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Executive Summary

This Final Rule establishes airspace in which reduced
vertical separation m ninmum (RVSM operations may be conducted in
the 48 contiguous States of the United States (U.S.), the
District of Colunbia, Al aska, the portion of the Gulf of Mexico
where the FAA provides air traffic services, the San Juan
| nformati on Region (FIR), and the airspace between Florida and
t he San Juan FIR

There are sone existing regulations that are applicable to
RVSM operations outside the U S. RVSMwas inplenmented in the
North Atlantic (NAT) on March 27, 1997, Pacific (PAC) on February
24, 2000, and in the West Atlantic Route System (WATRS) on
Decenber 10, 2001.

The target date for inplenmentation in airspace in the U S.,
@ul f of Mexico, Florida-San Juan Corridor and the San Juan FIR s
January 20, 2005. This rul emaking action wll increase the
nunber of available flight |evels, enhance airspace capacity, and
permt operators to fly nore fuel and tinme efficient tracks and
altitudes. The rule will also enhance air traffic controller
flexibility by increasing the nunber of available flight |evels,
whi | e mai ntaining an equi val ent | evel of safety.

The FAA estimates that this rule will cost U S. operators
$869.2 million ($764.9 mllion discounted) for the fifteen-year
time period 2002-2016. For the purposes of this cost analysis,

t he FAA has assunmed that operators will choose to upgrade al nost
all of their aircraft to neet RVSM standards. Operators of non-

RVSM aircraft will, however, retain the option of flying above or



bel ow RVSM ai rspace. Benefits will begin accruing on January 20,
2005. Estimated benefits, based on fuel savings for the U S.
aircraft fleet over the years 2005 to 2016, are $5.3 billion
($3.0 billion discounted). These benefits will exceed costs by a
ratio of nore than 6:1 (4:1 for discounted benefits and costs)
and will be realized with no reduction in safety. Qualitative
benefits for air traffic providers and airspace users will also
result fromthis rule. This rule also requires aircraft that are
equi pped with TCAS Il and used in RVSM operations to incorporate
TCAS Il Version 7.0.

Thi s docunent al so contains a regulatory flexibility
anal ysis, an international trade inpact assessnent and an
unfunded nandates assessnment. The regulatory flexibility
anal ysis has found that 380 small entities would be significantly
i mpacted by this rule due to $211.4 mllion in upgrade costs or
$556, 000. 00 on average per operator. Despite these costs, the
FAA prefers this rule as it provides the best bal ance of costs
and benefits to airspace users and air traffic service providers
Wi t hout conprom sing safety.

The FAA has al so exam ned the inpact of this rule on
international trade and has determned that there wll be a
neutral inpact on trade due the rule inposes the sane costs on
donmestic and international operators.

This rule is a significant regulatory action in that it
contains a mandate that would result in over $100 million in
costs on the private sector in any one year as they upgrade their

aircraft to comply with this rule. However, not inplenenting



this rule would result in foregone fuel savings that greatly

exceed the inposed cost of this rule.



| . Introduction
Thi s docunent contains a final regulatory evaluation for

this airspace rul emaking to reduce the vertical separation
m ni mum from 2,000 feet to 1,000 feet for aircraft operating
between FL 290 to FL 410 inclusive within airspace in the 48
contiguous States of the U S., the District of Colunbia, Al aska,
the @ulf of Mexico, the Florida-San Juan corridor, and the San
Juan FIR. It also contains a final regulatory flexibility
anal ysis, which is required by law, an international trade inpact
statenment, which is required by the Ofice of Managenent and
Budget (OWB), and an unfunded mandate assessnent, which is
required by | aw

The FAA will add a new section to Part 91, simlar to
exi sting section 91.706, to make RVSM approval s and operation
applicable to all operators conducti ng RVSM operations within
airspace in the U S, @ulf of Mexico, the Mam-San Juan
corridor, and the San Juan FIR These RVSM requirenents include:
nmeeting the specified altinmetry systemerror, automatic altitude
keepi ng system and altitude alert system standards. These
requi renments nust al so be maintained for operations in the RVSM

ai r space.

1. Hstory and Discussion of the Final Rule
The appropriate anount of vertical separation above Flight

Level 290 has been a matter of discussion since the m d-1950's.
Oiginally, the vertical separation standard was 1,000 feet at

all altitudes, and high altitude flight was possible for only a



smal | nunber of mlitary aircraft. Advances in technol ogy
eventual ly gave large transport and small commercial or general
aviation aircraft the ability to operate at higher altitudes,
resulting in increased traffic along high altitude route
structures. In the 1950's, a vertical separation m ninmum of
2,000 feet was established between aircraft operating above FL
290. As the nunber of aircraft capable of operating at higher
altitudes increased, conpetition for the higher altitudes al so
increased. This conpetition for the higher altitudes, together
wi th worl dw de fuel shortages and increasing fuel prices, sparked
an interest in the early 1970's in inplenmenting a reduced
vertical separation m ninum above FL 290. 1In 1973, the Ar
Transport Associ ation (ATA) petitioned the Federal Aviation
Adm ni stration (FAA) for a rule change to reduce the vertica
separation mninmumfor aircraft operating above FL 290 to the
original separation standard of 1,000 feet. The petition was
denied in 1977 in part because (1) aircraft altinmeters had not
i nproved sufficiently, (2) inproved mai ntenance and operati onal
st andards had not been devel oped, and (3) altitude correction
equi pnent was not available in all aircraft. |In addition, the
cost of re-equipping certain aircraft was significant. Based on
all of the available information, the FAA decided that granting
the petition at that tinme would adversely affect safety.

| mprovenents in altinmetry system perfornmance provided
renewed inpetus for the FAA to reduce the vertical separation
standard above FL 290. Air data conputers (ADC) provided an

automati c neans of correcting the known static source error,



which resulted in inproved aircraft altitude-nmeasurenent
performance. Altineters were inproved with enhanced transducers
and doubl e aneroids for conputing altitudes. |In addition, the
advent of transponded Mode C altitude allowed air traffic control
(ATC) within secondary surveillance radar (SSR) coverage to
nonitor flight |evel.

In 1982, nenber States of the International Cvil Aviation
Organi zation (1 CAO) Review of the General Concept of Separation
Panel (RGCSP), including the United States, initiated progranms to
study the feasibility of safely reducing the vertical separation
m ni mum at and above FL 290. These prograns included: studies of
precision radar data to analyze aircraft vertical performance,
devel opnment of the performance requirenents necessary for safe
i npl ementation of a 1, 000-foot vertical separation m ni mum above
FL 290, and a collision risk analysis to evaluate the safety of
future operations in a reduced separation environment. RVSMis a
nore stringent standard than current altitude-keepi ng standards.

I n conclusion, these inprovenents provi ded renewed i npetus
to investigate reducing the vertical separation standard above
FL 290.

This rul e adds a new section 91. 180 and revises existing
sections 91.159, 91.179 and part 91 Appendix G  These revisions
permt the reduction in the vertical separation m ninmmfrom
2,000 feet to 1,000 feet within airspace in the U S., Gl f of
Mexi co, San Juan FIR and Florida-San Juan corridor. The rule
permts the aircraft of operators that neet altinmetry system

error requirenents, automatic altitude keeping requirenents, and



altitude alert systemrequirenments to qualify for RVSM operations
bet ween FL290 and FL 410. There is some m nor econom c inmpact on
operators upgrading to TCAS Il Version 7.0, which will require a
software change in existing required TCAS Il equi pnent. Mbst
aircraft involved in oceanic operations are already equi pped with
TCAS Il Version 7.0. However, 5,700 (5,100 small conmercial or
general aviation aircraft and 600 |arge transport aircraft) in
donestic operations are projected to require upgrading to TCAS I
Version 7.0 at a cost of $8,000.00 per airfrane, for a total
estimated cost of $45.6 mllion.

[11. Discussion of Conments Relating to Benefits and Costs
The FAA received 79 comrents on the NPRM and ei ght comrents

on the SNPRM This section presents coments relating to the
benefits and costs for this rule and the FAA responses.

Comment s
1. Fuel savings. Fuel savings is not an adequate justification

to proceed with DRVSM i npl enmentation. One commenter stated that
fuel savings is not an adequate justification for DRVSM

i npl enent ati on.

FAA Response

The Regul atory I npact Analysis cites both quantitative and
gualitative benefits to DRVSM i npl enentati on. Fuel savings and
del ay savi ngs due to enhanced access to nore fuel-efficient FL's
is quantified. $5.3 billion dollars in benefits are forecasted
for the 15- year period January 2005 to 2016. The analysis al so
cites qualitative benefits to air traffic control. These

benefits include increased controller flexibility, enhanced



sector throughput allowing nore aircraft to operate on tine and
fuel efficient routes, reduced controller workload allow ng them
to control traffic nore efficiently, enhanced flexibility to
allow aircraft to cross intersecting routes, mtigation of
traffic congestion at conflict points and potential for enhanced
overal|l enroute airspace capacity in the long term
2. Benefits not significant to small operators. One conmenter
stated that DRVSM benefits would not be significant to snal
operators
FAA Response

The FAA recogni zes that the aircraft utilization rate for
smal | operators is significantly | ower than that for |arger
operators and therefore snmall operators accrue DRVSM benefits at
a lower rate. The FAA believes that DRVSM provi des significant
enhancenents to daily operations in the National Airspace System
and provides benefits to the operators that conduct the
significant majority, or approximtely 90 percent of operations
in the NAS. The FAA is considering the overall benefit to the
majority of operators as well as the overall enhancenent to NAS

oper ati ons

Costs, including downtinme issues
1. Contention that average aircraft upgrade costs are in $200-
$300, 000 range. A nunber of comrenters stated that they believed
the average cost to nodify aircraft to conply with RVSM st andar ds

to be in the $200- 300, 000 range.



FAA Response

In the Regul atory | npact Analysis the FAA has provi ded estimates
of the costs to nodify individual aircraft types for RVSM
conpliance. The average cost of nodification is not $200-

300, 000. The range of costs varies fromless than $100 for sone
aircraft types up to $175, 000- $235, 000 for a small nunber of

ol der aircraft types.

2. Operation of non-conpliant aircraft bel ow 290. Comments were
made that the costs of operation below FL 290 shoul d be
considered in the Benefit/Cost analysis. Al so, coments were
made that raised issues related to range limtation and fuel burn

costs bel ow 290.

FAA Response:

We have exam ned operations below FL 290. W anticipate
that approximately 10 percent of daily flights in the NAS that
are currently operated above FL 290 nay operate below FL 290 in
the initial period of donestic RVSMi npl enentation. W have
exam ned the tinme of flight in NAS operations and the affect of
operating below FL 290 on aircraft range and fuel burn and have
posted the study entitled “An Exam nati on of Range and Fuel - Burn
Penal ties Associated Wth Operating Business Jet Type Aircraft
Beneat h Proposed Donestic Reduced Vertical Separation M ninmm
(DRVSM Airspace” in the public docket. You can find the public

docket on the Internet at http://dns.dot.gov. Search for docket

nunber 12261. For this analysis, we first exam ned five ol der
smal | commercial or general aviation aircraft types with high

nodi fication costs under the assunption that sone operators may



el ect to operate these aircraft types below FL 290 rather than

i ncur RVSM nodi fication costs. W next exam ned all business jet
aircraft types operated under 14 CFR part 135. W reached the
foll owi ng conclusions in the study:

W estimate the average annual cost of operation bel ow FL 290 per
airframe to be $1, 147

The average fuel penalty for business jet aircraft operated under
part 135 is 7.15 percent

Ei ght percent of operations flown prior to DRVSM above FL 290
could no | onger be flown w thout a fuel stop due to range
penal ti es associated with operating bel ow FL 290.

O her factors that the FAA considered were:

Average flight tine at enroute cruise was 1.9 hours for
aircraft used in comrercial operations and 1.4 hours for aircraft
used in general aviation operations

Time at enroute cruise was 2 hours or |less for 82 percent of

general aviation flights

3. RVSM Conpl i ance Costs Versus Residual Arfrane Value. Some
commenters stated that after conparing the costs involved in
nodi fying their aircraft for RVYSMto the residual value of the
aircraft, they could not justify nodifying certain aircraft

t ypes.

FAA Response

Operators have two basic options. They can upgrade their
aircraft to comply with RVSM standards or they can operate their

aircraft below FL 290 or, if capable, above FL 410. The FAA



recogni zes that in sonme cases operators nmay decide for econom c

reasons not to pursue RVSM conpli ance.

4. Significant econonm c and operational inpact on part 135 On-
demand charter industry. Some commenters stated that DRVSM woul d

have a significant inpact on part 135 On-demand charter industry.

FAA Response

As stated previously, the FAA is supporting DRVSM i npl enent ati on
because it provides significant benefits to NAS operations and to
t he operators that conduct the significant majority of flights in
NAS airspace. The FAA recogni zes that some operators wll have
to make economi c deci sions on whether to retain an aircraft and
operate it below FL 290 or to nodify it to RVSM standards so that
it can operate above FL 290. Based on the FAA s anal ysis of
operations below FL 290, it appears that operation below FL 290
is a viable option for sone operators if they choose not to

nmodi fy their aircraft.

5. Inpact on aircraft value if RVSM upgrade not nade. One
commenter stated that if RVSM nodificati ons were not nade there

woul d be a significant inpact on its residual val ue

FAA Response
RVSMis a worl d-wi de program RVSM has al ready been inpl enent ed
in the North and West Atlantic, Pacific and Western Pacific,

Europe, Australia and Northern Canada. In addition, there are



i npl ement ati on groups established for the Mddl e East and the
Cari bbean and South Anerica. The FAA believes that the aviation
community nust recogni ze the gl obal nature of the RVSM program
and pl an accordingly. The residual value of aircraft is not a
consideration in this rul emaking.

6. Subsidize small operator costs using A rport/A rways Trust
fund or have airlines subsidize small operator costs. One
commenter proposed that the costs to snmall operators be
subsi di zed either by the Airport/A rways Trust fund or by the

airlines.

FAA Response
It is not feasible for small operator costs to be subsidized by
either the airlines or by the Airport/A rways Trust fund as it is

beyond the scope of this rul emaking.

7. Update Regul atory Inpact Analysis. Sone commenters stated
that the RI A needed to be updated and the nodification costs for
small aircraft re-estimted including estimtion of the cost when

aircraft are out of service undergoing nodification

FAA Response

The RIA that is summarized in the Final Rule package and
publ i shed in the DOT Docket includes updated costs and benefit
estimates. The FAA has estimated the nunbers of aircraft that
may be affected by out of service tine. The FAA has al so

estinmated costs related to the | oss of revenue when certain



aircraft are out of service undergoing RVSM nodification. It
shoul d be noted that nmany operators have schedul ed RVSM
conpliance work to be conpleted during schedul ed aircraft

i nspections to avoid the cost of additional out of service tine

for RVSM nodi fi cati on.

8. RAA operators not considered in NPRM RI A The Regi onal
Airline Association stated that it did not believe that RAA

operators were considered in the NPRM RI A

FAA Response
RAA operator costs were considered in the RIA that was posted
with the NPRM on the DOT Docket and are considered in the R A

posted with this Final Rule.

9. (Operators cannot accurately assess nonitoring costs. One
commenter stated that operators were unable to accurately assess

the costs related to nonitoring of aircraft altitude-keeping.

FAA Response

The FAA assessed operator costs associated with nonitoring in the

Regul atory I npact Anal ysis published in conjunction with the NPRM and
the final rule. In that assessnment, the FAA estimated that operator
costs associated with nonitoring of the Donmestic RVSM fl eet woul d be
approximately $4.3 mllion. For this assessnent, the FAA projected
that the GPS-based Monitoring System (GvS) would nonitor a portion of
the RVSM fl eet and the ground based Aircraft Geonetric Height Mnitoring

10



El ement (AGHVE) woul d nmonitor those not nonitored by the GVS. The
$4.3m I lion in nonitoring costs are not significant when conpared to
estimated fleet upgrade costs of $735 million.

Operators have two options for obtaining informati on on nonitoring

systens and procedures. They can obtain information by accessing the

FAA RVSM web site at www faa.gov/ats/ato/rvsnil. ht m and they can al so
obtain that information by contacting one of the Flight Standards

District Ofices in their area.

|V. Costs and Benefits

The anal ysis described in this regulatory evaluation is
based on the foll ow ng assunpti ons:

e Al costs and benefits are presented in 2002 doll ars.

e Projections of current air carrier and small commerci al
or general aviation fleets are current as of 2002.

e A discount rate of 7 percent is applied.

e Benefits of RVYSMinplenentation will begin to accrue in
January 2005.

e Aircraft operator and ATC costs started accruing in

January 2002.

e The inplenentation plan is to inplenent RVSMfor FL' s
290- 410 January 20, 2005.
Based on anal ysis updated and adopted by the FAA this rule
will cost US. operators $869.2 million over a fifteen-year tine
period from 2002-2016, or $764.9 million, discounted. However,

operators of non-RVSM aircraft wll still be able to fly above or

11



beneath RVSM airspace. The potential quantifiable benefits are
based on fuel savings for the large transport and snal
commercial and general aviation aircraft fleets. The benefits
wi || begin accruing on January 20, 2005. The fuel savings are
estimated at $5.3 billion ($3.0 billion, discounted) over the
years 2002-2016. This rulemaking will not adversely inpact
safety.

A. Costs
The cost of the follow ng el enents of RVSM i npl enent ati on

wi Il be consi dered:

e Aircraft downtinme for Part 135 operators

Aircraft Airworthiness Approval

e TCAS Il Version 7.0 software upgrade costs
e Mnitoring
e ATC

e (Operator Training

1. Aircraft Airworthi ness Approval Costs

Under this rule, U S. Donestic operators seeking RVSM
approval are required to ensure that their aircraft neet various
equi prent and altinmetry systemrequirenents. These standards are
contained in part 91 Appendix G  Aircraft engi neering packages
have been devel oped for nost aircraft types. The estimated costs
associated with these requirenents are grouped by aircraft type
for both large transport and small commercial or general aviation

aircraft (See Table 1).
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Table 1: Aircraft Engineering Costs

Type Estimate Source
A300 ek Manufacturer (Visual inspection only)
A320 ek Manufacturer (Visual inspection only)
A330 il Manufacturer (Visual inspection only)
A340 e Manufacturer (Visual inspection only)
B701,B703 $175,000.00|[Engineering design organization
B712 ek Manufacturer (Visual inspection only)
B721, B722 $130,000.00|[Engineering design organization
B731 $130,000.00[Engineering design organization
B732 $130,000.00|[Engineering design organization
B733-B735 $17,500.00|0Operator Survey 1/01
B736-B739 ol Manufacturer (Visual inspection only)
B741, B742, B743 $58,400.00[FAA Survey 12/97 and OWG Survey 6/97
B744 $33,300.00|0WG Survey 6/97
B752, B753 $50,700.00FAA Survey 12/97 and OWG Survey 6/97
B762, B763, B764 e Manufacturer (Visual inspection only)
B772, B773 il Manufacturer (Visual inspection only)
F100 $8,000.00|Operator Survey 6/01
DC8 $150,000.00[Engineering design organization
DC9 $150,000.00[Engineering design organization
DC10 $2,200.00|OWG Survey 6/97
MD11 $2,200.00[Engineering analysis, similar to DC10
MD80 $33,300.00|Engineering analysis, similar to B744
MD90 $33,300.00|Engineering analysis, similar to B744
L101 $25,000.00Manufacturer, 1/01
ASTR $110,000.00Manufacturer
BE40 $25,000.00Manufacturer
CL60 (1A) $62,500.00|Manufacturer
CL60 (3A/3R) $17,500.00Manufacturer
CL60 (604) il Manufacturer
CRJ1 ek Manufacturer
CRJ2 il Manufacturer
CRJ7 il Manufacturer
C500 $101,259.00|Manufacturer, 11/02
C501 $101,259.00Manufacturer, 11/02
C525 $58,000.00|Manufacturer, 11/02
C525A $22,647.00Manufacturer, 11/02
C550 $111,500.00Manufacturer, 11/02
C551 $111,500.00|Manufacturer, 11/02
C560 $42,953.00|Manufacturer, 11/02
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Table 1: Aircraft Engineering Costs

C56X i Manufacturer, 11/02
C650 $74,918.00|Manufacturer, 11/02
C750 $7,680.00Manufacturer, 11/02
E135 $17,500.00Manufacturer

E145 $17,500.00Manufacturer

F2TH $15,000.00|Manufacturer

F900 $15,000.00|Manufacturer

FA50 $15,000.00|Manufacturer

FA10 $150,000.00|Engineering design organization
FA20 $15,000.00Manufacturer

GALX kx Manufacturer

GLEX kx Manufacturer

GLF2 $235,000.00|Manufacturer, 11/02

GLF3 (s/N 426 and lower)

$226,200.00

Manufacturer, 11/02

GLF3 (s/N 427 and higher) $14,000.00|Manufacturer, 11/02
GLF4 $14,000.00|Manufacturer, 11/02
GLF5 ek Manufacturer, 11/02
H25A $150,000.00[Engineering design organization
H25B $32,500.00Manufacturer, 3/01
H25C $32,500.00|Manufacturer, 3/01
L29B $150,000.00|Engineering design organization
LJ20 Series $149,000.00|[Engineering design organization
LJ31 $46,000.00Manufacturer, 11/02
LJ35 $145,000.00Manufacturer, 11/02
LJ45 il Manufacturer, 11/02
LJ55 $155,000.00Manufacturer, 11/02
LJ60 $20,000.00|Manufacturer, 11/02
MU30 $110,000.00|[Engineering design organization
PRM1 e Manufacturer, 11/02
SBR1 $139,000.00[Engineering design organization
SBR2 $175,000.00[Engineering design organization
WW23 $140,000.00[Engineering design organization
Ww24 $140,000.00[Engineering design organization

**** Costs anticipated to be less than $100 per aircraft

These estimates represent the cost of the engineering work
associated wth making an aircraft RVSM conpliant or the
An addi tional cost consideration

ai rwort hi ness approval cost.

i nvol ves aircraft equi pped with TCAS Version 6.04 upgrading to

14



TCAS Il Version 7. The FAA estimates this cost to be $8000. 00
per aircraft with 5 100 small comercial or general aviation and
600 | arge transport aircraft needing this upgrade for a total
estimated cost of $45.6 nmillion. In order to
determ ne the nunber of operators and the size of their fleets
wi thin RVSM ai rspace, a sanple of Enhanced Traffic Managenent
System (ETM5) data was studied. The traffic sanple consisted of
7 days of data from July 2002. The ETMS data is conprised of
actual aircraft traffic data that identifies operators, aircraft
types, and the frequency of operations. For the U S. Ilarge
transport carriers, U S. domestic operator and aircraft type
information from ETMS data was conbined with projected aircraft
fl eet data obtained for operators appearing in the sanple.
Operator fleet data was then queried agai nst approved aircraft

data fromthe NAT Central Monitoring Agency (CMA) and the

'The FAA published Airworthiness Directives in 1994 that required
TCAS Il units to be upgraded to Version 6.04. The FAA assunes
that all aircraft equipped with TCAS Il have upgraded to Version
6.04a. Although Part 91 operators are not required to be TCAS

equi pped, a majority of these aircraft have TCAS

15



Asi a/ Pacific Approvals Registry and Monitoring O ganization
(APARMO). The results of this analysis provide the nunber of
aircraft by type that will need to be airworthiness approved or

upgraded for RVSM for each US Donestic operator (See Table 2).
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Table 2. Large Transport Aircraft Upgrade Costs

To
Operator Aircraft Type| Fleet |Approved | Upgrade| $ Per A/C Total Cost
AIR TRANSPORT INTERNATIONAL DC86 8 $150,000.00 $1,200,000.00
DC87 11 11 $150,000.00 $1,650,000.00
AIR WISCONSIN AIRLINES
CORPORATION CRJ2 9 9 $0.00 $0.00
AIRBORNE EXPRESS, INC. B762 22 6 16 $0.00 $0.00
DC86 34 2 32 $150,000.00 $4,800,000.00
DC9 74 74 $150,000.00 $11,100,000.00
AIRTRAN AIRWAYS, INC. B712 60 60 $0.00 $0.00
DC9 31 31 $150,000.00 $4,650,000.00
ALASKA AIRLINES INC. B732 9 9 $130,000.00 $1,170,000.00
B734 40 40 $17,500.00 $700,000.00
B737 18 18 $0.00 $0.00
B739 12 12 $0.00 $0.00
MD80 32 32 $33,300.00 $1,065,600.00
ALLEGIANT AIR, INC. DC92 1 1 $150,000.00 $150,000.00
MD87 2 2 $33,300.00 $66,600.00
ALOHA AIRLINES B737 10 2 8 $0.00 $0.00
AMERICA WEST AIRLINES A319 33 33 $0.00 $0.00
A320 54 54 $0.00 $0.00
B733 39 39 $17,500.00 $682,500.00
B733 51 51 $17,500.00 $892,500.00
B752 13 13 $50,700.00 $659,100.00
AMERICAN AIRLINES INC. A306 34 33 1 $0.00 $0.00
B738 118 77 41 $0.00 $0.00
B752 151 80 71 $50,700.00 $3,599,700.00
B762 29 21 8 $0.00 $0.00
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Table 2. Large Transport Aircraft Upgrade Costs

To
Operator Aircraft Type| Fleet |Approved | Upgrade| $ Per A/C Total Cost
B763 67 49 18 $0.00 $0.00
B772 47 40 7 $0.00 $0.00
F100 74 74 $8,000.00 $592,000.00
MD80 362 362 $33,300.00 $12,054,600.00
AMERICAN TRANS AIR, INC. B738 39 39 $0.00 $0.00
B752 16 15 1 $50,700.00 $50,700.00
B753 12 9 3 $50,700.00 $152,100.00
L101 18 18 0 $25,000.00 $0.00
AMERIJET INTERNATIONAL B727 7 7 $130,000.00 $910,000.00
AMERISTAR JET CHARTER, INC. B732 2 2 $130,000.00 $260,000.00
AMR AMERICAN EAGLE, INC. CRJ7 25 25 $0.00 $0.00
E135 40 40 $17,500.00 $700,000.00
E145 195 195 $17,500.00 $3,412,500.00
DC8 20 20 $150,000.00 $3,000,000.00
ARROW AIRWAYS, INC. L101 4 4 $25,000.00 $100,000.00
ATLANTIC COAST AIRLINES CRJ2 69 69 $0.00 $0.00
ATLANTIC SOUTHEAST AIRLINES, INC. |CRJ2 79 79 $0.00 $0.00
CRJ7 30 30 $0.00 $0.00
ATLAS AIR, INC. B742 22 21 1 $58,400.00 $58,400.00
B744 16 11 5 $33,300.00 $166,500.00
BRITT AIRWAYS, INC. E135 50 50 $17,500.00 $875,000.00
E145 222 222 $17,500.00 $3,885,000.00
CAPITAL CARGO INTERNATIONAL
AIRLINES B722 16 16 $130,000.00 $2,080,000.00
CASINO EXPRESS AIRLINES B732 3 3 $130,000.00 $390,000.00
CHALLENGE AIR CARGO INC. DC10 3 3 0 $2,200.00 $0.00
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Table 2. Large Transport Aircraft Upgrade Costs

To
Operator Aircraft Type| Fleet |Approved | Upgrade| $ Per A/C Total Cost
CHAUTAUQUA AIRLINES E145 38 38 $17,500.00 $665,000.00
COMAIR, INC. CRJ1 110 110 $0.00 $0.00
CRJ2 27 27 $0.00 $0.00
CONTINENTAL AIR LINES INC. B733 65 65 $17,500.00 $1,137,500.00
B735 66 2 64 $17,500.00 $1,120,000.00
B737 51 36 15 $0.00 $0.00
B738 115 77 38 $0.00 $0.00
B739 15 12 3 $0.00 $0.00
B752 41 41 0 $50,700.00 $0.00
B753 15 4 11 $50,700.00 $557,700.00
B762 10 10 0 $0.00 $0.00
B764 16 16 0 $0.00 $0.00
B772 18 18 0 $0.00 $0.00
MD81 3 3 $33,300.00 $99,900.00
MD82 50 50 $33,300.00 $1,665,000.00
MD83 4 4 $33,300.00 $133,200.00
CUSTOM AIR TRANSPORT, INC. B721 1 1 $130,000.00 $130,000.00
B722 6 6 $130,000.00 $780,000.00
DELTA AIR LINES, INC. B722 32 32 $130,000.00 $4,160,000.00
B733 26 26 $17,500.00 $455,000.00
B738 132 69 63 $0.00 $0.00
B752 121 25 96 $50,700.00 $4,867,200.00
B762 15 15 $0.00 $0.00
B763 87 86 1 $0.00 $0.00
B764 21 18 3 $0.00 $0.00
B772 13 7 6 $0.00 $0.00

19




Table 2. Large Transport Aircraft Upgrade Costs

To
Operator Aircraft Type| Fleet |Approved | Upgrade| $ Per A/C Total Cost
MD11 15 15 0 $2,200.00 $0.00
MD88 120 120 $33,300.00 $3,996,000.00
MD90 16 16 $33,300.00 $532,800.00
DHL AIRWAYS, INC. A30B 6 6 $0.00 $0.00
B721 10 10 $130,000.00 $1,300,000.00
B722 19 19 $130,000.00 $2,470,000.00
DC87 7 7 0 $150,000.00 $0.00
EXPRESS AIRLINES |, INC. CRJ2 30 30 $0.00 $0.00
EXPRESS NET AIRLINES A30B 9 1 8 $0.00 $0.00
B721 2 2 $130,000.00 $260,000.00
EXPRESS ONE INTERNATIONAL, INC. B722 19 19 $130,000.00 $2,470,000.00
FALCON AIR EXPRESS B722 7 7 $130,000.00 $910,000.00
FEDERAL EXPRESS CORPORATION A306 43 43 $0.00 $0.00
A310 50 18 32 $0.00 $0.00
B721 50 50 $130,000.00 $6,500,000.00
B722 94 94 $130,000.00 $12,220,000.00
DC10 119 19 100 $2,200.00 $220,000.00
MD11 42 41 1 $2,200.00 $2,200.00
FINE AIRLINES, INC. DC86 11 11 $150,000.00 $1,650,000.00
L101 4 4 $25,000.00 $100,000.00
FLORIDA WEST AIRLINES B763 1 1 $0.00 $0.00
FRONTIER AIRLINES, INC. A319 25 25 $0.00 $0.00
B733 17 17 $17,500.00 $297,500.00
GEMINI AIR CARGO, LLC DC10 12 12 0 $2,200.00 $0.00
MD11 4 4 0 $2,200.00 $0.00
GRAND HOLDINGS, INC. CHAMPION AIR B722 13 13 $130,000.00 $1,690,000.00
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Table 2. Large Transport Aircraft Upgrade Costs

To
Operator Aircraft Type| Fleet |Approved | Upgrade| $ Per A/C Total Cost
HAWAIIAN AIRLINES B763 16 1 15 $0.00 $0.00
DC10 10 10 0 $2,200.00 $0.00
HORIZON AIRLINES, INC. CRJ7 30 30 $0.00 $0.00
F28 15 15 $8,000.00 $120,000.00
JETBLUE AIRWAYS CORPORATION A320 84 26 58 $0.00 $0.00
KALITTA AIR, LLC B741 2 2 0 $58,400.00 $0.00
B742 4 4 0 $58,400.00 $0.00
KITTY HAWK AIRCARGO, INC. B722 38 38 $130,000.00 $4,940,000.00
MESA AVIATION SERVICES, INC. CRJ2 32 32 $0.00 $0.00
E145 36 36 $17,500.00 $630,000.00
MIAMI AIR INTERNATIONAL, INC. B722 5 5 $130,000.00 $650,000.00
B738 2 2 0 $0.00 $0.00
MID-WEST EXPRESS DC91 8 8 $150,000.00 $1,200,000.00
DC93 16 16 $150,000.00 $2,400,000.00
MD81 8 8 $33,300.00 $266,400.00
MD82 3 3 $33,300.00 $99,900.00
MD88 2 2 $33,300.00 $66,600.00
NATIONAL AIRLINES, INC. B752 19 19 $50,700.00 $963,300.00
NORTH AMERICAN AIRLINES, INC. B738 1 1 0 $0.00 $0.00
B752 4 4 0 $50,700.00 $0.00
NORTHWEST ORIENT AIRLINES INC. A319 78 78 $0.00 $0.00
A320 84 9 75 $0.00 $0.00
B722 34 34 $130,000.00 $4,420,000.00
B742 33 33 0 $58,400.00 $0.00
B744 16 16 0 $33,300.00 $0.00
B752 56 9 47 $50,700.00 $2,382,900.00
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Table 2. Large Transport Aircraft Upgrade Costs

To
Operator Aircraft Type| Fleet |Approved | Upgrade| $ Per A/C Total Cost
B753 16 2 14 $50,700.00 $709,800.00
DC10 36 28 8 $2,200.00 $17,600.00
DC91 9 9 $150,000.00 $1,350,000.00
DC93 114 114 $150,000.00 $17,100,000.00
DC94 12 12 $150,000.00 $1,800,000.00
DC95 35 35 $150,000.00 $5,250,000.00
OMNI AIR EXPRESS, INC. DC10 5 4 1 $2,200.00 $2,200.00
PAN AMERICAN AIRWAYS
CORPORATION B722 24 24 $130,000.00 $3,120,000.00
PLANET AIRWAYS B721 1 1 $130,000.00 $130,000.00
B722 5 5 $130,000.00 $650,000.00
POLAR AIR CARGO, INC. B741 8 3 5 $58,400.00 $292,000.00
B742 6 6 0 $58,400.00 $0.00
B743 3 3 0 $58,400.00 $0.00
B744 5 5 0 $33,300.00 $0.00
ROSS AVIATION, INC. DC91 2 2 $150,000.00 $300,000.00
RYAN AVIATION CORPORATION A320 1 1 $0.00 $0.00
B727 15 15 $130,000.00 $1,950,000.00
B734 1 1 $17,500.00 $17,500.00
DC10 2 2 0 $2,200.00 $0.00
SIERRA PACIFIC AIRLINES B732 2 2 $130,000.00 $260,000.00
SKY WEST AVIATION, INC. CRJ2 55 55 $0.00 $0.00
SOUTHERN AIR, INC. B742 4 4 0 $58,400.00 $0.00
SOUTHWEST AIRLINES CO. B732 31 31 $130,000.00 $4,030,000.00
B733 194 194 $17,500.00 $3,395,000.00
B735 25 25 $17,500.00 $437,500.00

N
N




Table 2. Large Transport Aircraft Upgrade Costs

To
Operator Aircraft Type| Fleet |Approved | Upgrade| $ Per A/C Total Cost
B737 238 238 $0.00 $0.00
SPIRIT AIRLINES, INC. DC9 6 6 $150,000.00 $900,000.00
MD81 6 6 $33,300.00 $199,800.00
MD82 15 15 $33,300.00 $499,500.00
MD83 3 3 $33,300.00 $99,900.00
SUN COUNTRY AIRLINES, INC. B722 12 12 $130,000.00 $1,560,000.00
B738 3 3 $0.00 $0.00
SUN JET INTERNATIONAL, INC. DC93 8 8 $150,000.00 $1,200,000.00
MD82 2 2 $33,300.00 $66,600.00
MD88 2 2 $33,300.00 $66,600.00
TRADEWINDS INTERNATIONAL A300 9 9 $0.00 $0.00
L101 1 1 0 $25,000.00 $0.00
TRANS STATES AIRLINES, INC. E145 12 12 $17,500.00 $210,000.00
TRANSMERIDIAN AIRLINES B722 5 5 $130,000.00 $650,000.00
UNITED AIR LINES INC. A319 78 2 76 $0.00 $0.00
A320 117 18 99 $0.00 $0.00
B733 101 101 $17,500.00 $1,767,500.00
B735 57 57 $17,500.00 $997,500.00
B744 44 43 1 $33,300.00 $33,300.00
B752 97 16 81 $50,700.00 $4,106,700.00
B762 18 8 10 $0.00 $0.00
B763 37 33 4 $0.00 $0.00
B772 61 44 17 $0.00 $0.00
UNITED PARCEL SERVICE COMPANY A306 90 23 67 $0.00 $0.00
B721 51 9 42 $130,000.00 $5,460,000.00
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Table 2. Large Transport Aircraft Upgrade Costs

To
Operator Aircraft Type| Fleet |Approved | Upgrade| $ Per A/C Total Cost

B722 8 8 $130,000.00 $1,040,000.00

B741 10 10 0 $58,400.00 $0.00

B742 8 8 0 $58,400.00 $0.00

B752 75 12 63 $50,700.00 $3,194,100.00

B763 32 22 10 $0.00 $0.00

DC87 49 49 $150,000.00 $7,350,000.00

MD11 13 5 8 $2,200.00 $17,600.00

US AIRWAYS A319 69 69 $0.00 $0.00
A320 45 16 29 $0.00 $0.00

A321 41 41 $0.00 $0.00

A333 10 9 1 $0.00 $0.00

B733 85 85 $17,500.00 $1,487,500.00

B734 54 54 $17,500.00 $945,000.00

B752 34 12 22 $50,700.00 $1,115,400.00

B762 11 11 0 $0.00 $0.00

USA JET AIRLINES, INC. DC91 8 8 $150,000.00 $1,200,000.00
DC93 4 4 $150,000.00 $600,000.00

VANGUARD AIRLINES, INC. B732 4 4 $130,000.00 $520,000.00
MD80 8 8 $33,300.00 $266,400.00

WORLD AIRWAYS INC. DC10 7 4 3 $2,200.00 $6,600.00
MD11 8 8 0 $2,200.00 $0.00

7,079 1,413 5,666 $205,972,500.00
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avi ati on operators have been approved for
approximately 2,300 smal |

bei ng ai rwort hi ness approved for

As previously nentioned, many smal |

conmmer ci al

commer ci al

or gener al

RVSM ( See Table 3).

or gener al
RVSM operations with

aviation aircraft

Table 3. Small Commercial or General Aviation Aircraft Engineering Costs

Type Population Approved To Upgrade | Cost per A/C Total
ASTR 109 34 75 $110,000.00] $8,250,000.00
BE40 350 13 337 $25,000.00, $8,425,000.00
C500 218 218 $101,259.00] $22,074,462.00
C501 263 1 262 $101,259.00 $26,529,858.00
C525 352 32 320 $58,000.00, $18,560,000.00
C550 599 29 570, $111,500.00] $63,555,000.00
C551 54 1 53 $111,500.00] $5,909,500.00
C560 530 33 497 $42,953.00] $21,347,641.00
C56X 167 76 91 i b
C650 290 35 255 $74,918.00, $19,104,090.00
C750 184 153 31 $7,680.00 $238,080.00
CL60 450 338 112 $25,000.00, $2,800,000.00
F2TH 135 110 25 $15,000.00 $375,000.00
F900 179 167 12 $15,000.00 $180,000.00
FA10 167 3 164| $150,000.00] $24,600,000.00
FA20 110 28 82 $15,000.00, $1,230,000.00
FA50 225 195 30 $15,000.00 $450,000.00
GALX 65 26 39 b b
GLEX 80 45 35 b b
GLF2 137 50 87| $235,000.00 $20,445,000.00
GLF3* 38 33 5 $226,200.00] $1,131,000.00
GLF3** 83 77 6 $14,000.00 $84,000.00
GLF4 424 373 51 $14,000.00 $714,000.00
GLF5 201 110 91 bl bl
H25A 153 153] $150,000.00] $22,950,000.00
H25B 594 206 388 $32,500.00] $12,610,000.00
H25C 27 13 14 $32,500.00 $455,000.00
L29B 88 88 $150,000.00 $13,200,000.00
LJ23 48 48 $149,000.00] $7,152,000.00
LJ24 181 181] $149,000.00] $26,969,000.00
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Table 3. Small Commercial or General Aviation Aircraft Engineering Costs

Type Population Approved To Upgrade | Cost per A/C Total
LJ25 257 257  $149,000.00{ $38,293,000.00
LJ31 190 6 184 $46,000.00, $8,464,000.00
LJ35 476 2 474 $145,000.00] $68,730,000.00
LJ36 39 39 $145,000.00] $5,655,000.00

LJ45 157 39 118 i i
LJ55 113 7 106| $155,000.00{ $16,430,000.00
LJ60 193 83 110 $20,000.00, $2,200,000.00
MU30 81 81 $110,000.00[ $8,910,000.00

PRM1 58 58 *kkk *kkk
SBR1 95 8 87| $139,000.00 $12,093,000.00
SBR2 37 37| $175,000.00, $6,475,000.00
WW23 17 17| $140,000.00] $2,380,000.00
WW24 219 1 218 $140,000.00] $30,520,000.00
8,433 2,327 6,106 $529,488,631.00

* SERIAL # 427 AND HIGHER
** SERIAL #426 AND LOWER
**** Costs Anticipated To Be Less Than $100 Per Aircraft

The FAA believes that small

comrer ci al

aircraft operators started seeking approval

or gener al

for

avi ati on

RVSM oper ati ons

in 2002 in order to have the flexibility to operate in any

ai r space,
order to account for those aircraft seeking approval

oper ati ons,

i ncl udi ng airspace where RVSM wi | |

be applied. In

aircraft woul d upgrade to enjoy the benefits of RVSM

2. Mai nt enance Costs

Aircraft altinmetry systens,

al ready mai ntai ned under existing maintenance prograns.

prograns do not

i npose significant additional

f or

RVSM

t he FAA assuned that operators havi ng RVSM capabl e

auto-pilots and altitude alerters are

RVSM

mai nt enance tasks

for these systens for the fleet of aircraft operating above
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FL 290. For the purposes of this analysis, maintenance and
mai nt enance training costs were not considered significant.

3. Pil ot Traini ng Costs

Operational programrequirenents include flight crew
training to ensure famliarity with RVSM operations. Most
operators provide RVSMinformation to pilots by distributing a
pilot bulletin containing policies/procedures unique to RVSM
operations. The cost of conpliance with the bulletinis
estimated to be $500.00 for each operator or $3.1 mllion for 70
| arge transport plus 6,106 small commercial or general aviation
operators.

4. Moni tori ng Costs

Monitoring is a quality control process that enables
authorities to assess the actual in-service altitude-keeping
performance of individual airfranmes, individual aircraft groups
and the aircraft population as a whole. Its major objectives are
to ensure that RVSM standards and practices are applied in a
uni form manner and to identify and resolve potential adverse
trends in RVSM operations. A central nonitoring agency (CMA)
will be required to oversee the ground-based nmonitoring units and
gl obal positioning system (GPS)-based nonitoring system (Gvs) and
determ ne the overall height-keeping performance of aircraft
operating in U S. Donestic Airspace. The North Anmerican
Approval s and Registry Monitoring O ganization (NAARMO) managed
by FAA ACB-310 wll serve as the U S. Donmestic RVYSM CVA.  The

NAARMO wi | | be responsible for coordinating with | ocal FSDO
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of fices and | CAO nenber states and tracking the overal
performance of nonitoring.

The FAA will deploy three to five ground-based AGHVE units
underlying the nost frequently over flown areas in U S. Donestic
Ai rspace. The ground-based units will provide operators a cost-
free method to neet their nonitoring goals. An alternative
noni toring choice will be the FAA-devel oped GVS that has been
provided to operators at a nom nal cost since 1996. The costs
associated with the GVS cover the |ogistics of positioning
nmonitoring technicians to | ocations requested by the operators
and data collection and processi ng charges.

The GVS consists of a portable nmeasurenment device and a data
col l ection and processing system The portabl e neasurenent
devi ce or GPS-based Monitoring Unit (GW) includes a GPS
receiver, a small conputer, and power supply contained in a smal
case, plus two antennas that are tenporarily affixed to the
inside of the windows of the aircraft to be neasured. The GW
records GPS pseudoranges throughout the flight of the aircraft.
After the flight, the recorded data is processed and
differentially corrected using data recorded by ground reference
stations. This information is used to accurately determ ne the
geonetric height of the aircraft and is conpared to the nearest
flight level as determ ned from neteorol ogical data. Myde C
hei ght for the aircraft is obtained separately from radar
recordings. The information is used to determne total vertical
error, altimetry systemerror, and the assigned altitude

devi at i on.
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The capital investnent to devel op the GV5 was nade during
the inplementation of NAT RVYSM To neet the nonitoring goals for
the NAT RVSM i npl ementation, GW s were built and the
infrastructure necessary to collect the data, to process the
data, and to determ ne hei ght-keepi ng performance was creat ed.
This infrastructure is managed by the FAA WIlliam J. Hughes
Techni cal Center and consists of the resources required to

operate the GWs. The QWS staff perforns the foll ow ng tasks:
e Schedul es GW usage

e Collects GPS data onboard or trains the operator to coll ect

dat a
e Collects Mode C and neteorol ogi cal data
e Processes the data
e Determ nes height-keeping errors

e Reports results

Since the primary goals of the NAT, PAC and WATRS noni tori ng
prograns have been net, it is expected that the RVSM nonitoring
effort will take advantage of avail able GV5 assets. Sufficient
GW s exist to conplete the remaini ng NAT, PAC, and WATRS
nmonitoring and to neet the nonitoring goals of the donestic RVSM
noni toring program Enhanced GW s are being built to repl ace
GW s as they reach the end of their service life.

As nonitoring data is accunul ated and acceptabl e in-service
al titude-keeping performance is denonstrated, the FAA will
continue to assess nonitoring programgoals. For the purpose of

this anal ysis, however, it is assuned that the nonitoring goals
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for individual operators used in oceanic RVSM prograns will also
be applied in donestic airspace.

The FAA projects that 20% (1, 413) of the 7,064 aircraft to
be nonitored will choose to utilize the GS. Monitoring costs
for operators using the GVS are estinmated to be $3,000. 00 per
aircraft. The actual nonitoring cost to an operator could be
substantially lower as it is dependent on factors such as the use
of a nonitoring contractor or service center and any travel
expenses associated with positioning a GVS technician at the
operator’s desired |location. The forecasted nonitoring rate for
years 2002-2003 is 24 aircraft per nonth with a nonthly cost of
$72,000.00. The nonthly nmonitoring costs for 2004 will increase
to $213,000.00 as on average 71 aircraft will be nonitored
nonthly. The RVSM nonitoring goals assunmed for this analysis can
be summarized as fol |l ows®

e For operators with prior RVSM experience: 2 aircraft of each
type are to be nonitored.

e For operators with no prior RVSM experience: 3 aircraft of
each type are to be nonitored.

e For aircraft types with insufficient in-service data due to
l[imted or no experience with the approval process, 60% of
the aircraft are to be nonitored.

Applying these nonitoring goals to U S. Donestic |arge

transport aircraft fleets determned fromtraffic analysis yields

? As significant performance data is obtained, the FAA will
update the m nimum nonitoring requirenments. Experience has shown
that data will normally justify reducing the requirenents.

30



the estimates contained in Table 4. The small commercial or
general aviation estimate in Table 4 is the nunber of aircraft

estimated to be upgraded for RVSM operations from Table 3.
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Table 4. RVSM Monitoring Estimate

Monitoring
Operator Aircraft Type Fleet Approved |Requirements
AIR TRANSPORT |DC86 8 3
INTERNATIONAL |DC87 11 3
AIR WISCONSIN
AIRLINES
CORPORATION CRJ2 9 5
AIRBORNE B762 22 6 0
EXPRESS, INC. DC86 34 2 0
DC9 74 2
AIRTRAN B712 60 3
AIRWAYS, INC. DC9 31 3
ALASKA AIRLINES |B732 9 3
INC. B734 40 3
B737 18 3
B739 12 3
MD80 32 3
ALLEGIANT AIR, DC92 1 3
INC. MD87 2 3
ALOHA AIRLINES |B737 10 2 0
AMERICA WEST  |A319 33 3
AIRLINES A320 54 3
B733 39 3
B733 51 3
B752 13 3
AMERICAN A306 34 33 0
AIRLINES INC. B738 118 77 0
B752 151 80 0
B762 29 21 0
B763 67 49 0
B772 47 40 0
F100 74 44
MD80 362 2
AMERICAN TRANS |B738 39 2
AIR, INC. B752 16 15 0
B753 12 9 0
L101 18 18 0
AMERIJET
INTERNATIONAL |B727 7 3
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Table 4. RVSM Monitoring Estimate

Monitoring
Operator Aircraft Type Fleet Approved |Requirements

AMERISTAR JET

CHARTER, INC. B732 2 2

AMR AMERICAN  |CRJ7 25 15

EAGLE, INC. E135 40 24
E145 195 117

ARROW AIRWAYS |DC8 20 3
L101 4 3

ATLANTIC COAST

AIRLINES CRJ2 69 41

ATLANTIC CRJ2 79 47

SOUTHEAST

AIRLINES, INC. CRJ7 30 18

ATLAS AIR, INC. B742 22 21 0
B744 16 11 0

BRITT AIRWAYS, |E135 50 30

INC. E145 222 133

CAPITAL CARGO

INTERNATIONAL

AIRLINES B722 16 3

CASINO EXPRESS

AIRLINES B732 3 3

CHALLENGE AIR

CARGO INC. DC10 3 3 0

CHAUTAUQUA

AIRLINES E145 38 23

COMAIR, INC. CRJ1 110 66
CRJ2 27 16

CONTINENTAL AIR |B733 65 2

LINES INC. B735 66 2 0
B737 51 36 0
B738 115 77 0
B739 15 12 0
B752 41 41 0
B753 15 4 0
B762 10 10 0
B764 16 16 0
B772 18 18 0
MD81 3 2
MD82 50 2
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Table 4. RVSM Monitoring Estimate

Monitoring
Operator Aircraft Type Fleet Approved |Requirements
MD83 4 2
CUSTOM AIR B721 1 1
TRANSPORT, INC. B722 6 3
DELTA AIR LINES, |B722 32 2
INC. B733 26 2
B738 132 69 0
B752 121 25 0
B762 15 2
B763 87 86 0
B764 21 18 0
B772 13 7 0
MD11 15 15 0
MD88 120 2
MD90 16 2
DHL AIRWAYS, A30B 6 2
INC. B721 10 2
B722 19 2
DC87 7 7 0
EXPRESS
AIRLINES I, INC. CRJ2 30 18
EXPRESS NET A30B 9 1 1
AIRLINES B721 2 2
EXPRESS ONE
INTERNATIONAL,
INC. B722 19 2
FALCON AIR
EXPRESS B722 7 2
FEDERAL A306 43 2
EXPRESS A310 50 18 0
CORPORATION B721 50 2
B722 94 2
DC10 119 19 0
MD11 42 41 0
FINE AIRLINES, DC86 11 3
INC. L101 4 3
FLORIDA WEST
AIRLINES B763 1 1
FRONTIER A319 25 3
AIRLINES, INC. B733 17 3
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Table 4. RVSM Monitoring Estimate

Monitoring
Operator Aircraft Type Fleet Approved |Requirements
GEMINI AIR DC10 12 12 0
CARGO, LLC
MD11 4 4 0
GRAND HOLDINGS,
INC. CHAMPION
AIR B722 13 3
HAWAIIAN B763 16 1 1
AIRLINES DC10 10 10 0
HORIZON CRJ7 30 18
AIRLINES, INC. F28 15 9
JETBLUE AIRWAYS
CORPORATION A320 84 26 0
KALITTA AIR, LLC |B741 2 2 0
B742 4 4 0
KITTY HAWK
AIRCARGO, INC. |B722 38 3
MESA AVIATION  |CRJ2 32 19
SERVICES, INC. E145 36 22
MIAMI AIR B722 5 2
INTERNATIONAL,
INC. B738 2 2 0
MID-WEST DC91 8 3
EXPRESS DC93 16 3
MD81 8 3
MD82 3 3
MD88 2 3
NATIONAL
AIRLINES, INC. B752 19 3
NORTH AMERICAN |B738 1 1 0
AIRLINES, INC. B752 4 4 0
NORTHWEST A319 78 2
ORIENT AIRLINES |A320 84 9 0
INC. B722 34 2
B742 33 33 0
B744 16 16 0
B752 56 9 0
B753 16 2 0
DC10 36 28 0
DC91 9 2
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Table 4. RVSM Monitoring Estimate

Monitoring
Operator Aircraft Type Fleet Approved |Requirements
DC93 114 2
DC9%4 12 2
DC95 35 2
OMNI AIR
EXPRESS, INC. DC10 5 4 0
PAN AMERICAN
AIRWAYS
CORPORATION B722 24 3
PLANET AIRWAYS |B721 1 1
B722 5 3
POLAR AIR B741 8 3 0
CARGO, INC. B742 6 6 0
B743 3 3 0
B744 5 5 0
ROSS AVIATION,
INC. DC91 2 2
RYAN AVIATION  |A320 1 1
CORPORATION B727 15 2
B734 1 1
DC10 2 2 0
SIERRA PACIFIC
AIRLINES B732 2 2
SKY WEST
AVIATION, INC. CRJ2 55 33
SOUTHERN AIR,
INC. B742 4 4 0
SOUTHWEST B732 31 3
AIRLINES CO. B733 194 3
B735 25 3
B737 238 3
SPIRIT AIRLINES, |DC9 6 3
INC. MD81 6 3
MD82 15 3
MD83 3 3
SUN COUNTRY B722 12 3
AIRLINES, INC. B738 3 3
SUN JET DC93 8 3
INTERNATIONAL, |MD82 2 3
INC. MD88 2 3
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Table 4. RVSM Monitoring Estimate

Monitoring
Operator Aircraft Type Fleet Approved |Requirements
TRADEWINDS A300 9 2
INTERNATIONAL  |L101 1 1
TRANS STATES
AIRLINES, INC. E145 12 7
TRANSMERIDIAN
AIRLINES B722 5 3
UNITED AIR LINES |A319 78 2 0
INC. A320 117 18 0
B733 101 2
B735 57 2
B744 44 43 0
B752 97 16 0
B762 18 8 0
B763 37 33 0
B772 61 44 0
UNITED PARCEL |A306 90 23 0
SERVICE B721 51 9 0
COMPANY B722 8 2
B741 10 10 0
B742 8 8 0
B752 75 12 0
B763 32 22 0
DC87 49 2
MD11 13 5 0
US AIRWAYS A319 69 2
A320 45 16 0
A321 41 2
A333 10 9 0
B733 85 2
B734 54 2
B752 34 12 0
B762 11 11 0
USA JET AIRLINES, |[DC91 8 3
INC. DC93 4 3
VANGUARD B732 4 3
AIRLINES, INC. MD80 8 3
WORLD AIRWAYS [DC10 7 4 0
INC. MD11 8 8 0
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Table 4. RVSM Monitoring Estimate

Monitoring

Operator Aircraft Type Fleet Approved |Requirements
LARGE
TRANSPORT
OPERATOR TOTAL 7,079 1,413 958
SMALL
COMMERCIAL OR
GENERAL
AVIATION TOTAL 6,106
AIRCRAFT TO
MONITOR 7,064
AIRCRAFT TO
MONITOR VIA
AGHME 5,651
AIRCRAFT TO
MONITOR VIA GMS 1,413
GMS MONITORING
COSTTO
OPERATORS $ 4,239,000.00
*The FAA estimates that operators of 20% of the aircraft to be monitored will choose
to utilize the GMS at an estimated charge of $3,000.00 per airframe. The cost to
monitor the projected 1,413 airframes is $4,239,000.00.

The cost to conplete the nonitoring goals for U S. donestic
operators electing to utilize the G will be $4.2 nmillion in
2002 dollars. The total nonitoring and training costs between
2002 and 2004 will be $7.3 mllion ($6.2 mllion, discounted).

5. Esti mat ed Costs for Operators Flying Beneath RVSM Stratum

The FAA projects that the aircraft conducting approxi mately
90% of NAS operations wll be RVSM approved by January 2005. The
other aircraft, which generate the 10% of operations, would not
be approved for RVSM operations but could operate beneath the
RVSM stratum due to non-participation in RVSM or planning to

upgrade after the inplenentation date.
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Model i ng conducted by the FAA ACB-330 has shown that the
donmestic RVSM aircraft population incurs on average a 6% f uel
penal ty when operating beneath the RVSM stratum Wen using this
estimate with the annual forecasted fuel burn for all operations,
the FAA estimates that the 10% of NAS operations conducted
beneath the RVSM stratumwi |l realize $103.7 million in total
fuel penalties based on $18.2 billion in annual fuel consunption
for all operations.

6. Downti me Costs For Part 135 Operators

The FAA recogni zes that sonme Part 135 operators will
experience | ost revenue fromdowntime costs associated with
upgrading their aircraft for RVSM operations. Part 135 operators
typically have smaller fleets than scheduled airlines with |ess
flexibility to rotate their aircraft through RVSM upgrades
wi thout short-termdisruption to their charter service.

This downtinme anal ysis presents the potential |ost revenue
to Part 135 operators with turbojet aircraft anong their fleets.
O the 2,756 operators holding certification to operate under 14
CFR Part 135, approximately 380 of these operators utilize 2,780
turbojet aircraft. As of Decenber 2002, 422 of these airframnes
possess RVSM approval with the remaining 2,358 non-approved. An
anal ysis of these operators was conducted to quantify the
potential costs associated with renoving the 2,358 aircraft from
service to upgrade for RVSM (see Table 5). An ETMS sanpl e was
anal yzed to determ ne an average annual flying tinme of 280 hours
for the aircraft types represented in the 2,358 airfranes.

Further anal ysis was conducted using estimated hourly charter
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rates charged by operators for the various aircraft types. Using
this information in conjunction with an estinmated downti ne
estimate of two weeks for upgrading for RVYSM wei ghted averages
were cal cul ated for the values: hourly charter rate ($2,600.51),
downtinme (12.06 hours), and downtine cost per Part 135 aircraft
($31,400.29). The total downtinme cost estimate for the 2,358

Part 135 airframes to upgrade for RVSMis $74.1 mllion.
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Estimated Downtime

Total Lost

Hourly On FAR |Approved on Cost To To Approve Total Upgrade Estimated Revenue by Hours for 135 by Type Revenue by AvgOfTotal Ops During 22- Avg. Yearly Avg. Weekly
Type | Population Charter Rate 135 FAR 135 Upgrade on FAR 135 Costs Type to be Approved Type Duration (min) 28 July 2002 Approved Hours Flown Hours Flown
ASTR 109 3,000 5 5| $110,000.00 0 $0.00 $85,400,900.00 0.00 - 91.75 358 34 261.16 5.02
BE40 350 2,000 105 3 $25,000.00 102 $2,550,000.00 $281,839,731.96 1579.54 3,159,083 99.51 1634 13 402.63 7.74
C500 218 1,500 46 $101,259.00 46 $4,657.914.00 $33,520,500.00 181.36 272,044 114.60 225 102.51 1.97
C501 263 1,500 28 $101,259.00 28 $2,835,252.00 $35,583,326.32 97.14 145,705 100.63 272 1 90.20 1.73
C525 352 1,700 52 1 $58,000.00 51 $2,958,000.00 $125,346,237.19 410.88 698,498 98.93 860 32 209.47 4.03
C550 599 1,800 191 $111,500.00 191 $21,296,500.00 $282,093,268.71 1922.00 3,459,600 106.81 1693 29 261.63 5.03
C551 54 1,800 3 $111,500.00 3 $334,500.00 $8,444,800.00 10.02 18,044 93.33 58 1 86.88 1.67
C560 530 2,000 157 1 $42,953.00 156 $6,700,668.00 $370,872,911.29 2099.28 4,198,561 99.01 2161 33 349.88 6.73
C56X 167 2,000 52 22 $0.00 30 $0.00 $134,216,694.44 463.67 927,338 92.29 839 76 401.85 7.73
C650 290 2,900 82 $74,918.00 82 $6,143,276.00 $247,429,640.22 927.89 2,690,879 95.21 1034 35 294.21 5.66
C750 184 3,700 85 53 $7,680.00 32 $245,760.00 $215,155,627.07 388.96 1,439,168 107.70 623 153 316.03 6.08
CL60 450 4,000 125 72 $25,000.00 53 $1,325,000.00 $673,339,642.86 762.54 3,050,171 120.27 1615 338 374.08 719
F2TH 135 4,000 34 16 $15,000.00 18 $270,000.00 $180,662,687.72 231.62 926,475 115.55 451 110 334.56 6.43
F900 179 5,500 30 22 $15,000.00 8 $120,000.00 $339,300,058.76 106.04 583,240 145.86 488 167 344.64 6.63
FA10 167 2,000 34 $150,000.00 34 $5,100,000.00 $56,592,064.29 221.57 443,144 93.02 351 3 169.44 3.26
FA20 110 2,700 102 3 $15,000.00 99 $1,485,000.00 $162,791,494.41 2087.07 5,635,090 102.01 682 28 548.12 10.54
FA50 225 3,700 48 18 $15,000.00 30 $450,000.00 $322,860,347.33 447.48 1,655,694 128.26 785 195 387.82 7.46
GALX 65 3,500 50 8 $0.00 42 $0.00 $39,377,520.00 279.60 978,613 120.20 108 26 173.09 3.33
GLEX 80 7,000 4 3 $0.00 1 $0.00 $48,761,440.00 3.35 23,443 118.20 68 45 87.07 1.67
GLF2 137 4,000 102 9| $235,000.00 93 $21,855,000.00 $154,661,684.21 1009.51 4,038,051 118.03 378 50 282.23 5.43
GLF3 83 5,000 69 30| $226,200.00 39 $8,821,800.00 $212,565,476.19 768.31 3,841,545 146.43 335 110 512.21 9.85
GLF4 424 6,000 106 78 $14,000.00 28 $392,000.00 $611,401,503.03 258.82 1,552,907 136.24 863 373 240.33 4.62
GLF5 201 7,000 30 19 $0.00 11 $0.00 $167,076,000.00 50.24 351,672 153.00 180 110 118.75 2.28
H25A 153 2,700 27 $15,000.00 27 $405,000.00 $73,051,646.09 183.64 495,826 126.39 247 176.84 3.40
H25B 594 3,000 234 43 $32,500.00 191 $6,207,500.00 $713,883,164.58 2942.93 8,828,780 121.60 2258 206 400.61 7.70
H25C 27 3,300 29 2 $32,500.00 27 $877,500.00 $105,054,592.50 1224.41 4,040,561 118.88 309 13 1179.06 22.67
LJ23 48 1,500 9 $149,000.00 9 $1,341,000.00 $908,142.86 4.37 6,549 116.43 6 12.61 0.24
LJ24 181 1,500 78 $149,000.00 78 $11,622,000.00 $31,037,903.45 342.96 514,440 84.97 281 114.32 2.20
LJ25 257 1,500 169 $149,000.00 169 $25,181,000.00 $66,826,650.00 1126.78 1,690,168 84.83 606 173.35 3.33
LJ31 190 1,750 46 $46,000.00 46 $2,116,000.00 $73,933,189.47 393.40 688,447 77.13 632 6 222.36 4.28
LJ35 476 2,000 302 $145,000.00 302 $43,790,000.00 $379,028,073.50 4624.53 9,249,069 94.17 2322 2 398.14 7.66
LJ36 39 2,000 23 $145,000.00 23 $3,335,000.00 $11,058,666.67 125.42 250,838 145.00 44 141.78 2.73
LJ45 157 2,400 14 $0.00 14 $0.00 $138,355,410.73 197.72 474,516 87.29 762 39 367.19 7.06
LJ55 113 2,700 71 2| $155,000.00 69 $10,695,000.00 $97,298,431.58 846.33 2,285,089 104.74 397 7 318.91 6.13
LJ60 193 3,000 60 12 $20,000.00 48 $960,000.00 $249,654,093.51 796.03 2,388,082 114.04 842 83 431.18 8.29
MU30 81 1,800 30 $110,000.00 30 $3,300,000.00 $21,776,040.00 172.33 310,200 99.00 141 149.36 2.87
PRM1 58 3,500 49 $0.00 49 $0.00 $8,326,500.00 77.30 270,556 45.00 61 41.02 0.79
SBR1 95 2,900 31 $139,000.00 31 $4,309,000.00 $97,153,073.33 420.46 1,219,330 98.86 391 8 352.64 6.78
SBR2 37 2,900 7 $175,000.00 7 $1,225,000.00 $9,517,155.56 23.88 69,252 118.33 32 88.70 1.71
Ww24 219 2,000 61 $140,000.00 61 $8,540,000.00 $118,571,281.36 635.13 1,270,258 121.29 564 1 270.71 5.21
8,290 2,969 2,780 422 2,358 $211,444,670.00 $6,984,727,571.17 28,444.52 74,140,927 109 25,956 2327 279.69 5.38

Table 5: This table presents the average per-aircraft downtime estimate for Part 135 operators to upgrade their aircraft for RVSM operations.

41




7. Air Traffic Control Costs

RVSM i npl enentation in the NAT and PAC has shown that
controller workload will decrease and controller training
for RVSM coul d be acconplished during the existing training
cycle. Inplementing RVYSMin U S. donestic airspace wll
result in costs associated with system upgrades and air
traffic controller training. The FAA projects these costs
for U S. Donmestic RVYSMto total $6.65 nmillion and to be
evenly distributed anong the years 2002-2003. This cost
projection includes $1.25 mllion for the system upgrade to
be evenly distributed anong the years 2002-2003 and
controller costs of $5.4 million to be incurred in 2004based
on eight hours of training for 7,500 controllers at a rate

of $90. 00 per hour.
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Sunmmary of RVSM I npl enent ati on Costs

The FAA projects that the airworthiness approval

i npl enentation costs for large transport carriers and snal

conmmer ci al

foll ows:

training costs of $3.1 million for both smal

gener

prior to inplenentation.

wi |

Tabl e

or gener al

aviation aircraft wll

20% of costs in year 2002

20% of costs in year 2003

60% of costs in year 2004

The FAA expects operators will

al

6).

commer ci al

occur as

incur flight crew

avi ation and large transport operators in the year
The FAA estimates that the total
be $869.2 nmillion or $764.9 mllion discounted (See

or

Table 6. Implementation Costs

Training/ Monitoring/ Discount
Commercial A/C TCAS v. Rate
Upgrade GA A/C Upgrade| Total Upgrade | 7.0/ATC/Downtime Total Factor | Discounted Total
2002| $41,194,500.00| $317,693,178.60| $358,887,678.60 $25,661,941.40| $384,549,620.00] 0.9346| $359,400,074.85
2003| $41,194,500.00] $105,897,726.20| $147,092,226.20 $25,661,941.40) $172,754,167.60, 0.8734] $150,883,489.98
2004| $123,583,500.00| $105,897,726.20| $229,481,226.20 $82,385,824.20| $311,867,050.40] 0.8163| $254,577,073.24

Total

$205,972,500.00

$529,488,631.00

$735,461,131.00

$133,709,707.00

$869,170,838.00

$764,860,638.08

43



B. Cost Savings and other Benefits
The FAA concl udes that inplenmenting RVSMwi || offer

sonme operational benefits to operators w thout any reduction
in aviation safety. Estimated benefits, based on fuel
savings for the large transport aircraft fleet over the
years 2005 to 2016, will be $5.3 billion ($3.0 billion,

di scount ed) .

Fuel Savi ngs

The greater availability of fuel-efficient altitudes
and the utilization of efficient cruise clinbs will yield
fuel savings for large transport operators. To calculate
the quantifiable benefits of inproved fuel consunption, the
Si mul ati on and Anal ysis Branch (ACB-330) of the FAA
Techni cal Center conpleted a study of RVSM benefits and
estimated the fuel savings for all operations in U S.
donmestic airspace to be 1.86% Total annual savings are
presented in Table 7 and were determ ned by nultiplying the
total estimted annual fuel savings, 505.2 mllion gallons,
by an estimated jet fuel price of $0.67 per gallon. Fuel
savings are estimated to increase 2.0% per annumin
accordance with current traffic growmh forecasts provided by
the FAA Statistics and Forecast Branch (APO 110).

Further analysis revealed that small commercial or
general aviation aircraft could realize an average per-

flight fuel savings of 1.42%from RYSM The study al so
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found that small commercial or general aviation operators
(itncluding aircraft operated under part 91 and part 135) not
participating in RVSM and conducti ng operations bel ow FL290

woul d realize an average per-flight fuel penalty of 6.2%
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Table 7. Fuel Savings
2002| $ - 0.9346| $ -
2003| $ - 0.8734| $ -
2004| $ - 0.8163| $ -
2005/ $ 359,201,928.67 0.7629|$ 293,216,534.37
2006/ $ 366,385,967.25 0.713|$ 279,515,854.41
2007|$ 373,713,686.59 0.6663|$ 266,457,858.54
2008/ $ 381,187,960.32 0.6227|$ 253,985,537.96
2009/ $ 388,811,719.53 0.582|$ 242,113,057.75
2010/ $ 396,587,953.92 0.5439|$ 230,814,189.18
2011|$ 404,519,713.00 0.5083|$ 220,018,271.90
2012|$ 412,610,107.26 0.4751|$ 209,729,717.52
2013|$ 420,862,309.40 0.444|$ 199,951,683.20
2014|$ 429,279,555.59 0.415{$ 190,600,122.68
2015/ $ 437,865,146.70 0.3878|$ 181,714,035.88
2016|$ 446,622,449.64 0.3624|$ 173,200,185.97
Total $4,817,648,497.87 $2,741,317,049.37

O her Benefits

Ai rborne and G ound Del ay Reducti ons

In addition to fuel savings, considerable cost savings
will result fromforecasted reductions in airborne and
ground del ays. FAA ACB-330 utilized the National Airspace
Anal ysis and Capability (NASPAC) nodel to determ ne
potential savings from delay reductions and concl uded t hat
$31.6 mllion in annual airborne operational delays would
result fromthis rule. Airborne operational del ays
represent the amount of time flights | ose due to rerouting,
al titude changes, or speed adjustnents for conpeting
airborne resources in the NAS. These resources include
sectors, arrival and departure fixes, and static and dynam c

flow control restrictions. The additional flight |evels and
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ai rborne efficiencies created by RYSMresult in the inproved
utilization of airport resources due to delay reductions.
The annual savings in ground operational delays was

cal cul ated to be $800, 000. G ound operational delays
accunul ate when flights conpete for airport resources such
as runways, taxiways, and gates. The total annual del ay
savings fromthis rule was calculated to be $32.4 nmllion in
2004. Delay savings are estimated to increase 2. 0% per
annum in accordance with current traffic gromh forecasts
provi ded by the FAA Statistics and Forecast Branch (APO
110). This 2% increase in traffic growth would result in
$34.4 mllion in expected delay savings for year 2005.

Total savings from airborne and ground del ay reductions for

2005 to 2016 is $461.7 mllion or $262.7 mllion di scounted

(Table 8.)
Table 8. Delay Savings

2002 $ - 0.9346| $ -
2003| $ - 0.8734| $ -
2004| $ - 0.8163| $ -
2005|$ 34,422,600.22 0.7629/$  28,099,168.56
2006|$ 35,111,052.22 0.713|$  26,786,221.74
2007|$ 35,813,273.27 0.6663|$  25,534,863.84
2008|$ 36,529,538.73 0.6227|$  24,339,631.66
2009|$ 37,260,129.51 0.582|$  23,201,882.64
2010/$ 38,005,332.10 0.5439|$  22,119,103.28
2011|$ 38,765,438.74 0.5083|$ 21,084,522.13
2012|$ 39,540,747.52 0.4751|$  20,098,561.96
2013|$ 40,331,562.47 0.444/$  19,161,525.33
2014|$ 41,138,193.71 0.415/$  18,265,358.01
2015/$ 41,960,957.59 0.3878/$  17,413,797.40
2016|$ 42,800,176.74 0.3624|$  16,597,908.54

Total $ 461,679,002.82 $262,702,545.10
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Many non-quantifiable or val ue-added benefits wll
result fromthe inplenentation of RVSM airspace in the U S,
and Gulf of Mexico. Air traffic managers, controllers, and
operators have identified numerous additional benefits.

Through i nplenmentation of RVYSMin the NAT and PAC
regi ons, operators and controllers have realized sone

addi ti onal benefits, such as:
e Enhanced airspace capacity;
e Reduced airspace conplexity;
e Decreased operational errors in these regions;

e Reduction of user-requested off course clinbs for

al ti tude changes;
e Inproved flexibility for peak traffic demands;

e Dimnishes the effect of traffic converging at

critical points in high-density traffic areas; and

e Increase nunber of options in deviating aircraft
during periods of adverse weat her.

The benefits outlined above for RYSMin the NAT and PAC
regions are anticipated for RVYSMin the airspace contained
inthis rule. There should be expected efficiencies through
reduced airspace conplexity, the availability of six
additional flight levels, and fewer altitude changes needed
for crossing traffic.

Operators can expect enhanced operational efficiency due to
i nproved airspace efficiency. Specific benefits cited by

aircraft operators are:
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e Inproved access to desired flight |evels;
e Reduced average flight tines;

e Increased |ikelihood of receiving a clearance for

weat her devi ati ons;

e Seanl ess, transparent, and harnoni ous operations

bet ween ot her RVSM regi ons;

e Consistent procedural environnment throughout the

entire flight; and

e Reduced inpact of adverse weather by permtting
aircraft deviations to other airways w thout any

efficiency | oss.

C. Analysis of Alternatives
This NPRMis a “significant regulatory action” as

defined by Executive Oder (E. O) 12866 (Regulatory Pl anning
and Revi ew) because this rule inposes costs exceedi ng $100
mllion annually. The E. O requires that promnul gating
economi cally significant rules provide an assessnent of
feasible alternatives to their respective rul emaki ng
actions. In addition, the E.O requires that an explanation
of why the final rule, which is significant, is preferable
to the identified potential alternatives. The FAA
identified and considered three alternatives to the rule.

Al ternative One — The Status Quo

This alternative would maintain the 2,000-f oot
separation above FL 290 and woul d avoid the equi pnment and

testing requirenents of this NPRM which inpose a cost of
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$869.2 million ($764.9 million, discounted) between 2002
and 2004 on the aviation industry and the FAA. But

mai ntai ning the status quo al so neans that aviation

i ndustry woul d not receive any of the cost-savings

af forded by Donestic RVSM As nentioned earlier, the
cost-savings or NAS operation enhancenents afforded by
this NPRM are estimated to be $5.3 billion ($3.0 billion,
di scounted) in fuel savings over the sane 15-year period.
Since the foregone cost-savings of the alternative
greatly exceed the avoi ded NPRM costs, the FAA rejects
this alternative in favor of the rule.

Alternative Two — | npl enent Donestic RVSM Wt hout the

Equi pnent and Testi ng Requirenents

This alternative would all ow RVSM between FL 290 and
FL 410 without requiring aircraft systemengineering to
14 CFR Part 91, Appendix G This alternative would all ow
the aviation industry to receive the estinmated $5.3 billion
($3.0 billion, discounted) in fuel savings while the
aviation industry and the FAA avoids the NPRM costs of
$869.2 million ($764.9 million, discounted). Unfortunately,
this is not a viable alternative due to safety
consi derati ons.

Studi es by the FAA and European civil aviation
authorities have shown that many aircraft that have not been
calibrated to RVSM standards exhibit altitude-keeping errors
t hat exceed the standards established for RYSM safety. In

t hese studies, non-RVSM calibrated aircraft were observed
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with errors of up to 700 feet. Under RVSM aircraft are
allowed to operate with only 1,000 feet vertical separation.
If non-RVSM cal i brated aircraft were allowed to operate with
only 1,000 feet vertical separation, there could be a 400-
foot altitude overlap in altitude-keeping errors for two
non- RVSM cal i brated aircraft operating in close proximty to
each other. Thus, there is an increase risk of mdair
collisions if non-RVSM cal i brated aircraft are allowed to
operate under RVSM Since there are sone aviation safety
concerns with this alternative, this alternative is also
rejected in favor of the rule.

Alternative Three — Delay | npl enmentati on of the RVSM by

Seven or FEi ght Years

This alternative would delay inplenentation of the rule
by seven or eight years. This would allow the costs to be
spread over a longer period of tinme so that costs in any
one-year would be below $100 million. This would no | onger
make the rule economcally significant under E. O 12866.

The cost of this alternative would still be the sane as the
cost of the rule, although the discounted costs would be

| ower than the discounted costs of the rule. However, if

i npl ementation of the rule were del ayed by seven or eight
years, the estinmated cost-savings would be reduced by $2.0
billion or $2.4 billion, respectively ($1.5 billion,

di scounted or $1.8 billion, discounted, respectively). This
is a considerable amobunt of cost-savings to forego in order

for the FAA to avoid issuing an econom cally significant
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rule. For this reason, this alternative is rejected in
favor of the rule.

D. Econom c Summary: Conparison of Costs and Benefits

The FAA estimates that this rule will cost U S.
operators $869.2 mllion for the period 2002-2016 ($764.9
mllion, discounted). Estinmated benefits, based on fuel
savings for U S. operators over the years 2005 to 2016, wll
be $5.3 billion ($3.0 billion, discounted). These benefits
exceed their costs by a ratio of nore than 6:1 (4:1
di scounted) and will be realized without a reduction in

safety as discussed in the preanbl e.
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V. Requl atory Flexibility Analysis

The Regul atory Flexibility Act of 1980 establishes
as a principle of regulatory issuance that agencies shal
endeavor, consistent with the objective of the rule and
applicable statutes, to fit regulatory and infornmational
requirenments to the scale of the business, organizations,
and governnental jurisdictions subject to regulation. To
achieve that principle, the Act requires agencies to
solicit and consider flexible regulatory proposals and to
explain the rationale for their actions. The Act covers
a w de-range of small entities including snal
busi nesses, not-for-profit organizations, and small
governmental jurisdictions.

Agencies nust performa review to determ ne whet her

a proposed or final rule will have a significant econom c
i npact on a substantial nunmber of small entities. |If the
determnation is that it will, the agency nust prepare a

regulatory flexibility analysis (RFA) as described in the
Act .

However, if an agency determ nes that a proposed or
final rule is not expected to have a significant economc
i npact 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 nmust include a statenent providing the
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factual basis for this determ nation, and the reasoning
shoul d be cl ear.

Fi ndi ngs of the Requlatory Flexibility Analysis

Qperators of large transport aircraft neeting the
Smal | Business Administration (SBA) small entity criteria
were identified in the 6-day traffic sanple of ETMS data
and appear in Table 2. Revenue information for the snal
entity operators was obtained fromthe Air Carrier
Financial Statistics Quarterly, Dun and Bradstreet
MIlion Dollar Directory, J& Airline Fleets
I nternational, and the Departnent of Transportation
Bureau of Transportation Statistics Ofice of Airline
I nformati on Wb Site.

Operators of small commercial or general aviation
aircraft are typically operated under either 14 CFR Part
91 or 14 CFR Part 135. This study focuses on Part 135
oper at ors. Since they utilize their aircraft as their
pri mary nmeans of revenue generation through offering non-
schedul ed charter flights, they are nore prone to being
inmpacted by this rule. The FAA estimates that 380
operators with less than 1,500 enpl oyees operate 2, 780
turbojet aircraft on Part 135 generating $7.0 billion in
charter revenue per annum As of Decenber 2002, 422 of
these aircraft are RVSM approved | eaving 2, 358 non-
approved aircraft. The FAA estimates the cost to upgrade
t he non-approved airframes is $211.4 mllion. In

addition, the FAA estimates that these operators wll
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i ncur approxi mately $74.1 nmillion, or $195, 000 per
operator, in |ost revenue associated with the downtine
necessary to upgrade these airframes for RVSM operati ons.
Based on these estimates, the FAA has determ ned that
this group of approxinmately 380 operators is
significantly inpacted by this rule.

The follow ng reviews sone of the factors associ ated
with the costs of upgrading part 135 aircraft that the FAA
considered in the Regulatory Flexibility Analysis (RFA):

e Table 1 of the Regulatory |Inpact Analysis (R A)
provides projected costs associated with upgradi ng
i ndi vidual aircraft types. The FAA recogni zes that
the costs may change. |In sone cases, the FAA has
seen costs decrease as nore upgrade options becone
avai l abl e. The FAA al so recogni zes, however, that
in the period before the RVYSMi npl enentati on date
conpetition for upgrade facilities may lead to an
increase in costs. Therefore, the FAA concl udes

that this cost may vary and can only be esti mated.

e For the purposes of estimating costs associated with
upgradi ng part 135 aircraft to RVSM standards, the
FAA used the conservative assunption in R A Tables 2
and 3 that all operators will incur upgrade costs
during the 15-year cost analysis period, 2002-2016

The FAA recogni zes that sone operators of high

upgrade cost aircraft may elect to fly below flight
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| evel 290 for an indefinite period of time. The FAA
conducted a study entitled “An Exam nation of Range
and Fuel -Burn Penalties Associated with Operating
Busi ness Jet Type Aircraft Beneath Proposed U. S
Donesti ¢ Reduced Vertical Separation M ni mum (DRVSM
Ai r space”. The study is available in the

rul emeki ng docket. The study provides costs for
flight operation below 290 for such aircraft. The
FAA concluded that the costs associated with flight
bel ow flight level 290 are less than that for
upgrade. The FAA, therefore, believed that assum ng
all aircraft would incur upgrade costs was a

conservative approach

RIA Table 5 provides an estimate of revenue |lost to
part 135 operators when their aircraft are in
service centers undergoi ng RVSM upgr ade. For the
pur pose of devel oping this table, the FAA assunmed an
average aircraft downtine of two weeks. The FAA
recogni zes that actual downtinme can vary in

i ndi vi dual situations, however, we believe two weeks
to be a reasonabl e assunption for average downti ne.
These costs can be mitigated if upgrades occur
during ot her schedul ed mai nt enance.

In the RFA Affordability Analysis, the FAA

recogni zes that the 380 part 135 operators will fund
upgrade costs from conpany sources, |enders or

t hrough the issuance of equity capital.
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e Although in January 2005 approxi mately 90 per cent
of flights in donestic U S. RVSM ai rspace are
projected to be conducted by RVSM conpl i ant
aircraft, approximately 10 percent of flights that
now operate above FL 290 are projected to operate
bel ow that | evel. The FAA recogni zes that sone
operators may not conpl ete RVSM engi neeri ng work and
FAA Flight Standards office processing by the RVSM
i npl ementation date. Such operators retain the
option to fly below FL 290 until they receive RVSM
authority. FAA flight sinulations have shown that
the approximate 10 percent increase in traffic bel ow

FL290 can be accommpdated wit hout degradi ng safety.

e The FAA exam ned the fuel consunption penalties and
range limtations associated with flight bel ow FL
290. The study entitled “An Exam nation of Range
and Fuel -Burn Penalties Associated with Operating
Busi ness Jet Type Aircraft Beneath Proposed U. S.
Donesti ¢ Reduced Vertical Separation M ni mum (DRVSM
Initial Sinmulation” is available for reviewin the
docket . Usi ng data fromthe FAA Enhanced
Traffic Managenment System the study exam ned the
actual leg lengths and city-pairs that part 135
aircraft fly. The study concluded that part 135
aircraft would incur a fuel consunption penalty of
approximately 7.15 percent. The penalty inposes an

average annual cost of $1,147 per airframe or $3.1
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mllion for the part 135 aircraft popul ati on that
has not already been upgraded. |In addition the
study concl uded that approxi mately 92percent of
flights would not require a fuel stop when flown
beneath FL 290. The study can be found in the

public docket at http://dns.dot.gov and searching

docket nunber 12261.

In the past 7years of RVSM operations, naintenance
costs have not been a significant factor in
conparison to initial aircraft approval costs. RVSM
requi red systens are already standard for nost
aircraft and mai ntenance is already a requirenent

for them The FAA recogni zes that RVSM requires
addi ti onal mai ntenance nmeasures for sonme aircraft.
However, they have not been factored here because

t hey have not been factors in previous RVSM

i npl ement ati ons.

In the “Costs” section of the “Di scussion of
Comments”, the FAA states that the residual value of
aircraft was not a primary consideration in this

r ul emaki ng. The FAA believes that conpliance with
RVSM st andards wi Il actually increase the residual
val ue of sone aircraft. The FAA recogni zes that
aircraft that are not upgraded will decrease in

resi dual val ue, however, RVSMis a gl obal program

t hat has been inplenented in a | arge portion of

gl obal airspace and operators nmust plan accordingly.
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The anal ysis of the operators of |arge transport
aircraft shows that of the 22 potential small entity
operators identified in the traffic sanple, none were
determ ned to have upgrade costs resulting in their being
significantly inpacted by this rule. However, 380 Part 135
operators are significantly inpacted by this rule.
Therefore, the FAA has determned that this rule will inpact

a substantial nunber of small entities

V. Initial Regulatory Flexibility Analysis

Under section 603(b) of the RFA (as anended), each
initial regulatory flexibility analysis is required to
address the follow ng points: (1) reasons why the FAA is
considering the proposed rule, (2) the objectives and
| egal basis for the proposed rule, (3) the kind and
nunber of small entities to which the proposed rule would
apply, (4) the projected reporting, record-keeping, and
ot her conpliance requirenents of the proposed rule, and
(5) all Federal rules that may duplicate, overlap, or
conflict with the proposed rule.

Reasons Wiy the FAA is Inplenenting This Rule

This rul emaking action will increase the nunber of
avai l able flight |evels, enhance airspace capacity, and
permt operators to fly nore fuel and time efficient tracks
and altitudes. The rule will also enhance air traffic
controller flexibility by increasing the nunber of available
flight levels, while maintaining an equival ent |evel of

safety.
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The bjectives and Legal Basis for the Proposed Rul e

The objective of this rule is to enhance operational
efficiency and air traffic flexibility. Specifically,
this rule ains to create flexibility and resultant
benefits for operators and air traffic providers. The

| egal basis for this rule is found in 49 U.s.C. 106(qg),
1155, 40103, 40113, 40120, 44101, 44111, 44701, 44709,
44711, 44712, 44715, 44716, 44717, 44722, 46306, 46315,
46316, 46504, 46506-46507, 47122, 47508, 47528-47531, and
articles 12 and 29 of the Convention on International
Civil Aviation (61 stat. 1180).

The Kind and Nunber of Small Entities to Wiich the

Pr oposed Rul e Wul d Apply

This rule applies to 70 schedul ed airlines operating
| arge transport aircraft under Part 121 of which 22 are
smal | operators with 1,500 or fewer enployees. In
addition, this rule also applies to 380 operators
operating under Part 135 with all considered to be snal
entities. The FAA estimates that 1,900 corporations also
operate non-approved turbojet aircraft under Part 91 that
w Il be upgraded for this rule. These aircraft are
primarily used for private non-revenue transportation and
were considered in the Benefit/Cost anal ysis.

The Projected Reporting, Recordkeeping, and & her

Conmpl i ance Requirenmnents of the Rule
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I nformation collection requirenents in the final rule have
been previously approved by the Ofice of Managenent and Budget
(OVB) under the provisions of the Paperwork Reduction Act of 1995
(44 U. S.C. 3507(d)) and have been assigned OVB Control Number:
2120- 0679.

The foll ow ng paperwork costs woul d be inposed on
aircraft operators:

a. Section 14 CFR Part 91, Section 91.180 would require

aircraft operators seeking operational approval to conduct
RVSM operations within the 48 conti guous States of the
United States (U. S.), Alaska, the portion of the Gulf of
Mexi co where the FAA provides air traffic services, the

M am - San Juan corridor and the San Juan flight information
region (FIR), to submt their application to their CHDQO

Thi s subm ssion by the estimated 2,275 respondents woul d
requi re each organi zation to spend 30 hours on the paperwork

at a cost of approximately $950 for each operator.

Al Federal Rules That May Duplicate, Overlap, or Conflict

Wth the Rule

The FAA is unaware of any Federal rules that duplicate,
overlap, or conflict with the rule.

O her Consi der ati ons:
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Affordability Analysis®
For the purpose of this analysis, the degree to

which small entities can afford the cost of conpliance is
based on the availability of financial resources.

Initial upgrade costs can be funded from conpany funds,

| enders, or through the issuance of equity capital.

These conpliance costs can be acconmpdat ed by accepting
reduced profits, increasing ticket prices or charter
rates, or through other cost-savings neasures to offset
cost s.

The cost of conpliance for the 380 inpacted snall
entity operators is $211.4 million, or $556,000.00 per
smal | entity for upgrade costs and $74.1 million in
downtinme costs. Small entity operators are expected to
enjoy smaller benefits than large transport operators due
to their disproportionate cost-benefit ratio of upgrade
costs to forecasted benefits. FAA analysis has
determ ned that the average operator will realize a 1.86%
fuel saving. However, part 135 operators electing not to

upgrade or delay their aircraft upgrade plans would incur

? Small entity operators have the following options. They may elect to:

e Modify their aircraft to RVSM standards

e Operate at and below FL 280 for a period of time until they either modify their

aircraft or purchase RVSM compliant aircraft

e Operate at and below FL 280 indefinitely.

In past RVSM implementation programs, some operators have modified their aircraft
despite the costs involved. They have taken this decision because they do not wish to
operate with a restriction. Instead, they wish to have access to all flight levels up to FL
410 in order to retain all available options to avoid weather, to be accommodated in
prevailing traffic flows and to operate at the most fuel efficient FL’s and on preferred
routes.
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on average a 7.15% fuel penalty from conducting
operations beneath FL290. Although the FAA recogni zes

t hese upgrade costs have a significant inpact on these
operators, the operational penalties associated with not
upgradi ng or delaying aircraft upgrade plans do not

prevent the operators fromcontinuing to operate.

Di sproportionality Analysis®
On average, the 380 snall entities would be

di sadvantaged rel ative to operators of |arge transport
aircraft due to disproportionate cost inpacts. Operators
of large transport aircraft enjoy greater revenues than
the small entities and typically operate |arger fleets.
Due to their fleet sizes, large transport aircraft
operators enjoy nore flexibility to rotate their fleet

t hrough the RVSM approval process without a disruption in
service while nany of the snmall entities operate only one
aircraft. Further, operators of large transport aircraft

enj oy having their own maintenance facilities.

* The FAA examined alternatives for operators that do not elect to modify their aircraft to
RVSM standards and reached the conclusions discussed below:

Allowing Un-approved Aircraft to Operate Unconditionally in RVSM Airspace. The
FAA concluded that it would not be feasible or safe to allow large numbers of un-
approved aircraft to operate in RVSM airspace with RVSM approved aircraft. A mix of
approved and un-approved aircraft increases ATC complexity, controller work load and
the potential for error.

Delaying DRVSM Implementation. It is in the best interest of the majority of the
operators and to the overall enhancement of NAS operations to proceed with DRVSM
implementation in January 2005. Each year that implementation is delayed will result in
the loss of $394 million dollars in operator benefits and delay enhancements to NAS
operations.
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Conpetitiveness Analysis
The 380 small-entity operators do not conpete with

| arge transport operators but coul d experience
significant costs through upgrading their aircraft for
RVSM operations. However, FAA analysis has shown that
aircraft operated under part 135 experience on average a
7.15% reduction in fuel efficiency if they were operated
beneath the RVSM stratum Further, FAA RVSM readi ness
projections for the January 2005 DRVSM i npl enent ati on
timeframe indicate that the aircraft generating
approximately 90% of the operations in the NAS will be
approved for RVSM operations. The estimated annual
increase in fuel-burn for the projected 10% of non-
approved NAS traffic would result in $103.7 mllion in
total fuel penalties for these operators based on $18.2

billion in annual fuel consunption for all operations.

Description of Alternatives

The agency has consi dered a nunber of alternatives
to the rule. The FAA finds that this rule achieves the
desi red airspace enhancenents and delivers the nmaxi mum
benefits to operators and air traffic providers while
mai nt ai ni ng system safety.

The following alternatives to the rule have been

consi der ed:
e Status Quo

e Not enforce the rule for small entities
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e Delay the rule

e Phased RVSM i npl enent ati on

Alternative One — Status Quo

This alternative would maintain the current 2,000
ft. vertical separation m ni num above FL290 t hereby
avoiding the $869.2 mllion ($764.9 mllion, discounted)
in costs between 2002 and 2004 for the aviation industry
and the FAA. However, nmintaining the status quo does
not provide the desired airspace enhancenents for
operators and air traffic providers. As noted earlier,

t he cost savings and NAS operational enhancenents are
estimated to be $5.3 billion ($3.0 billion, discounted)
over the 15-year period. Under this alternative, the

f oregone cost-savi ngs woul d be nore than seven tines the
cost of this rule. Therefore, the FAA rejects this
alternative in favor of the rule.

Alternative Two — Not Enforce the Rule for Snmll Entities

This alternative would permt small operators to
operate in RVSM airspace w thout upgrading their aircraft
for such operations. Under this scenario, snal
operators would avoid $285.5 million ($211.4 mllion in
upgrade costs and $74.1 in downtime costs) or $751, 316. 00
per operator. However, this would conprom se safety as

it would result in some 2,400 non-approved aircraft
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operating in the RVSM stratum Therefore, the FAA
rejects this alternative in favor of the rule.

Alternative Three — Phased | npl enentati on of RVSM

This alternative would involve the inplenentation of
RVSM for a smaller altitude band such as FL330-370 with
eventual expansion to the full RVSM envel ope of FL290-410.
Al though this alternative would create some flexibility for
smal | operators to continue operating near their desired
flight levels and delaying their inplenentation plans,
ai rspace conplexity would be increased. The sinulations
conducted at the FAA Technical Center showed that when RVSM
was applied in any altitude band other than FL 290-410,
system safety and ai rspace nmanagenent were negatively
i npacted. Controller workl oad, potential for controller
error and operational conplexity all increased. Therefore,
we reject this alternative in favor of the rule. The “Fina
Report for Donestic Reduced Vertical Separation M ninmum
(DRVSM Initial Sinmulation” is in the docket and can be

accessed at http://dnms. dot.gov and searching for docket

nunber 12261.

Alternative Four — The Final Rule

This alternative represents the Final Rule. Under
this alternative, airspace users and air traffic
providers would receive $5.3 billion ($3.0 billion,

di scounted) in cost-savings for the years 2005 to 2016.
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These benefits will be realized through the investnent of
$869.2 million ($764.9 nmillion discounted) in costs
associated with this rule. The FAA estimates that the
costs for 380 snall entities would be $211.4 million, or
$556, 000. 00 on average. This alternative is preferred,
as the FAA believes it provides the best bal ance of costs
and benefits for airspace users and air traffic providers

wi thout a reduction in aviation safety.
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VI. International Trade |npact Statenent
The Trade Agreenent Act of 1979 prohibits Federal

agencies fromengaging in any standards or related activity
that create unnecessary obstacles to the foreign commerce of
the United States. Legitinmte donestic objectives, such as
safety, are not considered unnecessary obstacles. The
statute al so requires consideration of international
standards and where appropriate, that they be the basis for
U. S. standards. The FAA has assessed the potential effect
of this rulemaking and has determned that it will inpose

t he sane costs on donestic and international entities and

t hus has a neutral trade inpact.

VII. Unfunded Mandates
The Unfunded Mandates Reform Act of 1995 (the Act),

enacted as Pub. L. 104-4 on March 22,1995, is intended,
anong other things, to curb the practice of inposing
unfunded Federal mandates on State, |ocal, and tri bal
gover nnment s.

Title Il of the Act requires each Federal agency to
prepare a witten statenent assessing the effects of any
Federal mandate in a proposed or final agency rule, that may
result in a $100 mllion or nore expenditure (adjusted
annually for inflation) in any one year by State, |ocal, and
tribal governnments in the aggregate, or by the private
sector; such as a mandate is deened to be a "significant

regul atory action".
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This rul e does contain a nmandate that woul d i npose over
$100 million on private industry only. As explained in the
alternative analysis of the RIA delay in inplenentation of
the rule or not inplenmenting the rule would involve the
i ndustry foregoing fuel savings that greatly exceed the
i nposed cost of this rule. Inplementing this rule wthout
i mposi ng the equi pnent requirenents, which would elimnate
the cost of this rule, would be unsafe. Therefore, of al
of the alternatives exanmned in the RIA the rule would
provi de the greatest net benefit while maintaining aviation

safety.
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