an WE G.S. Rasmussen

T.C. 4A25 increase in maximum alowable P.O. Box 10519
zero fuel weight. Glendale, CA 91209
Issued 12/26/78.

DC-8-43; SA3880WE Modifications to permit an WE G.S. Rasmussen

T.C. 4A25 increase in maximum allowablezeo P.O. Box 10519
fuel weight. Glendale. CA 91209
Issued 3/28/79.

DC-8-43: SA3911WE Modifications to permit an WE G.S. Rasmussen

T.C. 4A25 increase in maximum alowable P.O. Box 10519
zero fuel weight. Glendale, CA 91209
Issued4/23/79.

DC-8-51; SA4078WE Modifications to permit an WE G. S. Rasmussen

T.C. 4A25 increase in maximum alowable P.O.Box 10519
zero fuel weight. Glendale. CA 91209
I ssued 2/6/80.

JC-8-51; SA4080WE Modifications to permit an WE G.S. Rasmussen

T.C.4A25 increase in maximum alowable P.O. Box 10519

zero fuel weight. -
Issued 8/21/80. -

Glendale. CA 91209



Aircraft Make
Model and TC NO.

STC#:

Description: ACO: STCHolder:
DC-8-51.S/N45855 STO0S43AT Increase in arcraft operating CE-A Aircraft Modification Design
Only; weights(Maximum takeoff weight - 8960 Ridgemond Drive
TC. 4A2S R 315,000 Ibs.. maximum landing Atlanta GA 30350
weight - 217.000 Ibs., maximum
zero fuel weight - 203,000 Ibs.)
Issued 7/20/94.
DC-8-51.S/N454 10 only; STOOSSSAT Increase in aircraft operating CE-A Aircraft Modification Design Svcs
T.C. 4A25 weights(Maximum takeoff weight - 8960 Ridgemont Drive
315,000 tbs., maximum landing Atlanta GA
weight - 217,000 ths., maximum
zero fuel weight - 203,000 Ibs.)
Issued 8/26/94.
DC-8-51, S/N45935 only; STO0617AT Increase in aircraft operating CE-A Aircraft Mod Design Sves
T.C. 4A25 weights(maximum takeoff weight - 8960 Ridgemond Drive
315,000 Ibs.. maximum landing Atlanta, GA 30350
weight - 217,000 Ibs., maximum
zero fuel weight - 203,000 ibs.
Issued 12/14/94,
DC-8-51. -52, -8F-54, -8-6 1, SA3357WE-D Retrofit of fuel quantity WE United Air Lines
T.C. 4A25 indicators and totalizers, Gulll San Francisco Int'l Arpt
Airborne Instruments, Inc. P/Ns San Francisco, CA 91406
206-009 and 206-016 series.
Issued 1/30/78.
DC-8-53: SA3613WE Modifications to permit increase WE G.S. Rasmussen
T.C. 4A25 in maximum allowable zero fuel P.O. Box 2052
weight. Glendale, CA 91209
Issued 3/27/78/
DC-8-53: SA3806WE Modifications to permit an WE G.S. Rasmussen
T.C. 4A25 increase in maximum alowable P.O.Box 10519
zero fuel weight. Glendale. CA 91209
Issued 12/26/78.
DC-8-53. SA3908WE Modifications to permit an WE G.S. Rasmussen
T.C. 1A25 increase in maximum allowable P.O.Box 10519
zero fuel weight. Glendale, CA 91209
[ssued 4/20/79.
DC-8-53. SA3S09WE Modifications to permit an WE G.S.Rasmussen
T.C. 4A25 increasein maximum allowable P.O. Box 10519
zero fuel weight. Glendale, CA 91209
| ssued 4/20/79.
DC-8-53; SA3912WE Modifications to permit an WE G.S.Rasmussen
T.C. 4A25 increase in maximum alowable P.O.Box 10519
zero fuel weight. Glendale, CA 91209
Issued4/23/79.
DC-8F-54, S/N 45637 only; ST00924AT Increasein aircraft operating CE-A Aircraft Modification Design
T.C. 4A25 weights(maximum landing weight . Savices, Inc.
240,000 1bs., maximum zero fuel 8960 Ridgemont Drive
weight - 224,000 Ibs.) Atlanta, G A 30350
|ssued 12/4/95.
DC-8-61. SA2379S0O Installation of aSimmonds CE-A Airborne Express Air Inc.
T.C. 4A25 Precision (Liquidometer) Fuel .- 145 Hunter Drive

Quantity Indicating System.
Reissued 11/13/92.

2

Wilmington, OH 45177



Aircraft Make
Model and TC NO.

STC#:

Description: ACO: STCHolder:
DC-8-61; SASS10NM Modification to permit an NM-L Structurad  Integrity
T.C. 4A25 increased maximum zero fuel Engineering
. weight (MZF W), and maximum 9560 Topanga Canyon Blvd.
landing weight (ML W). Chatsworth, CA, 91311
Amended | 1/15/96.
DC-8-61.-6F, -62, -62F, -63, SA1616GL Installation of Ametek digital CE-C ABX Air, Inc.
-63F: fuel flow/fuel used indicator 145 Hunter Drive
T.C. 4A25 P/N10250NO10FO1. Wilmington, OH 45177
Issued 6/17/91.
DC-8-61. 61F, 63, 63F, 71, SA7729SW Installation of digita fuel SW Smiths Industries
71F, 73, 73F; quantity indicators, fuet Aerospace & Defense Systems, Ing.
T.C. 4A25 totalizer, and capacitive fuel 4001 Airport Freeway Ste 380 °
compensator UNits. Bedford, T X 76021
Issued 2/22/90.
DC-8-62; SA936NE Installation of long range NE Pats, Inc.
T.C. 4A2S auxiliary fuel (body fuel) tanks 9570 Berger Road
and transfer system (4080 gallons Columbia, MD 21046
total) in the forward and aft
fuselage cargo bays.
Issued 1/28/92.
DC-8-71(S/N 46099 only); STO0794AT Increase in aircraft operating CE-A Aircraft Modification Design
T.C. 4A25 weights(max takeoff weight - Servicer Inc.
328,000 Ibs., max landing weight 8960 Ridgemont Drive
- 258,000 Ibs., max zero fuel Atlanta GA 30350
weiht - 245,000 lbs.)
Amended 4/24/97.
DC-8-71.-71F.-72.-72F,-73, SEQ0584AT Installation of ELDEC fuel flow CE-A JRG Design. Inc.
-73F; meter and Kollsman digital fuel 6015 Crystal Spring Ct.
T.C. 3A25 flow/fud used indicator. Greensboro, NC 27410
Issued 10/14/94.
DC-8-73. 73F: SA6058NM Modification to permit increase NM-L Alair HoldingsLimited
T.C. 4A25 in maximum dlowable zero fue 111 N. First Street Suite 301
weight. Burbank, CA 91502
Amended 9/2/94.
DC-9-11.-12, -13, -14, -15, SA154550 Modify the wing fuel quantity CE-A Republic Airlines. Inc.
-15F, -21. -31, -32, -32F, system to install a new Hartsfield/Atlanta
-33F. -34. -34F, -51, compensator and modify an Int'l Arpt
T.C. A6WE existing probe. Atlanta GA 30320
Issued 1/4/84.
DC-9-11. -12, -13, -14, -18, SA1621GL Installation of Ametek digital CEC ABXAIr, Inc.
-15F,-31, -32, -32F, -33F, fuel flow/fuel used indicator PM 145 Hunter Drive
-34. -34F. -41; 10250NO10FO1. Wilmington. OH 45177
T.C. A6WE Issued 7/1/91.
DC-9-11, -12,-13. -14,-15, SA7440SW Installation of fuel quantity SwW Smith Industries

-31.-32,-32F, -33F, -5 1,
T.C. AGWE

indicators, fuel quantity
repeaters and digital calibration
units.

| ssued 8/16/88.

Aerospace & Defense Systems, Inc.
4001 Airport Freeway
Bedford, TX 76021



Aircraft Make

Modei and TC NO. STC#: Description: ACO: STCHolder:
DC-9-14: SA1334NM Installation of two auxiliary NM World Auxiliary Power Co.
T.C. A6WE fuel tanksin the forward cargo 10930 Bigge Street
compartment and one auxiliary San Leandro, CA 94577
fuel tank in the aft cargo compartment.
Reissued10/15/89.
DC-9-15: SA1050NW Theinstallation of three NM-L Rogerson ATS
T.C. A6WE auxiliary fuel tank systems 2201 Alton Avenue
consisting of eight cylindrical Irvine, CA 92714
fuel tanks. The forward
auxiliary tank system of 600
gdlons and amid-auxiliary tank
system of 600 gallons are |ocated
in the forward cargo compartment
and a similar aft auxiliary tank
sytsem of 400 gallons located in
theaft cargo compartment.
Reissued 4/19/91.
DC-9-15: SA2587WE Installation of auxiliary NM-L Rogerson ATS
T.C. A6WE fuselage fuel tanksin forward 2201 Alton Avenue
and aft cargo compartments. Irvine. CA 92714
Reissued4/12/91.
DC-9-15F: SA3558WE Installation Of 535-gallon WE Aircraft Tank Service
T.C. A6WE auxiliary fuel tank systemin 10201 Cohasset St.
forward cargo compartment. Burbank CA 91504
Issued 3/8/78.
NC-9-30 Series: SA3495NM Installation of a2,250 gallon NM-L Rogerson ATS
"C. A6WE auxiliary fuel systeminstalled 2201 Alton Avenue
in the forward and aft cargo Irvine. CA 92714
compartments.
Reissued 4/12/91.
DC-9-30 Sertes: ST00402AT Modify auxiliary fuel system CE-A Lockheed Aeromod Center
T.C. A6WE installed by STC SA3495NM. 1044 Terminal Road
Issued1/4/94. Greenville, SC 29605
DC-9-31.-32; SA3888WE Instailation of an auxiliary fuel CE-C Northwest Airlines
T.C. AGWE tank system in the forward 2700 Lone Oak Parkway
baggage compartment. Eagan, MN 55124
Reissued | 1/14/86.
DC-9-3 1. -32,-32(VC-9C), SA1411GL Installation of ferry fuel tanks. CE-C ABX Air, Inc.
-32F. -32F(C-9A, C-9B), -33F, Amended 1 1/27/91. l4§ Hgnter Drive
.34, -34F. 31, -81. -82. -83. -87; Wilmington, OH 45177
T.C. A6WE
DC-9-32; SA1358NM Installation of a 582 Gallon NM World Auxiliary Power Co.
T.C. A6WE auxiliary fuel tank in theaft 10930 Bigge Street
cargo compartment. San Leandro, CA 94577
Reissued 10/15/89.
DC-9-32; SA3436NM Installation of an auxiliary fuel NM-L Rogerson ATS
T.C. A6WE system. in the forward and aft 2201 Alton Avenue

cargo compartments.
Reissued 4/19/9 1.

Irvine, CA 92714




Aircraft Make

Model and TC NO. STCw: Description: ACO: STCHolder:
DC-9-32, -23F, -33F, SA1710S0O Installation of two different CE-A World Auxiliary
T.C. AGWE supplemental fuel tank Power Company
. configurations in the aircraft 10930 Bigge Street
cargo compartment. San Leandro, CA 94577
Reissued 10/15/89.
DC-9-33F: STO060SNY Installation of a six-tank NE-NY PATS, Inc.
T.C. A6WE auxiliary fuel system consisting 9570 Berger Road
of 3 tanksin forward baggage Columbia MD 21046
compartment and 3 tanks in aft
baggage compartment.
Issued 4/14/97.
DC-9-80 Series: STOO176AT Installation of standard (pound CE-A Lopez and Associates, Inc.
T.C. AGWE units) fuel quantity and fuel 124 Glen Echo Drive
flow instrumentation. Smyma, TN 37167
Issued 4/6/93.
DC-9-81, -82, -83; STOO409NY Installation of atwo tank NE-NY PATS, Inc.
T.C. A6WE auxiliary fuel system in Mid 9570 Berger Road
Cargo Compartmient. Columbia MD 21046
Amended 6/28/96.
DC-9-82, -83; SA3968SW-D Modify the refueling system. SW American Airlines, Inc.
T.C. A6WE Issued 10/12/90. Maintenance & Engineering Ctr
Tulsa OK 74151
DC-9-83; ST00218AT Installation of aninetank CE-A PATS, Inc.
T.C. A6WE auxiliary fuel system. 9570 Berger Road
Reissued 8/18/93. Columbia MD 21046
DC-9-87: ST00523INY Installation of a Ten Tank NE-NY PATS. Inc.
T.C. A6WE Auxiliary Fuel System in forward 9570 Berger Road
and aft cargo compartments. Columbia MD 21046
Amendedi0/16/97.
DC-9-87 (MD-87): STO0630AT Removal of aft auxiliary fuel CE-A Shannon Aerospace Ltd.
T.C. A6WE tank. 3855 Lakewood Blvd
Reissued 1/10/95. Long Beach. CA 90846
DC- 1 0 Series SA1342S0 Installation of Aero Systems CE Aero Systems. Inc.
T.C. A22WE CD-3000 fuel management computer. P.O. Box 522221
Issued 6/7/82. Miami, FL 33152
DC-IO-IO. -10F, -15, -30, STO0456AT Installation of a Gull fuel CE-A Parker Hannifin Corp
-30F. -40. -40F; quantity indicating system. Gull Electronic Systems Division
T.C. A22WE Amended 3/24/95. 300 Marcus Bivd
Smithtown. NY 11787
DC-10-10, -30, -30ER, -40; SA295580 Replacement of existing CE-A Smiths Industries.
T.C. A22WE electromechanical fuel quantity Clearwater Division
indicators with Smiths Industries P.O. Box 5389
digital fuel quantity. Clearwater. FL 34618
Amended 5/31/96.
DC-10-IS; ST00629AT Modification of fuel quantity CE-A Harry A. Hokanson
".C. A22WE indicating system from metric to 6006 Paradise Point Dr.

English units.
Issued 1/4/95.

Miami, FL 33157



Aircraft Make

Model aad TC NO. STCw: Description: ACO: STCHolder:
DC-3A-SCG,-SC3G. -S1CG, SA1045GL Installation of Shadin fuel flow CEC Shadin Co., Inc.
S1C3G,-S4C4G, DC-3C-SC3G, indicating system. 6950 Wayzata BIvd.
31C3G. -S4C4G, -R-1830-90C, . Issued 7/29/86. Minneapolis. MN 55426
DC-3D-R-1830-90C;
T.C. 669
DC-3-C-SC3G. -S 1C3G, -S4C4G, SA3876SW Installation of long range fuel SW Greenwich Aircraft Corp.
-R-1830-90C(S3C4-G); system. 7727 Airport Road
T.C. A-669 Reissued 9/ 1 5/93. Waco, TX 76708
DC3C-SC3G. S 1C3G, S4C4G. SA4840NM Installation of Pratt & Whitney NM Basler Turbo Conversions Inc.
S3C4G, R-1830-43, R-1830-43A, of Canada PT6A-67R engines, 255 W.35th Ave.
R-1 830-49, R- 1830-57, Hartzell HC-BSMA-3IM 11276 P.O. Box 2305
R-1830-65,R-1830-67, propellers, modified fuel system, Oshkosh, W1 54903
R-1 830-75, R- 1830-82, revised electrical system, and
R-1830-90C, R- 1830-90D, forward fuselage extension.
R-1830-92, R-1830-94, Amended 3/27/92.
R- 1830-96, R-2000-7M2,
R-2000-DS:
T.C. A-669
DC-3-G102, DC-3-G102A, SA1082GL Installation of Shadin fuel flow CE-C Shadin Co., Inc.
DC-3-G103A, DC-3-G202A; indicator. 6950 Wayzata Blvd.
T.C. A-618 Issued 11/5/86. Minneapolis, MN 53426
DC-8 Series; SA70SO Deactivation of center wing and SO National Airlines, Inc.
T.C. 4A2S forward auxiliary fix! tanks. Int1 Airport
Miami, FL 33 159
IC-8 Series quipped with SA1273SO Ingtallation of Aero Systems SO Airlift Inl Inc.
ARINC 599 Series Omega; CD-3000 fuel management computer P.O. Box 522495
T.C. 4A25 system. Miami, FL 33152
Issued 9/22/8 1.
DC-8-21: SA3869WE Modificationsto permit an WE G. S. Rasmussen
T.C. $4A2S increase in maximum alowable P. 0. Box 10519
zero fuel weight. Glendale. CA 91209
| ssued 2/20/79.
DC-8-33: SA3403 WE Conversion of passenger arplane WE McDonnell Douglas Corp.
T.C. 4A25 to cargo only configuration by 3855 Lakewood Blvd

ingtallation of cargo door. cargo
handling system. and increasing
maximum landing and zero fuel

weight.

Amended 6/14/78.

Long Beach. CA 90846



Aircraft Make

Model and TC NO. STC#: Description: ACO: STCHolder:
BAC I-11; SA1350SW Installation of center wingiank  WE Tiger Air Sve Center Inc
T.C. ASEU : fuel system. 3000 North Clybourn Ave
Reissued 5/30/79. Burbank, CA 91505
BAC |-l 1,401/AK; SA2971WE Installation of maximum 1565 WE Aircraft Tank Sve Inc.
T.C. ASEU galonauxiliary fuel tanksin 1020 1 Cohasset Street
forward and aft cargo Burbank, CA 91505
compartment.
Amended2/12/80.
BAC I-1 1,401AK, 41/AQ, SA1995WE Installation of auxiliary fuel WE Aircraft Tank Svc Inc.
419/EP,41A/EB,422/EQ; tanks in forward and aft cargo 1020 1 Cohasset Street
T.C. ASEU compartments. Burbank, CA 91504
Amended 12/6/74.
BAC 1-11, 414EG; SA3819WE Installation of 1478 gallon WE Aircraft Tank Sve Inc.
T.C. ASEU auxiliary fuel tank systeminthe 10201 Cohasset street
forward and aft cargo Burbank, CA 91504
compartments.
Issued 1/25/79.
737-400; SA3980NM Installation of provisiona - NM-L Rogerson ATS
T.C. AI6WE structure, wiring, and ducting 2201 Alton Avenue
for an auxiliary fuel system. Irvine, CA 92714
Reissued5/25/91.
737-400, 500; SA3992NM Installation of an auxiliary fuel NM-L Rogerson ATS
T.C.AI6WE system in the aft cargo 2201 Alton Avenue
compartment. Irving, CA 92714
Reissued 3/ 11/91.
747-100; SAS199NM Increase maximum zero fue NM-S GATX/Airlog
T.C. A20WE Weight. 3303 N. Sheridan
Reissued12/19/91. Gate 32, Hangar 19
Tulsa, OK. 74115
747-100,- 100B,-100BSUD, ST20BO Install ation of BFGoodrich No. NE Simmonds Precision Products Inc.
-200B, -200C, -200F, -300; 300498 Fuel Quantity Indicating BFGoodrich
T.C. A20WE System. Panton Road
Amended 1/23/95. Vergennes, VT 05491
747-100, -100B, -100B SUD, ST00040BO Installation of BFGoodrichNo.  NE-B BFGoodrich Aerospace
-200B, -200C, -200F, -300, 2019 1 remote fuel height Simmonds Recision
-400, -400D, -400F, 747SR, measurement  sticks. Aircraft Systems
747SP; Issued 3/20/95. Panton Road
T.C. A20WE Vergennes, VT 05491
747-200; SA5759NM Increase maximum zero fuel NM-S Gat/Airlog Company
T.C. A20WE Weight. 3303 N. Sheridan Road

Amended 4/27/95.

Tulsa, OK 74115



Aircraft Make

Model and TC NO. STC#: Description: ACO: STCHolder:
747-200B; ST00380SE Increase 1n the maximum zero fuel NM-S Becontree: HoldingsLimited
[.C. A20WE weight to 590,000 Ib. LaMotte Chambers, LaMotte St.
Issued 10/31/96. St. Helier, Jersey JELLBY,
Channdl Idlands
727-231; SA1475CE Installation of Simmonds CE Trans World Airlines
T.C. A3JWE Precision performance advisory P.O. Box 20126

727, 727C, 727-100, 727-100C, ST00053BO

727-200, 727-200F;
T.C. A3WE

727, 727C, 727-200;
T.C. A3WE

737-2A6;
T.C. AI6WE

737-2K9A;
T.C.AI6WE

737-2S9A;
T.C. AI6WE

SA2627TWE

SA2153WE

SA1082NW

SA1054NW

737-2H6(S/N 22620), 737-200 SA83NE

Series,
T.C. AI6WE

737-100, -200;

T.C. AI6WE

737-100, 737-200 Series;
T.C. AI6WE

SAS3INE

ST310CH

system (fuel management).
Issued 3/6/79.

Installation of aSimmonds NE-BO
Precision Products fuel quantity

indicating system incorporating a
volumetric top-off function.

| ssued 3/22/96.

Installation of fuel control rod NM-L
end bearings.
|ssued 1/4/73.

Installation of fuselage fuel NM-L
tanks in forward and aft cargo
compartments.

Reissued 3/11/91.

Installation of auxiliary fuel NM-L
tanks in the &ft cargo

compartment.

Reissued 3/11/91.

Installation of fuselage fuel NM-L
tanksin the forward and aft
Cargo compartments.

Configuration 1: Instalation of  NE
three-tank auxiliary fuel

transfer system (1340 US gallon)

in the forward lower cargo
compartment; or Configuration 2:
Installation of seven-tank

auxiliary fue transfer system

(2850 US gdlon) in the lower

fuselage.

Amended 12/20/82.

Installation of aSimmonds NE
Precision total fuel/vref dual

indicator, PM 393080-203 thru

-223.

| ssued 9/2/87.

Installation of Ametek fuel flow  CE-C
indicator. .
Reissued 12/11/95.

Kansas City Int'l Airport
Kansas City, MO 64195

Simmonds Precision Products
dba BF Goodrich Aerospace”
Pantom Road

Vergennes, VT 05491

Triumph Corporation
2130 S. Ind. Park Ave.
Tempe, AZ 85282

Rogerson ATS
220 1 Alton Avenue
Irving, CA 92714

Rogerson ATS
2201 Alton Avenue
Irving, CA 927 14

Rogerson ATS
2201 Alton Avenue
Irving, CA 927 14

Patrick Acft Tank Sys Inc
P.O. Box 2009
Columbia, MD 21045

Simmonds Precision
Panton Road
Vergennes, VT 05491

Ametek Aerospace Products
900 Clymer Avenue
Sellersville, P A 18960 -



Aircraft Make
Model and TC NO.

737-100,"-200,-200C;

T.C. AI6WE

737- 100, -200, -300, -400,
-500:
T.C. AI6WE

737-100, -200, -200C, -300,
-400, -500;
T.C. AI6WE

737-200;
T.C. AI6WE

737-200, S/N's 20549, 22002,
22540;
T.C. AI6WE

737-200;
T.C. AI6WE

737-200, -200C, -300, -400,
- 500 Series;
T.C. AI6WE

737-300 Series,
T.C. AI6WE

737-300 Sevies;
T.C. AI6WE

737-300;
T.C. AI6WE

737-300, -400 Series,
T.C. AI6WE

STC#: Descriptioa: ACO: STCHolder:
SA1566NM Replacement of exisiing JITTIS — NM-D Stanley Aviation Corp.
X fuel couplings with JT175 fuel GAMAH Division
couplings. 2501 Dallas Street
Issued 1 0/4/83. Aurora, CO 80010
SA3498NM Installation of Smiths Industries  NM-L Smith Industries
fuel quantity gauge system. 255 Great Valley Parkway
Amended 4/19/94. Malvern, PA 19355
ST00043BO Installation of aSimmonds NE-B Simmonds Precision Products
Precision50203 series fuel dba BFGoodrich Aerospace
quantity harness. Panton Road . )
Issued 6/9/95. Vergennes, VT 05491
SA1078NE Instailation of 1080-gallon, NE PATS, Inc.
3-tank auxiliary fuel systemin 9570 Berger Road
forward cargo compartment. Columbia, Maryland 21046
Issued 4/9/93.
STO0604AT Approval of maximum zero fuel  CE-A Pemco Aeroplex, INnc.
weightincrease. 1943 50th Street North
Issued 11/18/94. Birmingham, AL 35212
ST00802AT Remova of aft cargo bay CE-A Avitas Engineering
auxiliary fuel tank and other 815 NW 57th Ave, Ste 203
minor changes. Miami, FL 33126
Issued 6/30/95.
SA725NE Installation of 1 000-gallon, NE-NY PATS, Inc.
2-tank auxiliary fuel system in 9570 Berger Road
aft cargo compartment. Columbia, MD 21046
Amended 4/24/96.
SA5S00NE Installation of 425 U.S. gallon NE Patrick Aircraft Tank
auxiliary fuel systemin aft Systems, Inc.
cargo compartment. 9570 Berger Road
Amended 6/18/87. Columbia, MD 21046
SAS542NE Installation of 500 U.S. gallon NE PATS, Inc.
auxiliary fuel system in aft 9570 Berger Road
cargo compartment. Columbia MD 2 1046
Amended 3/11/91.
SA770NE Installation of a fuel summation  NE PATS, Inc.
unit. 9570 Berger Rd.
Issued 7/24/90. Columbia, MD 21046 °
SASS3NE Installation of 425 or 500 U.S. NE-NY PATS, Inc.
galon auxiliary fuel systemin 9570 Berger Road

aft cargo compartment.
Amended 1/25/94.

Columbia, MD 21046



Aircraft Make

Model and TCNO. STC#: Description: ACO: STCHolder:

72717, SA3674WE Installation of 2700 gallon NM-L Rogerson ATS

T.C. A3WE auxiliary fuel tanksin forward 2201 Alton Avenue
and aft cargo compartments. Irvine, CA 927 14
Reissued 2/26/91

727-30; SA1979NM Installation of an auxiliary fuel NM-L Rogerson ATS

T.C. A3WE system in the forward and aft 2201 Alton Avenue
cargo compartments. Irvine, CA 927 14
Amended 3/31/93.

727-30; SA315TWE Installation of 1200 gallon aux-  NM-L Aircraft Tank Service Inc

T.C. A3WE iliary fuel tank in forward cargo 1020 1Cohasset Street
compartment. Burbank CA 91504
Issued 3/26/76.

727-30 SA3319WE Installation of auxiliary NM-L Rogerson ATS

T.C. A3WE fuselage fuel tanks (1600 2201 Alton Avenue
gallons) in forward and aft cargo Irvine, CA 92714
compartment.
Reissued 3/4/91.

727-30, -30C, -31, -25, -81; SA2734WE Installation of auxiliary NM-L Rogerson ATS

T.C. A3WE fuselage fuel tanksin forward 220 1 Alton Avenue
and aft cargo compartments. Irvine, CA 92714
Reissued 2/26/91.

727-46; SA2970WE Installation of 300 gallon NM-L Rogerson ATS

T.C. A3WE auxiliary fuel tank in aft cargo 2201 Alton Avenue
compartment. Irvine, CA 92714
Reissued 2/26/91.

727-17, -22; SA3SSOWE Installation of a1932 gallon NM-L Rogerson ATS

T.C. A3WE auxiliary fudl tank systemin 2201 Alton Avenue
forward and aft cargo Irving, CA 927 14
compartments.
Reissued2/28/91.

727-100; SA2561S0 Modify the auxiliary fuel tanks ~ CE-A Southeast Aero-Tek Inc.

T.C. A3WE of STC SA62NE to use cabin P.O. Box 1277
pressure as a backup transfer and Sharpes. FL 32959
provide apressure relief in the
transfer system.
Amended 4/20/93.

727-100 Series, SA3920NM Ingtallation of an auxiliary fuel NM-L Rogerson ATS

T.C. A3WE system in the forward and aft 2201 Alton Avenue
cargo compartments. Irvine, CA 92714
Reissued 2/21/91.

727-100; SA4912NM Increase in the maximum zero fuel NM Leth and Associates

T.C. A3JWE weight. 85 222nd Place SE
| ssued 3/27/90. Redmond, WA 98052




Aircraft Make
Model and TC NO.

STC#: Description: ACO: STCHolder:

727-100; SA55T4NM Modification of a previoudy WE Rogerson ATS

T.C. A3WE approved auxiliary fuel system by 2201 Alton Avenue

removal of one 330 gallon aft Irvine, CA 92714
cargo compartment tank.
Issued 1/2/92.
727-100; SA576TNM Increasein zero fuel weight. NM-S The Carstan Corporation
T.C. A3WE Issued | 0/1/92. Aeronautical Engineering Sve.
4600 Kietzke Lane
Building F, Suite 155
Reno, NV 89502

727-100 (S/N 19183 only); ST00782AT Approval of maximum zero fuel CE-A Structural | ntegrity

T.C. A3WE weight increase to 132,000 pounds Engineering
as substantiated by the design 65 12 Hollywood Blvd
dam Hollywood, FL 33024
| ssued 6/8/95.

727-100; ST00466NY Installation of a six tank NE-NY PATS, Inc.

T.C. A3WE auxiliary fuel systeminthe 9570 Berger Road
forward and &ft cargo Columbia, MD 21046
compartments.

Amended 12/9/96.

727-100, 727-100C, 727-200, SA7012NM-D  Instalation of wing fuel access ~ NM-S Tramco INnc.

727-200C; panels. 11323 30th Avenue W

T.C. A3WE Issued 2/14/95. Everett, WA 98204

727-100, -200; SA298NE Installation of a Simmonds NE Simmonds Precision

T.C. A3WE Recision computerized fuel Panton Road
quantity indicator system. Vergennes, VT 05491
Amended 11/19/85.

727-100, -200 Series, SA387NE Installation of atwo-tank(1132 NE Pats, Inc.

T.C. A3WE U.S. gdlons) auxiliary fuel 9570 Berger Road
transfer system in the lower aft Columbia, MD 21046
cargo compartment.

Amended 3/19/92.

727-100, -200; SA3468NM Installation of a2300-07-1, NE-NY Smith Industries

T.C. A3WE 2307-02-1, 0r 2307-03- 1 digital Malvern Division
fuel quantity gauge system. 255 Great Vdley Parkway
Amended 9/13/95. Malvern, PA 19355

727-191; SA1398NM Installation of an auxiliary fuel NM-L Rogerson ATS

T.C. A3WE system in the forward and aft 2201 Alton Avenue

cargo compartments.
Reissued2/28/91.

Irving, CA 92714



Aircraft Make

Model and TC NO. STC#: Description: ACO: STCHolder:

727-200 Series, SAS4NE Installation of a seven tank NE Patrick Aircraft Tank

TC. AJWE . (3700 U.S. gallons) auxiliary Systems, Inc.

) fuel transfer system in fuselage P.O. Box 2009
cargo compartments. Columbia, MD 2 1045
Amended 772 1/83.

727-200 Series, SA450NE Installation of athree-section NE Patrick Aircraft Tank

T.C. A3WE tank and auxiliary fuel transfer Systems, Inc.
system in the lower forward cargo 9570 Berger Road
bay. Columbia, MD 21046
Issued 6/23/86.

727-200; SA496NE Installation of auxiliary fuel NE-NY Patrick Aircraft Tank

T.C. A3WE transfer system in forward and Systems, Inc.
aft lower cargo bays. 9570 Berger Road
Amended 10/1/97. Columbia, MD 21046-1569

727-200; SAS960NM Increase in maximum zero fuel NM-L TheCarstan Corporation

T.C. A3WE weight. 111 N. First Street, Suite 301
Issued 5/21/93. Burbank, CA 91502

727-200; ST00076SE Increase in maximum zero fuel NM-L Altair Holdings Ltd.

T.C. A3WE weight to 152,000 Ibs. and - 111 N. First Street, Suite 301
increasein maximum landing Burbank. CA 91502
weight up to161,000 lbs.

Amended 7/19/95.

727-200; ST00094SE-T  Increase in the maximum zero fuel NM-S Leth & Associates

T.C. A3WE weight. 85222nd PlaceS.E.

Issued 5/31/94. Redmond, WA 98052

727-200; ST00106SE Increase in the maximum zero fuel NM-SE Altair HoldingsLtd.

T.C. A3WE weight to 144,000 Ibs. IT11IN. First Street, Suite 301
Issued 8/11/94. Burbank, CA 91502

727-200; ST00117SE Increase in the maximum zero fuel NM-SE Altair Holdings L td.

T.C. A3WE weight to 155,000 lbs. 111 N First Street, Suite 301
Amended 1 0/25/95. Burbank, CA 91502

727-200 Series; ST00106SE Increase in maximum zero fuel NM-S Altair Holdings, Ltd.

T.C. A3WE weights to 144,000 Ibs., and 111N First Street, Suite 301
increasein maximum landing Burbank, CA 91502
weight to145,500 lbs.

Amended 9/11/97.
727-200 (SIN 19483,19484,  ST00633AT Approva of maximum zero fud  CE-A Structural Integrity Engr

19486, 19491, 20180, 20184,
20185, 20187, 20995,
2099619480, 19492, 19481,
19482, 19485, 20191 only);
T.C. A3WE

weight increase from 138,000
pounds to 146,000 pounds.
Amended 7/12/95.

6512 Hollywood, Blvd
Hollywood, FL 33024



Aircraft Make

Model and TC NO. STC#: Description: ACO: STCHolder:

727-200 (SIN 22080 only); ST00720AT Approva of maximum zero fuel CE-A Structural  Integrity

T.C. A3WE X weight and maximum landing Engineering
weight(Flaps 30) increases to 65 12 Hollywood, Blvd
157,500 pounds and 166,000 Hollywood, FL 33024
pounds, respectively.

Issued 3/28/95.

727-200 (S/N 20938 only); STO079SAT Approval of maximum zerofuel  CE-A Pemco Aeroplex, Inc.

T.C.A3WE weight increase (155,000 lbs.) 1943 50th Street North
and maximum landing weight Birmingham, AL 35212
increase( 164 Ibs.).

Amended 7/12/95.
727 Series, 727-100; SA62NE Installation of six-tank NE Patrick Aircraft Tank
T.C. A3JWE auxiliary fuel transfer system in Systems, Inc.
lower fuselage cargo bays. 9570 Berger Road
Amended 1/15/8S. Columbia, MD 21046

727 Series, 727-100 Series, SA392NE Installation of afive tank, NE Patrick Aircraft Tank Sys., Inc.

T.C. A3WE 2571.5U.S gdlons (17,228 Ib.) 9570 Berger Road
capacity auxiliary fuel transfer Columbia, MD 21046
system.

Amended 7/10/92.

727,727-100 Series, SAS30NE Ingtallation of two-section NE Pats, Inc.

T.C. A3WE auxiliary fuel tanks (total 9570 Berger Rd.
capacity 14700 lbs.) in the Columbia, MD 21046
forward and aft cargo bay
compartments or instalation of a
three section auxiliary fuel
tank system (total capacity 11350

Ib.) in the forward and aft
cargo bay compartments.
Ingtallation of 2 section
auxiliry fudl tank system (total
capacity 7718 Ib.) in aft cargo
bay compartment.
Amended3/11/91.

727, 727C; SA800CE Ingtallation of three cell CE The Boeing Company

T.C. ASWE forward and three cell aft 3801 South Oliver Street
auxiliary fudl tanksin lower Wichita, KS 67210
cargo compartment.

Issued June 1972.

727,727C, 727-100, - 100C, ST25BO Installation of BFGoodrich No. NE-BO Simmonds Precision Products

-200, -200F;
T.C. A3WE

50192-0000-series fuel quantity
indicating system wiring harness.
Issued 10/20/94.

BFGoodrich Commercial Fuel
and Integrated Systems Div
Panton Road

Vergennes, VT 05491



Aircraft Make
Model and TC NO.

727SEes17, 22, 23, 29C, SA3810WE

30, 35, 46, 51, 76, 193;
T.C. A3WE

727-210;
T.C. A3WE

727-2K3, -2KS, 727-2S2F,
-221;220
T.C. A3WE

727-2L4;
T.C. A3WE

727-2M7,
T.C. A3WE

727-2M7,
T.C. A3JWE

727-2MT7;
T.C. A3WE

727-2N8;
T.C. A3WE

L-1011-385-1,
L-1011-385-1-14,
L-1011-385-1-18,
L-1011-385-3;
T.C. A23WE

STC#:

Description: ACO: STCHolder:
Instalaiton of a maximum of NM-L Rogerson ATS
eight auxiliary fuel tanksin 2201 Alton Avenue
forward and aft cargo Irvine, CA 927 14
compartments.
Reissued 3/11/9 1.

SA1235CE-D Forward auxiliary fuel tank CE Boeing Wichita Company
removal and reinstallation. 3801 South Oliver
Issued 10/9/78. . Wichita, KS 672 10

SA 147450 Installation of forward andaft ~ NM-L World Auxiliary Power Co., *
cargo compartment auxiliary fuel 1351 Harbor Bay Pkwy, Ste
tanks. Alameda, CA 94502
Amended 5/20/94.

SA3065WE Installation of 3400 gallon NM-L Rogerson ATS
auxiliary fuel tanksin forward 220 1 Alton Avenue
and aft cargo compartments. Irvine, CA 92714
Reissued2/28/91.

SA1350NM Installation of an2777 gallon NM World Auxiliary
auxiliary fuel system consisting Power Company
of a1565 gallon forward tank 10930 Bigge Street
system. San Leandro, CA 94577
Reissued 10/ 15/89.

SA2033NM Ingtallation of a auxiliary fuel NM World Auxiliary
system in the forward baggage Power Company
compartment. 10930 Bigge Street
Reissued 10/15/89. San Leandro, CA 94577

SA3564WE Installation of auxiliary fuel CE-C Northwest Airlines, Inc.
tanks in the forward and aft 2700 Lone Oak Parkway
belly cargo/baggage compartments. Eagan, MN 55124
Reissued11/14/86.

SA105INW Installation of an1870 gallon NM-L Rogerson ATS
auxiliary fuel tank system 2201 Alton Avenue
consisting of five cylindrical Irvine, CA 927 14
tanks. Three 330 gallon mid
tanks located in the aft end of
the forward baggage department
and two 440 gallon aft tanks
located in the forward end of the
aft baggage compartment .
Reissued 2/26/91.

ST00046BO Installation of BFGoodrich 50209- NE-B Simmonds Precision

seriesfuel quantity indicating
system in-tank wiring harness.
Issued 10/2/95.

Panton Road
Vergennes, VT 05491



Aircraft Make

Model and TC NO. STC#: Description: ACO: STCHolder:
L-1011; STO1283AT [nstallation of Ametek Acerospace CE-A Delta Airlines
T.C. A23IWE Products fuel flow transmitter Hartsfield Atlanta [nt’]
) P/N 8TJ 124GGN3 and Ametek Airport
Aerospace Products fuel used Atlanta, GA 30320
indicator P/N 10620N()F().
Issued 2/21/97.




APPENDIX 3

SPREADSHEET FOR OPERATOR' S COST AND LOST REVENUE AND A" TOTAL COST
I NCLUDI NG THE DESI GN APPROVAL HOLDERS COSTS
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: ouTOF

ISERVICE
- |LOST NET
‘ REVENUE
1stYear Total "Total Furst-Youu |Annuai Total Fwst  Total Annual Total Annual Annuakzed Fust Year Fust Yoar Tolal Annual
Nal Annual  Annuai Tume out of (hmo out of Year Lost Lost Net Tolal Fust Lost Net PV Towm Totat Lost  Toust Cost Tolai Cost and Cost und Total Annual  Fust Yeat Annual
word Labor & Labor & RK Servce IS-mcn Net Revenue Ravenue Year Last Net Revenue Lost Net Net and Lost Net  Lost Net .Lost Net Cost and 1 051 Labor Labos PV Labo
KCost RKCost Cost(Per No of (Hours Pes (Hows Pe Per (Pet Revenua (ANl (AN R (Al R (AN R (Per R AN R Net Revenue  Cost (Per Cost Pw Cost (Pet
o Pec  Auph Aupiane Model 'Aup plane)  {Avph Aupk Aup Auplanes)  Auplanes) Awp Aupiaces)  Auplane)  Aupl (Per (AN Aupianes) Auplana) Aupiane Auplane)
$4 095 $798  $2 394 A300 51 24 16 $1.591 3636 381,152  $32461 3421626 360030 $5.606 $209 987 $3 985 3203246 33640 3532 ' 3134w
$4.095 $798  $2.394 A310 37| 24 18 $2.059 3824 $76 188 $30475  $395837°  $56 358 $6.154 $227 703 $4.453 $164 /06  $3640  $532 $13 4%
$4.095 $798 32 394 A320 149| 24 16' $2.038 $815 3295549 §$118220° $1535528' $210625 $6 133 3889 324’ $4 432 $642679  $3640  $532 313 4mk
$4 095 $7968°  $2394 A330 [ 2 18 $4.884, $1854 so 30 %0 so 38978 so° $7 278 30 $3540 3532 3134
$4.095 $798) 32394 A340 o 2 2 $5.262 $2.773 so 30 so so $9 377 30 s1678 S0 53840  §532 S13am
38663 31134  $5670 B707 8) 32 25 364, $30 $511 s248 $2.863 $408 $8.726 369 811 $6.734 345871  $7.700  §756 $2038'
$5196  $1134  $3.402 B727 o78) 25 s260 $122  $228562  $107.448 $1279707  $182 201 $5458  $4.791 987 $3662 33215538 34620 $75% $17 60
$4.568 $966  $2.898 B737 senes | 1007, 27, 20 $1.393 $619 31528030 $679.120 38336984 31186.999 $5960  $6.538 587 $4281 34707145 $4060  $644  $153%
$12128  $1134  $7.938 B747 200,-300 ' 206° 32 25 $2.450 $1148:  $504864 3236571 32825450 402281 $14577  $3.002.949 $10.388 52139912 $10780  $I56 $35 16
$13660 $1.134  $9 072 B747-400 ; 30 32 25 $10.192 $4777° 3305749  $143320 $1791728' 8243711 $24.052 $721.549 $19.264 $577809 $12320  $75%  $39 55
$5198  $1134  $3.402 B7S7 } 67 2 25 $3 134 $1.469  $1483510 3686020 38,183 397 $1166 555 $8331 33800743 $8536  $3052244 34620  $75% $1760
$5198  $1134 3402  BrE7 . 214 k7l 25 $4.280 $2.008 ws.mr $429343  $5127,005 6730084 $9.478  $2.020.197 $7682 31643960 34620  §756  $1760.
$5198  $1.134  $3.402.8777 12} 32 25 $8 704 34549 $1164480  354508)  ses1938  s02821 3u,m[ $170.819  $13.108 3157273 $4620  $756 $1760:
$3938' $840  $2 520 DC8 181 20' 16’ $968 $465 $175 188 wonoj $062331  §141206 $4.905 $687.875 33,488 3631308  $3 500 $560 $13.261
33938 3840 32520 DCS an2 m 18 $181 387 385385 340985 3483855 368862 $4118  $1943885 $2701 31274825 33500  $560 $13 26!
$7613 $966  $4830DC10 204 2 19 3874 8415 5178 285, su.ses{ $1004 651 $143,.040 $8. $1731.28! $5704 $1163605 36767  $644 $2306/
$6090 3966  $3.864 MD11 68’ 24 19 $4861 52308 5320838 $152308 31807952 3257 412 $10.851 $722778, 38 725 $575862 $5413 3644 $19 20§
$3938 3840  $2.520 MDBO senes 817, 20 16 4906 $473 3600300 3202027 33448158 3490855 $4924  $3037.827 $3506 52163230 33500  $560 $13 261
$3938 $840  $2.520 MDYO 18 20 16 $1811 $869 334414 $165190 5194934 827 754 85 m? $100.227 $4.331 $82204 $3500  $560 313261
$4.588 $966  $2.898 L 1011 12 24 19, szss{ $141 $33130°  $15737] 5106693 326503 $4.063| 544,600 $3.104 $357708 34060  $644 $1535C
$1785 $567°  $1134 BAEATP ‘ 10 15 25' 1228 $186 $90 $1.064! $899 $10.583 $1.507 s1on $19 714 $1.320 $13204  $1587  $378  $6 739
$1785 $567'  $1134 BAE 41 ! 53 15 25| 1225 $168' $81' 38 691/ $4.285 350467 $7 188, $1.953) $103.480 $1.302 368993 $1587  $378  $6.739
$3 386, um“ $2 079 BAE 148 26 88 145 $496 233 $12.893 s6 ots:«n'K 372 290 slo,zui $3.682 $100 938 82575 $66947 33010  $462  $11 29
$1785  $567,  $11340nC7 26 1525, 1225 7 $34 $1.838 3806, 310430 $1.485 $1 m: $48.248 $1205 $31322 31587  $378 36 734
31785  $567  $1.134DHC B 152 1525 1225 $269 $129 $40824  $19670; sm,m! $32991 $2.054. $312 144 $1.403 $213192 31587  $378 3673
$1785 $587 $1134'F 27 a 15 25] 1228 $37 $18 $1532 $738 $8 697 $1.2 $1.022 $74.747 sV 348026  $1587 $378 $6 7
$31 $714 $1428'F 28 &7 2528 25 $130 $44 38743 szvml’ $42.27/ $8.020 $3.200 $219.793 $1558 $104419 32800 $476 31077
$2520  $798  $1586 F100 ! 89, 1975 1475 $752 $337 $66952 330001 5308721  $52214) $3272 $291232 $2348 3208996 32240 3532 3950
s1365  saat 3882 SAAB 340 234 " o $151 $78 $35.299 na,zm[ 3207420, 829532 $1.516 $354 708 $1.033 3241687  $1213  $294 3518
$18%0 3683 31386'ATR72 ! 51 1575 ik} $394 $195 $20.089, 19008 3115631 310463 32284 $116.450, $1.780 $90.755  $1680 3482 37 4Bt
$1313  $420 $840/ ATR42 "2 1ns 10 $230 $118 $25777) 313257 $151 188 szr.szo, $1.543 s $1070 5119857 $1167 3280 3496
$1313 420 $840EMB 145 | s 19 10 $368' $189 $1.038 $945|  $10.780 $1.535 $1.600 $8.400' $1208 $6038° $1167 3260 $4.96
$1313 $420 $840 Shorts 360 59, ns 10 $39 $20 $2.309 $1.187) su.s«i $1.928| $1.352 $79.740 3879 $51869 31167 3280 $496
$1313 3420 $840 Dorrver 328 ar s 10 $220 s13 $61261 34178, 347663 6.7 $1.532] 350000, $1.060 $39208 $1167  $280 $4.96
$1313 3420 $840, Brad CRJ . 2 18l 10 $4a1 $227, s8a2. $454 $5.174 3737 31.754 $3.507: $1.281 $2562 $1167 5200 3490
$1313 3420 suofeus 120 : 228 s 10 $139) $72 $31.499 316199 31847500 326,304 $1.452 $320.124' 979 3221339 $1187 3280 34 967
) | s '
“ToTAL ! eoos: : $7.221 315’ $3.333 868’ $40.120.576" $5.713.407] ! sa3pererr $24.327 789
[
i ' ! !
TOTAL $7 221315 33333868 $40 120.576 $5 713407 $33.807.877, $24 327 789
i i
TOTAL MINUS | '
0 747 ! $8 410881 32953978 $35,501.402 $5.087 41 $30.173 379 $21.609 967
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i ‘ :
! i | |
' ?
|
‘Fust Year |Annual }Pv Out 'Annuaiized
wuakze 'Out of Out of ot 1Out of
Labor  'Service !Servica  Service ’Scmr‘
>t (Per iCost (Per ‘Cou {Per Cost (Pu'Co“ (Per
ipiane)  Asp Auplane) A Axplane) |Axplans Model
$1.922°  $1.591 3636 $8267)  $1.177/A300
u_ozz: $2.05 $824| $10698  $1.523/A310
$1922 32038  3815| s105! $1.508{A320
$1.922) $4.884] $1.854| $25379) u.:guao
51922 35202 32773 $31.01 seasslade0
$3 757 364 $30,  $358) 3518707
s25081 32600 31220 $14 8727
$2108  $1.393 se19l  $7. $1.002/B737 senes
$5007, 52450 $1.148 313716  $1.953(8747-200.300
$5632, $10.192 $4.777| $57.057,  $8.124|B747-400 i
$2508'  $3134) $1.469 $17.54 $2.498'B757 !
32508 4.2 $2008' $23062) 334128767
$2.508|  $9.704 u,s«' $54.3280  $7.735|B777 l
$1888 3968 3485 $5.482) $781.0C8
s1888  $181 $87, 31025, $146/DC9 i
83284 3874 u:s' $4.825 $701/0C10 |
;z.nsi $4.861 $2309 $27383]  $3.900MD11
$1688 3966 urai $5.585 $795{MD80 senes !
$1.886, sum{ 3809 310260  $1.461 MDRO
$2106 3206 3141 $1667 $237'L 1011
see0l 3188 90| 31058 S1SUBAEAIP
$960  $168 s81| 3952 $136 BAE 41
.s1007  sa 8233 s2701l $396|BAE 146 |
3900 7 834 3401 $57/0HC 7 !
3960, 320 3129] 31524 $217/DHC 8
$060) $37 318 5212 $30IF 27
$1.5340 E ) 344 3631 28
31353 $752) asrl u,m| $587F 100 )
s738 %159 $78) 3688 $126/SAAB 340 }
$1.087] 3304 stos! $2.207| $323|ATR72 !
sl g2 s118l 313500 $192/ATRa2 !
s707' s100 32158 $307 EMB 145 !
707 $ $230! $33;Shonts 360
$707, 82 3113 51280/ $183)Domuer 328
$707]  saar| 8227 $2.587 $368]B¢ad CRJ
so1]  si%9) $72| 3817 $116(EM8 120
TOTAL )
{
hom
| | | |
! |
I

‘ TOTAL MinuS |
la-747

. TOTAL COST |

‘

|1Annuaize |Frst Year
PV Totalld Tow
Cost (Pes Cosl (Per : (AN

Total Cost

. Auplane) 'Avplana) |Asplanes)

; 1 ,FOR RULES .
| ! . . ;
Fusi | . . Fust Yoar Annual
Year RC Fust Yom Annual 'Annual RC PV RC |Annuskze Annuakzed | ! Tos  Tow
No of  (Per  RC(AM  RC (Per (AW (Per PV RC (Al dRC (Pes 'RC (AN No of 'Cost (Per Cost (Per
Aupianes Avpiane) Aupianes) Auplane) A ) Awph |Awp A Aplanes)  Aupiane Model ' Aup 'Aap
51 3455 $23205 3266  $13566 32856 $145670] 3407  $20.740 A300 . 51 $5686 ' 31434 324620
37 3455 316835 3266 30842 52 80 $105082 34071 $15047A310 ! 3| 80154 $1.622 $27051
145 ussi 65975 3268 338570 32856 $414.161 3407,  $58.967/A320 © 145 38133 $1613 326842 |
0 458 s0 3268 s 2850 $407 30/4330 o 3979’ L2752 sarr2r!
0 3455 30, 3268 30 32856 :q $407 $0.A340 0 30377 33571 347663
o $963 37700 3630 35040 36437 351493 30160 373318707 i 6 38720 31418 333179’
sn; 3578, $507045 3378 5331884 33802 53300810 3§50 34827758727 | 878 35458 31250 ' 322923
107, $508] ssser2e  $32z $353234  $3304) 33657593 8475 $5207598737senes | 1007 $5960 $1585 | 520284 |
$1.348 3277585 3662 sm_oez’ $9.011) $1.8563211  $1.263 szuzulaunoo,:m 208 314577 ' 52708 | 357,093
30| 315401 $462000 $1.008° 530240 $10.209( 3306958 $1466  $43.966i8747-400 l 30 824052 | 38541 seseens
467 $578 3260893 3378 5176526  $3.062 $1.800. $5500 3256 7084|8757 i 407 38331 32003' $30010°
214 3578, $123.585 378 360692, $3062)  3628.482 ::g‘ $117 6708767 ! 214 39478 83140 345427
12 $578 36930 378 $45% 33802 546344 36 598/8777 ' 12 $14902 | 35083 ' $75 793
181 $438  $79180  3260° 350600 $2688  $522.807) 411 $744280C8 ¢ 101 34905 $1305 | $21832
472 3438 3208500 5280 $132160 32688 $1.363343 3411 $194,1080CO © a2l sane 3027 $17.474
204 3848 $172550  §537 3109480 $5557 $1.1336 8791, $161.402'DC10 ' 204 ss4ss| s1508 ' 33549
68 3677 344660 3420 320336 34440 3203400 $633,  $41.775/MD1 k $10951 33382 351047
617 3438 3269938 $280. 3172.760 32.888 $1.762.167| $411, $253740MDBOsenss | 617, 34924 $1.313° $21735
19 3438 38313 s280° 55320 320888 35, $4111 87614080 i 19 35749 31700 ° s20.409
112, 3508 356840  $322  $36064 33334 337342 $475'  $53.168L 1011 12 34083 | $1107 ' 320351
10 s198|  $1.98] $126 31260 $1.304  $13, 3108 $1.857|BAE ATP wl $1.971 3504 | 39101
53 3198 310512 3126 36678, 31304 36911 3186 $9.840'BAE 41 53 s1953'  sses! se9es
280 sare ss,ml $231) 36008 32427 $63082  $34 $0.083(BAE 148 20 s3em2! 3026 ' s16.407
261 3198 35157,  $126) 53276 $1304 $33903 3188  $4.827|OHC 7 | 26 $185 | 3538 se4de’
152)  $198 3301471 s128 5191520 31304 s198201  s18e s2e210DHCE | 152 32084, 3633  $9.568
41 3198 38132 3126,  $5188) $1.304 ss:u:gj 3188 $7012/F 27 | n! $1022 g622° 3825 '
6/ 33 323450 3138 3510631  $1928) $129.0 3274/  $18300F 28 o7 $3.280 9 $13.332
89 3200 524920 $1771 315783 $1838) 3183552 3262  $23.280/F100 ! 33272 31046 ' $15.463
234 31520 535490 598 $22932  $1.007 3235, $143  $33.543:5AA8 40 2:| 315181 3470 7076
51| 210 310710 5154 s7es4 s1501 76, 3214 $10902/ATR72 51 52284 | s811 ' 511200
112 $16  $16333 393 310453 083 3107838  $137  $15353ATRe2 12 $1543)  see2} 87260
s s1e8 s720, 393 se07l 903 sasrd 13 SO85/EMB 145 ;’ $1660| 3562 38066 '
59 s146] 38604 303 35507 seea 356, $137' 36,088/ Shons 360 $1.352 | 3393 36100 °
37 5146 35398 893 3 3983 §35624,  $137,  $5.072 Domver 328 37 81532 80 $7.218
2 3145 3202, 390 $187| 3963 319026 3137, $274/6rad CRJ 2 51754 3000 ' 38517
226/ mel 332958 393 $21.003 3063 3217508  $137|  $09GEMO 120 | 226 $1452 S5 $8748
iy i
6006/ sosvavase’ ! $1.600.719) vsssveew $2.789 313/ TOTAL , 0008 ; ‘
| ! | [manua ; l : ! !
! | | [CHANGES e ' .
|nanvavvar 3 9oo,no|‘ | Svavsvevs © $2.789.313' TOTAL | ! [ ’
| i i . i ‘
. | i ! '
1 | ! | ! TOTAL MINUS |
|sowananns " 31688787 | av—— $2.481 Oiﬂib?ﬂ
. ! t

$3.506 |

33851
$3.038
$56841
$6.780
$4.724
$3.204
$3.742
$8.243
$15222
$5.554
36,468
$10.791
$3.080
32 445
34777
$7 268
$3.095
$3.760
32096
$1.296
$1.281
$2 349

$1 202

$1.362

£1175

$1890
$2.202
$1.007
$1604
$1.037 '
$1.151
3877
$1.028
$1.213
$961

20998
$227.20
' seee.n2
s

s

36981
34.7919¢
| $6.538.58
$3.002 94

| 872154
$3.890 74
. $2.028.19
$178 01
$887.87

' 3194388
$1.73123:

_ s12.7m
$3.037 82

" 310922
$544.69(
1971
$103 49
$100.9%
$48 24¢
$312 144
£74 713
$219.793
$291.232
$354 708
3116 456
972171
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TOTAL COST FOR
BOTH SFAR AND

RULES
Annuakzed
wual Total P v TOW Total Cost
astpan  Cost (AU (AN
planes)  Aaplanes) Aupianes) Auplane Model
$73 199 $1.255.600 $178.769 A300
$60 001 $1 0008676 $142.502 'A310
$233 930 $3,908.629 $556.216 A320
30 30 Oa330
0’ S0 Oa3e0
$11328 $265.433 $37.792 B707

11102 800 320 126,042 $2.865.496 8727
i1 738 831 ' 528 833575 ' 34 105.252 'B737 senes

$573 999 , $11.925 979 $1.697 991 ;8747 200. 300

$196.240  $3207 386 $456.660 B747-400
31215598 $18.217.587 $2.583.775 lB7s7
$672.019 | $9.721.331 ' $1384.009 |B767

$68194 ' $908.517  $129.495 'B777
$236 130 $3915398 ' $557.484 OCB
$437465  $8 108233 $1 154 145 DCY
$325541  $6843859  $974.426 DC10
$223238  $3369.125  $479.668 MOD11
$810.307 | $13.410418 $1.909.342 'MDEO senes
$32 479 $501.775  $71.442 MDSO
$123928 32 279328 $324.525 L 1011
$5.939 ' $91014| 512958 |BAE ATP
$30 997 $476.756 $67.879 BAE 41
. 324081 $428.921 $61 m‘ “ME 146
$13800 ' 8219553 $31.250 jprc 7
396,284 | 31454281, 3207057 'OHC 8
$21402 | 3338407 $48.190 'F 27
$454B0 ¢ 8893234 $127.176 'F 28
$93132' $1370,185 3195938 100
$100948  $1.055.713 | 3235736 SAAB 340
$41.382 $574580 ' $81.807 AIR72
$55.070 $815371  $116 090 'ATR42
$2812 $40.431 $5756 EMB 145
$23.214 $363423 . $51.743 'Shorts 360
s17993 | 326708 $38.026 Dorruer 328
$1200 1 $17035' 52425 |Bead CR
$1524975 3217122 'EMB 120

$100.573 ;
i

18.818.686 |$148,333.207 [$21 119.312 'TOTAL
1 ManuAL
$0  $1156.000 $164 588 CHANGES
8.618 686 ‘SMOABO 207 ii2l 283,900 VIOTAL

$8 048 447 $134.355 642

| TOTAL Pl us TC

“AND STC cOSTS

TOTAL MINUS 8
$19 129249 747

TOT AL MINUS B 74 1

|
i
|
Fust Year  Annual Tolat P V Tolal Annualized
No of #'lold Cost (AU Cost (AU Cost (A4 Total Cost ¢
1A plar Aupl ) Aupl N Awp ) Awp )
! §1  $289997  $127.423  $1412557  $201 1\
35| $227.703 $9936y  $1114 747 $158.7%!
140 $889.324 3368210  $4352 880  $619.75
- 50 30 30 Y
nl 0 s0' 30 s
8 sees11' 335520 5349048 $49.69
870, 54791987  $2430336 524075963 $3427 67!
1007, $6530.567  $3.951 767 $33006.630 34699 40;
206 $3002949 $1.506415 $15305405 $2 179 14!
30 $721548  $355000 $3788832  $539.44!
4670 $3890.743  $1921702 $20318513  $2.892 89
214 $2026197 3995587 $10664088 §1 52117
12 5178819 $86.338  $963.502  $13718
181 $887 875 $438 850  34.5153N $642 88,
472 $1943885  $066 105 39670810 $1.376.90¢
204 31731235 3851045  $8650667  $1231.66(
66 $722778  $350750  $3 766921  $53917:
817 $3037627 ' $1.501347 $15455638  $2 20053
19 5108 227 353750 $564 756 $80.40¢
112 $544690 | $268185 32705380  $385 18!
10 319 14 $9 719 $98.520 $14 02i
53 $103.496 $51.031 $516. 534 $73.54:
26 $100 936 $48 105 $499 301 $71.08¢
26 348248 $23818 $239.067 $34 03¢
152 $312 144 . $153740, $1568360  $223.296
a s $36900  $369.239 $52 571
67 3219793 $77 375 $944369  $134 45]
89 $291232 $140480  $1.470.055 $209 303
234 $354708  $178742  §1793410  $255 341
ST $116459 ' $64.944 $624 361 $88.695
n2 s ' $66 430 $877 856 $124 987
[ $8 400 $4 212 $43.220 $6 154
59 $79 746 $39 734 $396.339 $56 430
37 $56 689 $28 353 $287.723 $40.965
. $3 507 $1 760 $18.151 $2.564
226 $328124 3163853  $1651061  $235074
6006 $33897.877 $16638904 $172 119254 $24 505,910
‘ $1.156.000 30 . $1 156 000 $164.588
$35053877 $16638904 $173275254 $24 670 498
$49 479477 316853 704 $189 204 519 $26 939 179
$45 /54 979 914 990 209 $170 115 282 324 220 589
$31 329 3/9 $14 775 48Y $154 181 01/ $2 1951 908
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APPENDI X C

TABLES TCR CPZRATOR’S COST AND LOST REVENUE BY THE NUMBER OF AFFECTED

AIRPLANES OPERATED



TABLE C-1
COMPLIANCE COSTS FOR OPERATORS WITH 1 TO 4 AFFECTED AIRPLANES
“First Year  Annual Total Annualized
No. of  Total Cost (All Cost (All P.V.Total Cost Total Cost
Airplane Model Airpianes  Airplanes) Airplanes)  (All Airplanes) (All Airplanes,)L
A3 0 SO SO $0 $0
A310 ) ] 0 ) ) $0 $0
A320 .0 _ - %0 SO S0 )
A330 o 0 $0 S0 $0 $0
AMO - ------_0 _ _ so o) $0 $0
B707 5 $43.632 $7.080 $165.895 $23.620
B727 -- 34 $185,587 $42.705 $779.3688 $110,965
B737 series 10 $59.604 $15.851 $262,840 $37.423
B747-200, 300 0 o) S0 Noj S0
B747-400 0 so $0 S0 $0
B757 5 $41,657 $13.015 $195.049 $27.771
B787 0 S0 S0 $C¢ S0
8777 0 $0 S0 S0 ~ so |
DC8 3 $14,716 $3.914 $64,896 $9.240
J2C9 7 $28.829 $6.488 $120,220 $17.117
JC10 0 $0 S0 $0 $0
VD11 0 S0 S0 SO S0
VD80 series 2 $9.847 $2.6827 $43.470 . $6.189
VD90, 0 S0 S0 S0 S0
BAE 1011 0 S0 $0 S0 $0
0 $O | S0 $0 S0

BAE 41 1 $1.953 $585 $8.995 $1,281
BAE 146 0 $0 $0 - $0 S0
JHC 7 2 $3.711 $1.076 $16,889 $2.405
JHC 8 4 $8.214 $2534 $38.271 $5.449
=27 7 $12,757 $3,654 $57.787 $8.228
=28 0 S0 SO SO S0
F100 0 S0 SO S0 S0
SAAB 340 3 $4,548 $1.410 $21.227 $3.022
ATR72 0 SO SO S0 S0
ATR42 3 $4.628 $1.475 $21,840 $3.110
EMB 145 0 S0 S0 S0 S0
Shorts 360 7 $9.461 $2,754 $43.118 $6,139
Dormer 328 0 $0 S0 $0 S0
8rad CRJ 0 $0 $0 $0 $0
EMB 120 0 S0 S0 o) S0
TOTAL 93 $429.124 $105.167 $1.839.866 $261.955
MANUAL
CHANGES $216,000 S0 $216,000 $30,754
TOTAL WITH
MANUAL
CHANGES $645.124 $105,167 $2.055.868 $292,709
TOTAL PLUS
STC COSTS
TOTAL MINUS
[B-747 $645.124 $105,167 $2.055,866 $292.709
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| TABLE C-2
COMPLIANCE COSTS FOR OPERATORS WITH 5 TO 9 AFFECTED AIRPLANES
* First Year Annual Total Annualized
No. of  Total Cost (Al Cost (All P V. Total Cost Total Cost

Airplane Model Airplanes  Airplanes)  _Airplanes). (Al Airplanes) (All Airplanel)
A300 _ 0 so . . so.._. ..S0 SO
A310 0 SO ... __ _so ... S 0 _So
A320 0 s0. . S0 ~$0 S0
A330 0 so $0 so $0
A340 .0. . so._ S0 S0 . SO
|B707_ 0 0 . S0 S0 so
8727 ) 18 $87.326 $20,097 $366,762 $52.219
B737 series 22 $131,129 $34,872 $578,249 $82,330
6747-200,-300 8 $116,619 $22,291 $483,145 $65.941
B747400 . 0. S0 S0 S0 S0
B757 . B 0 S0 S0 <0 S0
IB767 0 ) ) S0 $0
B777 0 S0 SO . SO S0
0C8 16 $78,486 $20.873 $346,112 $49,279
DC9 12 $49.421 $11.122 $206,091 $29.343
DC10 0 S0 S0 S0 S0
MD11 0 S0 SO S0 S0
MDB80 series 2 $9.847 $2,627 $43,470 $6.189
MD90 0 S0 S0 S0 S0
L1011 1 $4.863 $1,107 $20,351 $2.898

AE ATP 5 $9,857 $2,969 $45,507 $6.479
BAE 41 0 $0 o) S0 $0
BAE 146 0 S0 SO SO $0
DHC 7 9 $16,701 $4,843 $75,999 $10.821
DHC 8 9 $18.482 $5,701 $86,109 $12,260
F27 0 S0 S0 S0 S0
F 28 0 S0 S0 SO SO
F100 0 S0 SO S0 S0
SAAB 340 0 S0 SO SO S0
ATR72 0 S0 S0 S0 S0
ATR42 0 S0 S0 S0 S0
EMB 145 0 S0 o) SO S0
Shorts 360 13 $17.571 $5.115 $80.078 $11,401
Domier 328 0 S0 S0 S0 S0
Brad CRJ 0 S0 S0 S0 S0
EMB 120 0 S0 S0 $0 S0
TOTAL 113 $540.303 $131,616 $2,311,870 $329,158
MANUAL

CHANGES $80,000 S0 $80,000 $11,390
TOTAL WITH

MANUAL

CHANGES $620,303 $131,616 $2,391,870 $340,549
TOTAL PLUS

STC COSTS

TOTAL MINUS
B-747 $503.684 $109,325 $1,928,725 $274,607
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TABLE C-3
COMPLIANCE COSTS FOR OPERATORS WITH 10 TO 19 AFFECTED AIRPLANES
. First Year Annual Total Annualized |
No. of  Total Cost (Al Cost (Al P.V.Total Cost Total Cost
Airplane Modei Airpianes  Airplanes) Airplanes)  (All Airplanes) (All Airplanes)
A300 ] S0 S0 S0 0]
A310 - - 0O  ~so %0 $0 _ %0
A320 0 so_ S0 $0 80
A330 . .0 % $0 $0 $0
A340_ 0 S0 S0 S0 S0
8707 0 S0 S0 SO S0
B727 52 $283.808 $202.9068 $1.998.397 $284,527
0737 series 36 $214.575 $138.207 $1.421.807 $202 433
B747-200,-300 34 $495,632 $338,926 $3.399.542 $484,018
B747-400 0 S0 S0 S0 $0
B757. 0 __ _S0 S0 $0 $0
B787 0 S0 S0 S0 Noj
B777 0 S0 SO SO S0
10C8 25 $122.635 $81.615 $827.988 $117.887
DCo . 26 $107.078 $75.058 $74%.204 $108,100
DC10 7 $59.405 $40.473 $406,580 $57.888
VD11 9 $98,561 $59,422 $629.277 $89.595
VD80 series 0 $0 S0 S0 S0
vDso 0 S0 S0 S0 S0
L1011 17 $82.676 $57,129 $570.549 $81,233 1
BAE ATP 0 S0 S0 $0 S0
BAE 41 0 so’ S0 S0 S0
BAE 146 0 S0 S0 S0 $0
DHC 7 1 $1.856 $1,294 $12,875 $1,833
DHC 8 0 S0 $0 $0 $0
=27 2 $3.645 $2,556 $25,372 $3.612
=28 0 S0 S0 S0 S0
F100 13 $42,540 $27.438 $282,085 $40.162
SAAB 340 20 $30.317 $21,157 $210.439 $29.962
ATR72 0 S0 S0 S0 SO
ATR42 12 $18,512 $12.620 $126,747 $18,046
EMB 145 0 $0 S0 o) S0
Shorts 360 20 $27.033 $19.069 $188.837 $26,886
Domier 328 0 S0 $0 SO SO
Brad CRJ 0 S0 S0 S0 S0
EMB 120 N $45.008 $31,155 $310,924 $44.269
TOTAL 308 $1.633.280 $1.109.021 $11.156.823 $1.588.452
MANUAL
CHANGES $128,000 S0 $128,000 $18,224
TOTAL WITH
MANUAL
CHANGES $1.761.280  $1,109.021 $11,284623 $1,608,878
TOTAL PLUS
STC COSTS
TOTAL MINUS
B-747 $1.265.648 $770.095 $7.885.081  $1.122.658 ||
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TABLE C-4
COMPLIANCE COSTS FOR OPERATORS WITH 20 TO 29 AFFECTED AIRPLANES
i First Year  Annual Total Annuaiized |

Airplane No. of  Total Cost (AH Cost (All P.V.Total Cost Total Cost
Model . _Airplanes _ Airplanes) __Airplanes)  (All Airplanes) (All Airplanes)
A300 8 $45490 511476 $196.957 $28.042 |
A310 0o O 0 s0 $0
A320 0 SO s0 $0 0
A330 0 $0 _s0 50 $0
AMO 0 %0 $0 $0 $0
B7o7. _ "0 $0 s 30 50 |
8727 . . . 60 $327.471 $75.362 $1,375356  $195.820
8737 series _ 33 $196.694 $52.308 $867.373 $123,404
10747.200. 300 33 $481,059 $91,951 $1.910.472 $272.008
B747- 0 S0 $0 S0 &)
8757 — SO . . s0 50 50
B76B747-8B787 -1 SO SO S0 S0
317} ~ 0 50 50 S0 $0
oce 32 $158,972 $41,747 $692,225 $98.557
DC9 32 $131,789 $29.659 $549 575 $78,247
[0C10.. 10 $84.864 $15.958 $335.488 $47.766
[MD11 0 28,012 $34.146 $0 s0
MD80 series 26 $1. $565.107 $80,458
MDS0 0 S0 SO SO S0
L 1011 0 S0 S0 S0 $0
BAE ATP 5 $9.857 $2.969 $45.507 $6.479
BAE 41 28 $54.677 $16.378 $251.871 $35.861
BAE 148 18 $69,879 $16,672 $296,946 $42,278
DHC ¥ 0 S0 S0 $0 $0
DHC 8 25 $51.340 $15.838 $239,191 $34,055
F27 0 $0 $0 $0 $0
F28 0 S0 $0 $0 $0
F100 0 S0 S0 SO S0
SAAB 340 0 S0 ) $0 S0
ATR72 0 S0 S0 S0 SO
ATR42 0 S0 S0 SO S0
EMB 145 0 S0 S0 S0 S0
Shorts 360 0 S0 S0 SO S0
Domier 328 0 S0 S0 S0 S0
Brad CRJ 0 S0 S0 S0 SO
EMB 120 0 S0 S0 S0 S0
TOTAL 310 $1.738,100 $404 459 $7.326.087 $1.043.067
MANUAL
CHANGES $88.000 S0 $88.000 $12.529 |
TOTAL WITH
MANUAL
CHANGES $1,826,100 $404 459 $7.414067  $1,055,508
TOTAL PLUS
STC COSTS
TOTAL
MINUS B-747 $1,345,045 $312,508 $5.503.595 $783,588
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TABLE C-5
COMPLIANCE COSTS FOR OPERATORS WITH 30 TO 39 AFFECTED AIRPLANES
: . First Year  Annual Total Annualized
No.of Total Cost (All Cost(All P.V. Total Cost Total Cost

Airplane Model ~Airpisnes  Airplanes) Airplanes) (Al Airplanes) (All Airplanes)
A300 0 S0 ) B $0 $0 |
A310 0 $O0 %0 T s0  Tso
A320 0 $0 sO s0 s0
A330 .0 %0 $0 $0 $0
A340_ 0 _ %0 50 $0 $0
8707 0 $0 $0 $0 30
8727 32 $174.651 $40.193 '$733,523 $104.437
B737 series 2 $11.921 $3.170 $52 588 $7 as
B747-200, 300 0 S _so SO SO
B747-400 0 S0 $0 S0 SO
B757 0 S0 $0 SO so
B767 _ 0 S0 s S0 S0
8777 0 S0 S0 S0 SO
ocs 0 so $0 $0 $0
DC9 1 $4,118 $927 $17.174 $2,445
DC10 0 S0 S0 S0 S0
MD11 0 S0 S0 SO S0
MD80 series 0 S0 S0 S0 S0
MDSO 0 S0 S0 $0 o)
L1011 0 S0 SO SO S0
BAE ATP 0 S0 S0 S0 $0
BAE 41 0 S0 S0 S0 $0
BAE 146 0 S0 S0 S0 S0
DHC 7 0 S0 SO SO S0
DHC 8 0 $0 $0 $0 $0
F27 0 S0 SO SO S0

F 28 0 S0 SO S0 SO
F100 0 o) S0 S0 S0
SAAB 340 77 $116.721 $36,179 $544,829 $77.571
ATR72 0 S0 S0 S0 S0
ATR42 0 S0 SO o) SO
EMB 145 0 N S0 S0 S0
Shorts 360 7 $9,461 $2,754 $43,118 $6,139
Domier 328 25 $38.303 $12,157 $180.460 $25,693
Brad CRJ 0 $0 S0 S0 S0
EMB 120 7 $10.183 $3.1158 $47.234 $6.725
TOTAL 1581 $365.339 $98.495 $1.618.908 $230.496
MANUAL

CHANGES $28.000 S0 $28.000 $3.987
TOTALWITH

MANUAL

CHANGES $393,339 $98.495 $1,648,908 $234,482
TOTAL PLUS

STC COSTS

TOTAL MINUS

|B-747 $393.339 $98.495 $1.6468,906 $234,482
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TABLE C-6.

COMPLIANCE COSTS FOR OPERATORS WITH 40 TO 49 AFFECTED AIRPLANES

« First Year Annual Total Annualized

No. of  Total Cost (All Cost (All P V.Total Cost Total Cost
Airplane Mode!  Airplanes  Airplanes) _Airplanes)  _(All Airplanes) (All Airplanes)
A300 0 ~ s0 _ _ _s0 __so $0
A310 0 so o s $0
A320 0 S0 0. % %0
A0 __ _o0 _S0__ $0_ $0 $0
AMO __ _so_ s ---so $0
8707 o S0 S0 S0 $0
8727 B o _ _S$0 $0 $0 $0
B737 senes_ _ 0 $0 $0 $0 $0
B747-200.300 0 __$0 $0 $0 $0
B747400  __ 0 $0 $0 $0 $0
B757 o 0____ ®_. . _ X0 S0 $0
B767_ . .0 SO . e S0 S0
Br77. 0 ) S0 S0 S0
0C8 0 __s0 ___so S0 S0
DC9 0 S0 S0 S0 S0
DC10 T 0 S0 S0 S0 S0
TA—DH 0 S0 SO S0 S0
MD80 senes 0 $0 $0 $0 $0
MD90 0 $0 $0 $0 $0
L 1011 0 $0 $0 $0 $0
BAE ATP 0 $O $0 $0 $0
BAE 41 0 S0 $0 $0 $0
BAE 146 0 S0 $0 $0 $0
DHC 7 0 S0 $0 $0 $0
DHC 8 59 $121,161 $37.373 $564,491 $80.371
F27 0 S0 S0 S0 S0
F 28 12 $39,368 $8.146 $159.982 $22,778
F100 0 $C $0 $0 $0
SAAB 340 77 $116.721 $36,179 $544 829 $77.571
ATR72 2 $4,567 $1.623 $22,533 $3,208
ATR42 41 $63.249 $20,159 $298,484 $42,497
EMB 145 4 $6,720 $2.249 $32.345 $4.605
Shorts 360 4 $5,407 $1.574 $24,639 $3,508
[Dornier 328 11 $16.853 $5.349 $79,402 $11.308
brad CRJ 0 $0 S0 S0 )
EMB 120 10 $14.519 $4,450 $67.477 $9.607
TOTAL 220 $388,562 $117,103 $1,794,181 $255,451
MANUAL
CHANGES $48.000 S0 $48,000 $6.834
TOTAL WITH
MANUAL
CHANGES $438,562 $117,103 $1,842,181 $2682,285
TOTAL PLUS
STC COSTS
TOTAL MINUS
B-747 $438.562 $117.103 $1,842,181 $262,285
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TABLE D-|

OPERATORS IN PART 135 NON-SCHEDULED WITH
AIRPLANES WITH 10 TO 30 SEATS

NUMBER OF
AIRPLANES

Count of MAKEMODEL

OPERATOR

Total

A G SPANQS CQONSTRUCTION CO
M A Cooper Transportation

1

[ABC AVIATION (DELAWARE)INC

ABCO LEASING

'ACM AVIATION INCORPORATED

'AERQ BOISE COQ

AERO CHARTER INC

[AERO CONDOR SA

AERO FLIGHT SERVICE INC

AERO FREIGHT INC

[AERO SYSTEMS INC

AERO TAX] ROCKFORD INC

w'_"_‘-"‘H*NNl—‘N

AIR AMBULANCE BY AIR TREK INC

Air Care, Inc.

AIR CARGO CARRIERS, INC

I N N
w

AIR CARGO EXPRESS INC

AIR CARGO MASTERS INC

AIR CARRIERS INC

AIR CHARTER EXPRESS

AIR CHARTER SERVICE INC

AIR. CRANE INC

AIR EAST INC

— Tt | —

AIR FLORIDA Express Inc.

AIR LAUREL_ INC

N[ —afjpofj—|| =D | no]| =] PO

AIR MIDWEST

-
O

AIR MOLOKAI Inc.

AIR NEWARK

AIR PATH INC

AIR RESPONSE INC

AIR SERVICES BROKERAGE LLC

AIR SUNSHINE

AIR TRAFFIC SERVICE CORP

allgol | rof = —| w

AIR TRANSPORT INC

N

AIR TRANSPORT Inc.

AIR WILMINGTON INC

AIRCRAFT CHARTER INCORPORATED

AIRCRAFT MANAGEMENT INC

AIRCRAFT SERVICES

AIRCRAFT SPECIALISTS INC

AIRFLITE INC |

AIRJET INC |

AIRLA

AIRLIFT TRANSPORT INC.

AIRPAC AIRLINES

- = DO N WO || =] —a|| = =2} N
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AIRVANTAGE INC

AIRWAYS_ INTERNATIONAL INC

ALASKA CENTRAL EXPRESS
ALG AEROLEASINGUSA _ _ _ _ _ .

ALG TRANSPORTATION INC
ALLIANCE AIR INC

ALLIANT HEALTH SYSTEMINC

ALOHA ISLAND AR~
ALPHA AVIATION INCORPORATED

ALPINE AIR INC

AMERICAN AIRCRAFT SALES INTL

AMERICAN HEALTH CENTERS INC

'AMERICAN HORIZONS LTD INC

American International Airways, Inc.

AMERICAN INTERNATIONAL AVIATN

AMERICAN JET INTERNATIONAL

AMERICAN TRANS AIR EXECUJET

American Trans Air, Inc.

AMERIFLIGHT INCORPORATED

Ameriflight, Inc.

AMWAY CORPORATION

APEX AVIATION GROUP

APUS AVIATION INC

ARAMCO ASSOCIATED CO

ARAWAK AIR CORPORATION

ARCTIC CIRCLE AIR SERVICE INC

AREA RESCUE CONSORTIUM OF HOSPITALS

ARIZONA EXECUTIVE AIR INC

ARKANSAS AIRCRAFT INC

ARKANSAS AIRCRAFT, INC.

ARLINGTON LEASING INCORPORATED

ASPEN BASE OPERATIONS INC & PARTNERS

ATLANTIC AERQ INC

ATLANTIC AIRCRAFT INC

ATLANTIC COAST AIRLINES

ATLANTIC SOUTHEAST AIRLINES INC

AVIATION CHARTER SERVICES

AVIATION ENTERPRISES

AVIATION RESOURCES INC

AVIATIQN, SERVICES INC

AVIATION TECHNOLOGIES INC

AVIEX JET INC

AVIEX JET Inc.

AVIOR TECHNOLOGIES

AVIOR TECHNOLOGIES INC

AVJET CORP DEALER

AVOCET AVIATION

BAKER AVIATION INC

BANC ONE SERVICES CORP

O‘Jw-—‘m-—‘l\)-—‘(o-—‘w-—‘N\nmg—am.l;-—-—‘-—-—-—‘m-—\-—\_.sr\gm:“o»_a_smm_s_.._\._\H
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BANCSERV AIR INC

BANKAIR INC
BAR HARBOR AIRWAYS _

BARKEN INTERNATIONAL inc.
BAYOU HELICOPTERS INC T
BECKAIR COMPANY INC i}
BEMIDJI AVIATION SERVICES INCORPORATED
BERING AIR, INC B -
BERRY AVIATION

BERRYAVIATIONInc.

BEST AVIATION_INC

BIG ISLAND.AIR INC

[BIG SKY TRANSPORTATION CO

BIGHORN AIRWAYS Inc.

BLUEBIRD PROPERTIES INC

[BOHLKE INTERNATIONAL AIRWAYS Inc.

BOISE CASCADE CORP

BULLFROG INC

BULLOCK CHARTER INC

BUNN-O-MATIC CORP

BUSINESS AIR (USA)

BUSINESS EXPRESS

BUTLER AIR INC

[CAL-AIR CHARTER INC

CAPE SMYTHE AIR SERVICE

CAPE SMYTHE AIR SERVICE Inc.

CAPITAL AIRCRAFT INC

CAPITAL AIRLINES

CARDINAL AIRLINES

CAREER AVIATION ACADEMY

CARIBAIR

[CARTERS SHOOTING CENTER INC

CARVER AERO INC

CASPER AIR SERVICE

CAUSEYAVIATION SERVICE INC.

CENTRAL AIR CHARTER

CENTRAL FLYING SERVICE INC

CENTRAL FLYING SERVICE INC.

CENTURY AIRLINES INC

Century Aviation, Inc.

CESSNA AIRCRAFT CO RESALE DIVISION

CHAMPLAIN ENTERPRISES INC

CHAMPLAIN ENTERPRISES INCORPORATED

CHANNEL ISLANDS AVIATION Inc.

CHAPARRAL AVIATION INC

CHAPMAN EXPLORATION INC

CHAPMAN EXPLORATION INIC.

CHARTER AIRLINES

CHARTER SERVICES INC

.
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CHARTERSTAR INC

CHAUTAUQUA AIRLINES

CHERRY AIR INC

CHIPOLA AVIATION INC

CHRYSLER AVIATION INC

CHRYSLER PENTASTAR AVIATION Inc.
CINAIR INC

[CIRCLE RAINBOW AIR Inc.

. 2
| 4
CHICAGO EXPRESS AIRLINES ) 5
CHICAGO EXPRESS AIRLINES Inc. R -
S T T
2.

CIRRUS AVIATION INC

CLASSIC AVIATION-

'CLAY LACY AVIATION

'CLAY LACY AVIATION INC

‘CLINT AERQ INC

COASTAL AIR TRANSPORT Inc.

COASTALAIRWAYS

COCKRELL RESOURCES INC

ICOLE AVIATION LLC

COLGAN AIR INC

COLGANAIR Inc.

Columbia Helicopters In¢c

COLVIN AIR CHARTER INC

[COMAIR ACQUISITIONS INC

COMMAND-AIR INC

COMMANDER AIRWAYS INC

COMMERCIAL AVIATION ENTERPRISE

COMTRAN INTERNATIONAL INC

CONCORD JET SERVICE INC

CONDOR AIR INC

CONDOR AVIATION COMPANY INC

'CONQUEST AIRLINES

CONQUEST AIRLINES CORP

[CONQUEST AIRLINES Corp.

CONSOLIDATED cHARTER SRVC

CONTINENTAL AVIATION SERVICES

CONTINENTAL EXPRESS

CONTINENTAL EXPRESS Inc.

CORPORATE AIR

CORPORATE AVIATION SERVICES INC

CORPORATE CHARTER SERVICE Inc.

CORPORATE CHARTERS LTD

CORPORATE EXPRESS AIRLINES

CORPORATE FLEET SERVICES

CORPORATE FLIGHT INC

CORPORATE FLIGHT INCORPORATED

CORPORATE JETS INC

CORPORATE JETS INC OF AZ

COX AVIATION INC
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CPA AVIATION INCORPORATED

CROW EXECUTIVE AR -
CROWE EXECUTIVE AIR INC

Y Y Il T )

|CUTTER AVIATION COMPANY INC. .~ -emv

CRITICALAIRMEDICNE_____INC_ .. | 2

CURTIS AVIATION SERVIREEROLEUNGe . | 4 1

CUTTER AVIATION INC - [
CVG  AVIATION = INCORPORATED - -
O.. _ & __ D AVIATION LC

D AND D AVIATION

DWDAVIES ) CO INC

DALE AVIATION INC

DB AVIATION INCORPORATED

DE GOL AVIATION INC

DECATUR AVIATION INC

DESERT AR

DEWITT ENTERPRISES INC

DHL AIRWAYS INCORPORATED

DIAMOND AIR INCORPORATED

DIAMOND AVIATION Il INC

DIRECT JET CHARTER

DIVERSIFIED AIRCRAFT HOLDINGS LTD

DOLPHIN EXPRESS AIRLINES

DOLPHIN EXPRESS AIRLINES INC

DOMINION AIR CHARTER INC

DOMINION AIR SERVICES INC

DRAKE 8 DRAKE INC
DUMONT ASSOCIATES INC
DUNCAN AVIATION

DUNCAN AVIATION INC (DEALER)

DX SERVICE COMPANY INC

EAGLE AIR INC

EAGLE AVIATION INC

EAGLE AVIATION Inc.

EAGLE CANYON AIRLINES

EAGLE HELICOPTERS Inc.

EAGLE JET CHARTER

EAST COAST AVIATION SERVICES LTD

East Coast Flight Service, Inc.

EASTWAY AIRCRAFT SERVICES INC

EDS FLYING SERVICE INC

EFFINGHAM AIR INC

ELITE AVIATION

ELLIOTT AVIATION FLIGHT SERVICES INC

EMERALD AVIATION INC

EMPIRE AIRLINES INCORPORATED

EMPIRE AIRLINES, INC

._\._\le\)_;-—\mn—\w-—\-—\:hwar—\m N —| P o = o — ] ]l =N -] = | PP — PP RPN P
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EMPIRE AIRWAYS

ENTERPRISE AIR INC.

[ENTERPRISE AVIATION INC

[EPPS AIR SERVICE INC

[EPPS AIR SERVICE Inc.

‘ERA AVIATIQN INC _ _ _ i
ERA Aviation Inc. (Alaska Airlines Commu_
‘ERIE ARWAYS INC - ..

—

[ESPERAIR INC _ _

‘ESQUIRE AVIATION CORP

[EVERGREEN HELICOPTERS Inc.

'EXECUJET CHARTER SERVICE INC

EXETJITVE AIR CHARTER OF BATON ROUGE

EXECUTIVE AIR NEW ORLEANS

EXECUTIVE AIR TRANSPORT(USA)

EXECUTIVE FLIGHT

EXECUTIVE FLIGHT INC

EXECUTIVE FLIGHT Inc. |

EXECUTIVE JET

EXECUTIVE JET AVIATION Inc. |

EXPRESS AIRLINES 2

EXPRESS AIRLINES INC

F S AIR SERVICE INCORPORATED

FAWN INDUSTRIES INC

FEDERAL EXPRESS CO

FELTS FIELD AVIATION INC

FISHER AVIATION INC

FLAGSTAFF MEDICAL CENTER

FLAMENCO AIRWAYS Inc.

FLATIRONS AVIATION MANAGEMENT

FLIGHT INTERNATIONAL INC

[FLIGHT INTERNATIONAL OF FLA INC

FLIGHT OPERATIONS INC.

FLIGHT SERVICES GROUP

FLIGHT SPECIALISTS INC

FLIGHTCRAFT INC

FLINT AVIATION CORP

FLORIDA JET SERVICE INC

FLORIDA WINGS INC

FLORIDA WINGS INCORPORATED

FLYING FOX INC

FOUR CORNERS AVIATION

FOUR STAR AVIATION

FRED L HADDAD INC

Freedom Air Inc

FREIGHT RUNNERS EXPRESS

FRONTIER FLYING SERVICE

FRONTIER FLYING SERVICE Inc.

G L WALSON BUILDING CO
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