
EAg 

336 Fede ral Registe r / V o l. 56, No . 2 / Thursday, January 3, 1991 / Rules and Regulations 110-1 
DEPARTMENT OF TRANSPORTATION 

Federal AYiation Administration 

14 eFA Part 170 

[Docket No. 26425J 

AIN 2120-AC98 

Establ ishment and Discontinuance 
Criteria for Airport Tral1ie Control 
Tower Facilities 

AGENCY: Federal Aviation 
Adminis tration (FAA), DOT, 
ACTION: Final rule. 

SU MMARV: This amendment prescribes 
benefit-cos t bas ed crite ria for 
establishment a nd discon tinuance of 
visual r1ight rules (VFR) a.irport traffic 
control towe; facilities. The.FAA uses 
these criteria to ass'ess the be'nefit$ and 
costs associated with establishing or 
decommissioning an airport traffic 
cQntrol lower as a part onts mission to 
maximize safety and efficiency 
throughou t the·a irport and airway 
system consistent with available 
resource9. This regulation implements 
the requirements of recent legislation 
requiring the publica tion of criteria for 
nav igational aids and airport traffic 
control towers . The tower cri teria 
prescribed by this rule will be followed 
by criteria for other navigational aids as 
they are developed and rev ised. 
EFFECTIVE DATE: February 4, 1991. 
FOR FURTHER INFORMATrON CONTACT: 

Mr. Evan Soffer, Office of Aviation 
Policy and Plans, Federa l Aviation 
Administration. 800 Independence Ave., 
SW" Washington. DC 20591; telephone 
(202) 267- 3286, 
SUPPLEMENTARY INFORMATION: 

Background 

The FAA has the responsibility to 
establish or discontinue airport traffic 
controt towers through the national 

AC AT 

38.000 + 90,000 + 

A site becomes a candidate for Phase 
II discontinuance a nalysis if the ratio 

AC AT 

15.000 + 40,000 

\ ... ·here: 

AC = Air carrier o pe rations 
AT = Ai r taxi operations 

+ 

airspace system when activity levels 
and safety considerations merit such 
action. Cr ite ria for the installation of 
towers have his torically been cleveloped 
by the FAA and its predecessor 
organization. approved in ternally within 
the organization. and published since 
1951. Current criteria, including the 
general qualifications necessary to 
become a candidate site for 
establishment or discontinuance of VFR 
airpor t traffic control tmvers , are 
published in "Airway Planning Standard 
Number One-Terminal Air Navigation 
Facilities and Air Traffic Control 
Services" (fAA Order No. 7031.2C) and 
detailed in " Establishment and 
Discon tinuance Criteria for Airport 
Traffic Control Towers." {Report No. 
f AA-AP0-83-21. Decisions to establish 
and operate airport traffic control 
towers have been and will continue 10 
be based on benefits exceeding costs of 

. such actions . The Ai rpor t and Airway 
Safety and Capacity Expansion Act of 
1987, Publ ic Law 100-223, section 308 (49 
U.S.c. 1348), mandated that these 
criteria be .evised and. for the first time, 
promulga ted through Feueral 
administrative regulation. 

History 

Criteria to establish airpcrt traffic 
control towers have evol .... ed over time. 
Initially applied in 1951. a minimum 
number of operations was required to 
qualify as a tower candidate. From 1951 
through 1974, FAA established minimum 
qualifying levels of 24.000 annual 
itinerant operations a t air carrier 
ai rports. a nd 50,000 annual itineran t 
operations at general aviation airports. 
Differential levels o f operations ",.·ere 
es tablished under the theory that. at air 
carrier airports . a grea te r mix of traffi c 
with a wider range of performance 
characteristics created a greater 
potential for accidents. 

In 1975. the c riteria were revised to 
incorporate benefit-cos t analysis. To 

GAl GAL 

160.000 + 280,000 + 

sum of the following formula is less than 
1: 

GAl GAL 

75.000 + 125,000 + 

CAL = Genera t aviation itinerant operations 
CAL = General aviation local operations 
MI = Miti t .. lry itinerant operations 

qualify for establishment of a to wer. the 
ratio of benefits to costs had to equal or 
exceed on e. 

Benefits 
, 1 

Costs 

Forming the basis of curre nt criteria, the 
1975 criteria considered collision and 
other accident risk. reduction in flying 
time, mix of aircraft types, percent of 
passengers injured, and percent of 
aircraft damaged. 

Criteria for discontinuing tower 
services have been employed since 1956. 
In 1977. the first economic-based 
discontinuance criteria \ .... ere de tailed in 
a draft report . "An Analysis of 
Continued Operation of Selected Airport 
Traffic Cont ro l Towers." The report 
provided a comprehensive benefit-cost 
approach to assess the merits of the 
continued funding of towers . locations 
were identified as candidates for 
discontinuance whenever benefits from 
continued tower operation were less 
than operating and maintenance costs 
over a 15-year forecas t period. 

In 1983, the FAA revised the economic 
a:1alysis fo r VFR ai rport traffic control 
towers and the corresponding 
establishment and discontinuance 
criteria. These criteria will remain in 
effect unti l the effective date of the rule 
contained herein. 

Current Criteria 

The criteria in effect today are divided 
into two phases. Phase I criteria were 
constructed as a s implified screening 
device to manually identify potential 
candida tes for fu ture benefit-cos t 
analysis. They are in the fo rm of a ratio 
tes t based on one year's activity for 
three cons ecu tive one-year reporti ng 
periods. A site becomes a candidate for 
Phase II es ta bHshment analysis if the 
ratio sum of the following formula 
equals or exceeds 1: 

ML 

48.000 + 90,000 1> 

MI ML 

20.000 + 35.000 1< 

NIL = Military local operations 
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The formula considers acli\'ity by user 

cless and differentiates by aircraft size 
by evaluating air carrier and commuter 
activity, which are defined in part by 
aircraft size, in separate classes. Phase 
II criteria compare the present value of 
lower b~nefits with the present value of 
lower cos ts over a 15-year period. If the 
tower meets the initial benefit-cm.t 
screening for either es tablishment or 
discon tinuance, then a site-specific 
c:::nalysis is performed. 

The 19!13 methodology to calculate 
benefits and costs for establishment and 
discontinuance criteria is still in effect 
ted"), (see Report No. FAA-APO-B3-2). 
Site-specific activity forecasts are used 
to estimate the benefits resultil!g from 
pre\'ented aircraft collisicns, from other 
prevented accidents, and f:or.; reduced 
nying ti:ne. Considered in the benefit 
analys is is th e mix of a ircraft types-a ir 
carrier. air taxi, gener;; l aviation, and 
military-and levels of local and 
itinerant traffic operating within tbe 
terminL.! a rea. Al so con5idercd are the 
number of enplaned passengers and
crev .... membe rs who might be fatally or 
nonfatally injured in a collis:on or other 
type of tov'I'er-p : c \'en:2blc acciden t. 
Dollar n:Jll€l; are assi[:l ed to pre,·cn!c.d 
fat3litics, ir,jt.Tries , reduced ail'crait 
operating casis, and time sB \'ings fo r 
passen2er5 to prodde t! common basis 
for compar:ng bf::nefits and c(o~ts. 

Recurring tov,·cr cos ts inc:lide annual 
CObts cf staffing. mainten:nce, 
E:quiprr.cnt, supplies, and leased 
sen·ices. Establishment co~ts include 
nonr£!curi'ing investment costs, such as 
facilit ies, equipment , ar.d operatiom.l 
startup. 1 o\','el' dis continU(~nce criteria 
use the S.lmc annual costs 25 
establishment criteria. Discontinuance 
criteria also consider the costs of closing 
the to\,·:er. 

Redsed Criteria 

As in past criteria, the re\'ised criteria 
for VFR airport traffic control tov .. 'er 
establishment require that candidate 
airports have life cycle benefits that 

. exceed life-cycle costs. 

Prescnt Discounted Value of 
Denefits -----====----- >1 

Present Discounted Value of 
Costs 

Criteria for airport control tower 
discontinuance specify that the present 
value of benefits derived from continued 
tower operation compared to the present 
value cost of continued operation are 
less than one. 

Prt!scnl Discou nt ed ValUE of 
Benefits 

----~~=-----<1 
Present Discounted Value of 

Costs 

In compliance with Public Law 100-
223, the FAA reVised the establishment 
and discontinuilnce criteria for airport 
traffic control to,,·,r ers, the procedures to 
calculate be nefits and costs, and the 
results when the criteria are applied to 
airports using current fo recas ts of 
activity (sae Report No. FAA-APO-90-
7, "Establishment and Discontinuance 
Cri teria for Airport Traffic Control 
Towers"). The revised cri teria 
methoGology eliminate Phase I criteria, 
update accident rales, and update 
economic values used to calculate 
benefits. In addition, the statute requires 
that the criteria eliminate qualification 
distinctions based on aircraft size. 

Distinctions according to c12sses of 
aircraft are eliminated in two. ways. 
First, by eliminating Phase I criteria, the 
d istinction based on aircraft size is 
removed ("air carrier" and "commuter" 
ser\'ice is defined in part by aircraft 
size). Second, the methodology to 
calcula te benefits contains no reference 
to aircraft size. Only three functional 
user groups are used in the benefit-cost 
c..alculation: scheduled commercial. 
nonscheduled commercial. and 
nonccmmercial. These US~f gro;lps hay€ 
been const ructed to refl ec t differences 
in the nature cf public trans'pctt in 
today's deregula ted en\'ironJ:lent, 
operailng requiremc!1ts, and sources of 
dat a considered he lpful in obtaining 
accu rate es ti mJ tes of potential tower 
benefits. 

The e limilwtion of Ph ase I criteria 
reduces confusion regarding the 
meaning of the formula result. Because 
of improved automation and the 
\'\'idespread availubility of corr::puter 
equipment, the need no longer exists for 
the preliminary screening provided by 
Phase I criteria. Detailed Ph2se 11 
ben efi t-cost analysis can now be 
accomplished quickly and accurately. 

Bencfit ·cost analyses of potential 
airport traffic control towers are based 
on two types of benefits (safe ty and 
effic iency) and two types of costs 
(annual and investment). Safety benefits 
derive from avoid ing acciden ts and their 
associated fatalities, injuries and 
property damage. Efficiency benefits 
derive from the reduction in flying 
time-saving time of ai rcraft occupants 
and reducing variable operating costs of 
aircraft. Investment costs include the 
initial costs associated with installing 
and staffing a new tower. Annua l costs 
a re comprised of staffing costs for 

opc:ra lion, maintenance, leased 
comrnunicatiO:ls . and administrath'e 
overhead. Discontinuance criteria 
substitute decommissioning costs for 
investment costs. 

Explicit values assigned 10 passenger 
lime, life, injuries, aircraft replacement 
and restoration, and aircraft operating 
costs provide a basis for comparing 
benefits to costs across airports. 
EconolTlic benefits me based on airport
specific avi a tion activity projected in 
the FAA's annual Terminal Area 
Forecasts. Benefiis and cos ts are 
estimated for a 1S-year li fe cycle and 8:-e 
discounted to their present \'sh.:e using a 
10 percen t discount rate as directed by 
the Offi ce of hfanagement and Budget. 

How the Criteria Apply 

The FAA uses th e bcnefit-cost cri ieria 
to determine th e eligibility of sitrs for 
establishment or discontinuance of VFR 
airport traffic conlrol tower facilities. A 
site is eligible for the establishment of a 
facility or service wh en the rat io of the 
benefits to th e costs of establishment 
equals or exceeds 1.0. A fa cility or 
service may be discon tinued if the 
benefits expected to be rea li zed O\'er th e 
remaind er of its ljfe cycle fall be loi\-' its 
recurring operation, mainten2nce, and 
decommissioning costs. Additiona l 
factors, such as terrain , wea ther. 
opc:ational requ irements . or nat ioDa l 
security, may also be con sidered in the 
evaluation of sites as candidates for 
establishment or decommissio!':ing. 

Meeting the economic crilerid. is 
usually a necessary condition for fr.cili!y 
establishment. Howe\,er, meeting thl:: 
criteria is not a guarantee th:;! a t :: l,';~r 
\-vill be established. . 

Criteria Results 

All nonmilitary airports in the 
Terminal Area Foreca sts were 
evaluated with the current and reyised 
benefit-cost computer programs for 
establishment or discontinu ance of an 
airport traffic control tower. Since the 
FAA issued the notice of proposed 
rulemaking (NPRM) for establishment 
and discontinuance criteria for VFR 
airport traffic control towers [54 FR 
2269B; M al' 25, 1989), it has fin a lized a 
separate and independen t up.date of 
vario~s standardized economic values 
used in FAA in\'estment and regulato ry 
ana lyses. In addition, aviation activity 
projections provided by the FAA's 
Terminal Area Forecasts data base ha\'e 
been updated since the issuance of the 
NPRM. The criteria and underlying 
benefit~cost analysis on which this rule 
is based have been changed to account 
for differences between the revised draft 
and fin a l economic values. The FAA 
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believes that the resulting criteria will 
promote the efficient use of resources 
while satisfying air traffic control 
requirements. 

Because of the changes. the results 
outlined below Bre different than those 
in the NPRM, resulting in four fewer 
establishment sites and five additional 
discontinuance sites. Approximately 
3,500 non towered airports, along with 20 
FAA contract towered airports, 43 
nonfederal contract towered airports, 
and 23 airports with decommissioned or 
temporarily closed towers were 
considered for tower establishmen t. Of 
these sites, 29 had benefit-cost ratios of 
1.0 or grea tef and could be processed as 
candidates for tower establishment on a 
site-specific basis. An additional 400 
airports have fAA conlrol towers and 
were considered for d iscontinuance. Of 
the VFR towered airports. 31 had 
benefit·cost ratios less 'thun 1 and could 
be evaluated for discontinuance on a 
site·specific ba·sis. . 

Need for the Regulation 

This rule is promulgated under the 
authority of Pub. L. 100-223 which 
requires the promulgation of regulations 
to establish criteria for the installation 
of airport control tower facilities and 
other navigational aids . The 
promulgation of this rule satisfies the 
requi:el.len t for airport traffic control 
tmver criteria. Criteria for other 
navigational aids will be promulgated 
through future rulemakings as they are 
d~veloped and revised. 

Discussion of Comments 

Introduction 

Twenty-four parties responded to the 
NPR~L The comments were categorized 
as follows: concurrence without 
comment. site·specific concern over the 
proposed discontinuance criteria. 
applicability to contract towers, 
identification of and credit for all 
benefits , definitional problems, and 
other comments. The FAA has 
considered all the comments and has 
amended the.rule and the underlying 
benefit-cos t analysis , where 
approp riate. 

Concurrence Without Comment 

Three commenters concurred with the 
provisions of the proposed rule without 
further comment. These commenters 
included the Aircraft Owners and Pilots 
Association (AOPA), the Air Transport 
Association of America (ATA), and the 
f~.ir Line Pilots Association (ALPA). 

Site-Speclfic Concern over the Proposed 
Discontinuance Criteria 

The most frequent comment pertained 
to site-specific concerns over the 
proposed discontinuance criteria. Of the 
12 parties that so commented. 10 parties 
commented specifically on the Joplin 
Municipal Airport (Joplin. MOl. 
including local officials of joplin and 
surrounding communities. the Chamber 
of Commerce. Ll,.e airport manager, a 
fixed·ba se operator, and a reservation 
travel service r:ompar.y. The two 
remaining parties were ~he a.irport 
director of Owensboro·Daviess County 
Regional Airport (Owensboro. KYl and 
the Director of Transportation of 
jefferson City. MO. 

Most of the parties expressing 
concern over Joplin Municipal vis·a·vis 
the discontinuance criteria stated that 
"the FAA plans to close air traffic 
control towers at smaller airports using ' 
arbitrary numbers" and that "such 
action will jeopardize the growth of 
business and economic development in 
the communities sen'ed by smaller 
airports." 

In response, the FAA has no general 
policy or plans to close .:!ny specific 
tower or group of towers. The primary 
purpose of towers is to enhance the 
safety of aircraft operaticns. The FAA 
believes that the revised criteria will 
maximize safety for the aviation system 
as a whole. consistent '.vith the finite 
resources available to pro\i de air traffic 
control services. Tower ooerations will 
be continued where benehts are 
demonstrated as outweighing L~e costs. 

The discontinuance criteria require an 
economic comparison of the safety and 
efficiency benefits with the net costs of 
continued tower operation (where net 
costs include operations and 
maintenance costs reduced by the 
termination costs associated with 
decommissioning or discontinuance). At 
sites where the benefits fa:!l shor t of the 
costs, it is economically sensible to 
consider termina tion of tower services 
and divert these resources to other sites 
with greater accident prevention and 
efficiency benefit potent ial. Conversely, 
if the benefits outweigh the costs, 
continued operation of the tower is the 
preferred action. 

While meeting the discontinuance 
criteria qualifies a site as a 
discontinuance candidate. decisions to 
actually discontinue a tower are made 
on a case-by·case basis. Before a final 
decision to discontinue a tower is made, 
the candidate site is subjected to close 
and highly detailed scrutiny. not only on 
the basic benefit algorithms within the 
benefit·cost analysis, but also on the 

basis of site·peculiar nonquantifiablc 
factors and considerations. 

Applicability to Contract Towers 

Six parties. including the American 
Association of Airpor t Executives 
(AAAE), the Director of Transportation 
of jefferson City (MO). lnd the airport 
managers of Enid \Voodring Munic ipal. 
Paducah. Cuyahoga County. and 
Flagst aff Pulliam airports, commented 
on the uniqueness of contract towt!rs 
vis-a·vis FAA-funded and ~operuted 
towers. The recurring theme in Ihis 
conuner. t category pertained to the 
lower cost structures of contract to,,'crs 
relative to the cost structure presented 
in the underlying benefit-cost report. In 
addition. the Director of Transportation 
of Jefferson City requested 
consideration of the FAA in funding his 
n·on·Fcdera l tower and the m8n<lger of 
Twin Cities Airport/Ross Field (Denton 
Harbor. ~n) requested that his tower be 
reopened. 

In response. the iltus trJ.tive costs 
presented in the benefi t·cost analysis 
report {Report No, FAA-,\PO·QO·7} are 
based on average costs for FAA-funded 
and ·operated towers, The rule itself 
permits the use of site-specific costs. 
Hence. notwithstanding the cost 
illustration, to~ .... er costs will differ from 
case·to·case and are accommodated in 
the evaluation process. VJhen sites are 
reviewed and evaluated as candidates 
for establishment or discontinuance in 
actudl practice and application. site· 
specific cost data are used in the 
benefit-cost analysiS performed. The 
cost data would be either actua l/ 
estimated FAA costs or the actual/ 
estimated contract costs, as appropriate, 
and tailored to the extent possible to the 

. site being evaluated. 
The objective of the FAA's Contract 

Tower Program is to continue providing 
air traffic control (ATC) services at 
airports with low activity VFR control 
towers in the most economica l manner. 
This will permit the FAA to make better 
use of its limited resources, to maintain 
an efficient network of control towers, 
and to provide effective and safe service 
in a cost effective manner. Construction 
of an airport traffic control tower 
(ATCT) structure is beyond the scope of 
the FAA's Contract Tower Program 
since the contracts are only for the 
provision of A TC services. The FAA 
plans to contract for the operation of its 
Level I VFR control towers as long as 
continued operation is cost beneficial 
under a cont.ract operation. Site·specific 
data. including actual or projected . 
contract costs, are and will be used iO 

each benefit·cost analysis to determine 
if the ATCT mee ts criteria for continu(~d 
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operation (Le" above the discontinuance 
criteri a ) or if an ATCT that had been 
previously closed should be reopened . 

The Contract Tower program also 
includes a process for the reviev\' and 
consideration of an airport with an 
operating non-Federal control tower if it 
meets the criteria for continued 
operation (i.e., above discontinuance 
criteria using actual or projected 
contract costs}. A irports tha t do not 
have an operating non-Federal ATCT or 
a control tower structure available for 
occupancy that meets building 
standards would not be considered for 
in clusion in this program. As noted 
above. construction of an ATCT 
structure is beyond the scope of the 
F AA's Contract Tower Program since 
the contracts are only for the provision 
of A TC services. 

Identification of and Credit for all 
Benefits 

Three parties suggested that not all 
benefits are addressed by the underlying 
benefit-cost analysis. In response, and in 
addition to responses to specific 
comment outiined below, it should be 
noted that the rule itself doesn't specify 
th e exac t form of the benefits analysis. 
The benefit-cost anCilysis is illus trative 
a nd may include other benefit categories 
on a site-by-site basis. 

The general m3.nager of },.·tizzou 
A\"ianon Company, a fixed -based 
operator serving Joplin r..·1unicipal 
Airport. stated that the criteria do !lut 
seem to consider gro\o\'th factors which 
cail be immediate and phenomenal. This 
cornmenler also felt that air traffic 
occurring when the tower is cl osed had 
nut been considered . In rcsponse , this 
Ctolr.mcnter apparently o\'erlooked the 
fact thu t the benefit-cost analysis 
p:'ugra m supporting thp. tower criteria 
can and should consider the fo recast 
traffic activity for EGch and every year 
or the tower's life cycle. Also, the 
analysi s docs account for air traffic 
acti\"ity occurring when the lower is 
closed. 

Among other comments discussed 
separately below. the airport manager of 
P~ducah Airport Corporation (Paducah. 
K).'J and the airport director of 
Owensboro-Daviess County Regional 
Airporl (Owensboro, KY) slaled that 
they were un able to determine wheth er 
any benefit recognition is given for 
firefighting, rescue and medical 
treatmenl supplies used as the result of 
an aircraft accident, and Aircraft Rescue 
and Fire Fighting (ARFF) response to an 
aircraft acciden t \vhere there is a control 
to\\'er 10 guide ARFF crews to the 
accident site. In response, although not 
direclly apparent from the 
recommended benefit-cost approach. 

averled ARFF expenses are embodied 
and amortized within the value per life 
saved used by the analysis in 
quantifying the value of averted 
fatalities . ARFF response time, however, 
is not included in the' quantified benefit 
methodology due to expected variability 
from site-to-site {e.g., presence of 
UNICOM, fixed-base operators, 
population denSity, etc.). In practice, 
these benefits may be expressly 
estimated on a site-specific basis or 
treated as a nonquantified benefit and 
acknowledged as such. 

Doth the Paducah airport manager and 
the Owensboro-Daviess airport director 
also commented that the FAA has not 
made benefit allowances'for the value of 
lives and property when an off-airport 
accident occurs. In response, lives los t 
on the ground in tower-preventable 
accidents (i.e., other than aircraft 
occupants) are accounted for by virtue 
of drawing on the National 
Transportation Safety Board Data Base 
which distinguishes between aircraft 
occupants and other persons. Damage to 
property other th ~m aircraft is not 
expressly quantified (due to extreme 
variability), but rather included with 
other "nonquantified" benefits and 
recognized as such. 

In addition, the Owensboro-Dadess 
airport director stales that : (1) It is nol 
clear jf military aircraft costs and values 
are included in the noncommercial 
funcUon al category; and (2) there is no 
value placed on the effects of 8vitltion. 
li abili ty insurance premiums. In 
response to (1), military airc ran 
operations are included in Ihe 
noncommercia l fun ctional user cate£ory. 
1n response to (2) . aviation liability 
insura:1ce premiums are, in effec t. 
already captured in th e benefits 
methodology by virtue of accounting for 
expected economic losses of destroyed 
and damaged a ircraft (i.e., aggregate 
pooled insurance premiums simply 
represent the expected losses to be 
iilLurred by the parties insured, ignoring 
insurance company administralive 
expenses and profit margins). To further 
expressly add liability premiums would. 
therefore. constitute double counting. 

ln addition to Ihe ARFF and aff
airport Joss comments, the Paducah 
ai rport director had other comments and 
ques tions in the category of benefit 
accountability. He commented that it is 
unclear what weight nonquantitative 
factors will bear as compared 10 
quantitative ana lysis vis-a-vis 
evaluation of one site against another 
(e.g., will one airport's runway 
threshold 's line-of-sighl proble",s be 
evaluated in the same manner as 
anothe r'S; or what weight will heavily 
populated property located immediately 

off the end of a runway have on the 
level of benefils). He also felt Ihal 
savings generated by towers in the 
sequencing of aircraft (which preclude 
the necessity of flying a traffic pattern) 
were not accounted for. 

In response, nonquantitative factors 
by nature do not lend themselves to 
being quantified for across-the-board 
application. However, because the in· 
depth benefit-cost analyses are 
performed at a central location (FAA, 
Washington Headquarters), treatment of 
qualitative considerations is re lat ively 
consistent from case-to-case. The 
benefits generated by towers in 
minimizing or reducing overflights and 
traffic pattern flying are addressed in 
detail in the benefit-cost analysis guide. 

Definitional Problems 

Definitional problems were cited by 
the AAAE, the Regional Airline 
Association (RAA), and the airport 
manager of Paducah Airport 
Corporation. 

Th e AAAE recommended a 
clarification in the Definitions Section of 
the rule (subparl A § 170.3). To avoid 
later confusion, the AAAE 
recommend ed that the definition of 
"scheduled comme.cial service" be 
changed to read "the carriage by aircraft 
in air commerce unde r par ts 121 and 135 
of persons or property for compensat ion 
or hire based on published flight 
schedules." In response, the FAA has 
accepted this definitional comment and 
has made the corresponding change in 
the final rule, also including the addi ',ion 
of part 127. 

The RAA asked tha t if the point of the 
NPRM was to es tablish criteria "fa} 
to\""er establishment or disestablishment 
using the three categories' of scheduled 
commercia l, nonscheduled commerci 8! . 
and noncommercial, \".'hy are "nil' 
c.arrier," "commuter air carrier," 
"commuter/air' taxi operations," and 
"air taxi" included in the DEfinit ions 
Section? In response. the FAA has 
accepted this comment and deleted the 
quest ioned references. 

The Paducah airport manl.!ger noted 
that the underlying Lenefil·cost analysis 
report states that, at towered airports, 
data are a\'ailable on operations 
classified as scheduled commercial, 
nonscheduled commercial, and 
noncommercial traffic. The airport 
manager pointed out that FAA traffic 
recording procedures require 
identification by air carri er, air taxi, 
itinerant general aviation, itinerant 
military. local civil, and local military 
operations. In response, the functional 
categories of scheduled commercial. 
nonscheduled commercial, and 
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noncommercial traffi c have been 
constructed and a dopted by the rev(seJ 
tower criteria to reneet differences in 
the nature of public transport in laday's 
deregulated environment, operating 
requirements, and sources of data 
cO:1.side red helpful in ob tain ing accurate 
estimates of potential tower benefits. 
They are no t inconsistent, however. 
wilh current traffic activity counting and 
recording procedures. Scheduled 
com mercia l operations encompass air 
carrier and ai r commuter operations; 
nonscheduled comrne rci21 operation s 
encompass nonscheduled air taxi 
ope rat ions: and noncommercia l 
operations encompass general aviation 
and mili tary operations. 

The Paducah a irport manager c ited 
formula refe rences to "the number of 
usp.r cid5S ' j' aircrafL" H~ concluded that 
the inference is tha t the FAA will use 
broau classes of aircf.Jft datil o r va lues 
~\,'hich may have no relJlions.hip. 'to site
specific fl;ght op~rf:ti'oi1s.'Use of , 
"avenged" use r ai~ba[t classes defC~l!S 
the purpOS2 of t;"e Lenerit-co" t ' 
c3!t:1I!::;,lion. In respor.se . .... hile section 
308 of the Airpo!"t and Airway Safe ty 
and C2p;J,city E:,pansion Act prohibits 
the fAA fr01l1 differ:mtiuting between 
user r.la <j ~c :l based en aircraft :;ize. it 
do;]s poJrmit consideration of pnssengers 
s ervc,j, As such. site-specific estimates 
of p:lssengers per ai.c'2ft operalic}!1 are 
considered in dt:\'.":!lcornent and 
application of the criieria. 

The Paducah airpo rt m.n n<lger a lso 
indic:uted that tr.ere is a definition gap in 
applicability for part 121 aircraft wi th 
fewer than 60 sea ts, unless such 
operators are t'J aced in the "air carrier" 
category. H e co ntended that. regardless 
o f the type and size of aircfaft and 
re23rdless of whether the service is 
cerUfied and operated unde r part 121 or 
135, any scheduled pa3s~ngcr service 
operatiG:l should be considered and 
c1asEified as an ai r cdrrier operat ion. In 
response, Part 121 aircraft with less than 
60 seats 3re classified and counte d 
within the scheduled commercial 
cate.n,'J.ry. Section 308 of the Airport and 
Ai rway Sclfety and Cn.pacity Expansion 
Act prohibits the FAA from 
Jifferentiating be twee n user classes 
based on airc raft size. The illus trative 
bem;fi t ·cost analysis includ es all parts 
121 .127 and 135 operations within the 
scheduled commercial service functio:lal 
category. Therefore, this comment is 
embod: ed in the recommended benefit
cost an£dysis procedure. 

The Paducah airpo rt manager further 
stated that lumping military operations 
\viih ::; c r: eral aviation a c tivity (in the 
nonccmmerciJI traffi c category ) creates 
it p r('J b!~m because of differences in their 

respec ti\'e sophistication and v:J!ues. In 
response, the FAA acknowledges that. 
a s a whole, 8 military airc raft is 
sign ificant ly differen t from iln average 
genera l aviation aircraft. However, 
military traffic a t a ctual and poten tial 
towered civil airports, toward which the 
criteria are aimed. is not representa tive 
of the overa ll military fl eet, but rathe r is 
skewed towa rd smaller aircraft such as 
trainers, small transports , and ro torcraft. 

Other Comments 

The RAA believed that the proceuures 
in the underlying benefit-cost report 
should be speiled out in thz publi.hed 
regulations. In response. the benefit-cost 
analysis is purely illustrativ e and not 
hard and fast. Benefi t pa rameters such 
as forecast activity. value per li fe sJ,ved, 
costs of ir.juries, etc .• will change over 
time and the analysis needs to be 
flexible ~liough to accommodate unique 
~ite benefits. further, the tow'er criteria 
beil1~ promulgated unde r this rule are 
the firs t of a number of facilities and 
equipment est~blishment and 
discontinuance criteria which will 
evenluall}' make up the ne" .. part 170. It 
is not feasib le o r re3sonab le to include 
the unde rly ing benefi t-cost analyses in 
the Federal Av;atian Regulations. 
Therefore, the FAA will cite the 
unde rlying be!1efi t-cos t procedures by 
re ference only and make them available 
on request. 
Th~ airport manager of the Enid 

Woodring MuniCipal Airport, white 
acknowledging tha t the new criteria are 
a significant improvement ove r the 
previous criteria. s ta ted that the 
"numbers are still unrealist ically high 
.... . for lo ..... er candidate airports 
s trugg ling to reach the magic criteria 
which will enab le them to qualify for a 
Federal tower." In response, the 
estabEshment criteria. among other 
requiiements, are ba sed on an objec ti ve 
economic co mparison of benefits and 
costs to assure tha t there are ne t 
posi tive benefits from tower 
establishment or discontinua nc e. 

The Owensboro-Daviess County 
airport directo r had several 
miscellaneous comments. lIe stated that 
"there \s a strong indication that the 
entire program is being developed as a 
means of mee ting an end result relating 
to the Department budgetary concerns." 
In response , the FAA disagrees with this 
statement. The critzria afe based on an 
objective assessment of tower ben efi ts 
und costs and the generally accepted 
principles of benefit-cost analys is. The 
critE-ri a are developed com~letely 
independent of the budgeting process. 
The criteria are intended to be .:1 

decisior;.makic,g tool a ~ d include other 

considerations in addition to the benefi t
, cost assessment. 

The Owensboro-Oaviess ai rport 
director also felt that there must be 
some way of making the eval uation 
process simpler and thai benefit ,cos t 
anulysis programs involving avi:ilion 
safety should be outweighed by 
practicality. In response. the FAA has 
found benefi t-cos t analysis to be a 
usefu l aid in the investment 
deci3ionmakiI~g process, far outweighing 
the r.o n;plex it!es inherent in their 
development. Once developed, cost 
benefit analysis programs are easy tu 
apply since th ey are micrOCOmpl!ter 
based and cap:l ble of ar.commod: ll ing 
endless sensitivity (nr "wh"Jt-if') 
analyses. 

Regulatory Evaluation Summary 

The promulgation of this regulation is 
expected to have only minimal impact. if 
2.ny, on the public. Since the new 
crite ria are not expected to result in fl 

significant change in the number uf 
towers being established or 
discontinued, there is no new cost to the 
FAA resulting from the application of 
the revised criteri a. As with current 
cri h: riu, cests to establish an air traffic 
control tower are not incurred until a 
site·spp.cific benefit-cost n:1.alysis is 
completed and the res!..llting benefi t-cost 
rutio equals or e:~ceeds 1 . UndEr this 
il1itia l sc reening where benefit-cost 
ratios are computed using nationa l 
average costs, 29 si tes a re identified to 
be anaiyzed on a site-specific basis. 
T his compares to a t ot~i l 32 sites us ing 
existing criteria with accident rates and 
economic values v"h ich have no t been 
updated. 

The application of the rev ised criteria 
is part of the normal p rocedures in 
analyzing potentia l ATCT sites and the 
curren t ruie further formalizes these 
procedures. Th.] benefit o f this rule is to 
inform the public of the benefi t-cos t 
criter ia used by the FAA for the 
a llocation of resources for establishmen t 
of ai r traffic cont rol towers and further 
assure adequate consideration of the 
safety and effic iency effec ts o f potential 
traffic control tewers. Since this action 
has not iJentifiable cos t impact to the 
public.: and has a positi\'e, although 
unquantifiable blmefi t. a detailed 
regulatory evaluJtion is unnecessa ry. 

Regulatory flexibilit y De tcnnination 

This rule provic!es a gu!de for internal 
FAA management in the e.::tablishment 
ar.d discontinuance o f ai r traffic contro l 
tmvcrs; for thi s reason and for the 
reasons discllssed under "Regulatory 
Evaluation Surnmary" abave, it is 
certified tha t ihis rule will not ha .... e a 

• 
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~ibnific,H!j economic imp1!ct. positi\'e or 
r.egati\'e. on a substantial numher of 
small entities under the criteria of the 
Regulatory Flexibility Act. 

Federalism Implica tions 

The regul a tion outlined herein will not 
have "substantial direct effects on the 
Slates. on the rela tionship between the 
national government and the States, Of 

on the distribution of pm,,'er and 
responsibilities among the various levels 
of government. Therefore, in accordance 
' '''' jlh EXEcutive Order 126j2, it is 
cletermined that this regulation does not 
have Federalism implications 
warranting the preparation of a 
Federalism Assessment. 

Conclusion 

For the reasons discussed above, the 
FAA certifies that this rule will not haye 
signi ficant economic impact, positive or 
negative,. on a sub.stantial n umber of 
small entities, and a regulatory 
flexibility analysis is not required. In 
addition, and for the same reasons, the 
proposal is not major under Executive 
Order 12291 and is not significant under 
DOT Regula tory Policies and Procedures 
(44 FR 11034; February 20, 19;9). Since 
the rule will impose no additional 
administra ti\'e cost on the FAA, the 
estimated benefits are ex pec ted to 
exceed the estimated cosls cf 
implementation. 

Lis! of Subjects in HerR Part 170 

Air traffic control. 

The Amendment 

In considera lion of the foregoing, the 
FAA is adding parl170 to chepter I of 
the Code of Federal Regula tions to read 
5S follows: 

PART 170-ESTABLISHMEtlT AND 
DISCONTINUANCE CRITERIA FOR AIR 
TRAFFIC CONTROL SERVICES AND 
NAVIGATIONAL FACILITIES 

Subpart A-General 

SE·C. 

170. 1 Scope. 
170.3 DefinitioM. 

Subpart 8-Airport l 'rClffic Contrpl Tower 
170.11 Scope. 
170.13 Airport Traffic Control Tower 

(ATCT) Establishment Criteria. 
170.15 ATCT Discontinuance Criteria. 

Authorit\': 49 U.S.c. 1343, 1340, 1348, 
1~54(a). 13fi5, 1401, 124~1, 1422 through 1430, 
H72(c), ~ S.J2, and 1522; 49 U.s.C.lnG(g). 

Subpart t\-Gen~r31 

§ 170.1 Scope, 

This subpart sets forth establishment 
iJnd discontinuance criter ia for 

na\'igation aids operated and 
maintained by the United States. 

§ 170,3 Definitions. 
For purposes of this subpart-
Air na,-lgatian facilit), (NAVAlD) 

means any facility used, 8\'ailable for 
use, or designated for usein the aid of 
air navigation. Included are landing 
Breas; lights; signc:Jing, radio direction
finding, or radio or other electronic 
communication: and any oth er st!'tlcture 
or mechanism having a similar purpose 
of guiding or controlling flight or the 
landing or takeori of a ircraft. 

Air traffic clearance means an 
authorization bv air traffic control for an 
aircraft to p ruceed under specified 
traffic conditions within controlled 
airspace for the purpose of preventing 
collision between known aircraft. 

A ir traffic cantral (ATC) means a 
service that promotes the safe, orderly, 
and expeditious flow of air traffic, 
including airport, approach, departure, 
and en route air traffic control. 

A ir traffic controller means 8 person 
authorized to prodde air traffic service, 
specifically en route and terminal 
control personnel. 

Aircraft operations means the 
airborne rnoyeme:1t of aircraft in 
controlled or n O:lcon1r~lle::l airport 
terminal areas, a!'ld counts a t en route 
fixes or other paints where counts can 
be made. There are two types of 
operations: local c.nd iti...'1erant. 

(l) Local operations mean operations 
performed by aircraft \",:hich: 

(i) Operate in the local traffic pattern 
or within sig~t of the eirp<Jrl; 

(ii ) Are knowTl to be departing for, or 
arrhing frorr. flight in local practice 
are a. s located v,ithin a 20-mile radius of 
the airport; or 

(iii) Execute sjmlil~ted in~trument 
approaches or low passes at the airport. 

(2) Jtinera.'1i operations mean all 
aircraft operations olher than local 
opera tions. 

Airport traffic control tower means a 
termir.al faci lity, ,'rhich through the use 
of air/ground c'orru>Junications, \ 'isual 
signaling, end other de\'ices, provides 
ATC services to airborne aircraft 
upera.ting in the " icinity of an airport 
and to aircraft operating on th e airpor t 
area. 

Alternate airpDrt means an airport, 
specified on a flight plan, to which a 
flight may proceed when a landing at the 
point of first intended Janding becomes 
inadvisable, 

Approo[;h meens the flightpath 
established by the FAA to be used by 
aircraft landing en a nmway, 

Approach control facility means a 
terminal air traffic centrol facility 
pro\'iding apprcach control sen'ice. 

Arrh'al means any aircraft arriving al 
l:In airport. 

Bendit-cost ratio means the quotient 
of the disccunted life cycle benefit~ of 
an ai r traffic control service or 
na \'iga lion aid fa cilHy {i.e., ATCT) 
divided by the discounted life cycle 
costs. 

Ceiling means th e ve rtical di stance 
between the ground or water and the 
lowest layer of clouds or obscuring 
phenomena tha t is reported as "bruken," 
"overcast." or "obstruction." 

Control Tower-S ee Airport Traffic 
Control Tower. 

Criferia means the standards used by 
the FAA for the determination of 
establishment or discontinuance of a 
sen'ice or facility at an airport. 

Departure means any aircraft taking 
off from an airport. 

Discontinuance means the 
withdrawal of a sen'ice and/or facility 
from an airport. 

Establishment means the provision of 
a service or facil ity at a candidale 
airport. . 

Ins trument opprooch means a senes 
of predetermined manem'ers for the 
orderly transfer of an aircraft under 
instrument flight conditions from the 
beoinnino of the inil ial approEich to a 

o 0 • h 
landing. or to a point from whle. a 
londing may be made visually. It is .. 
prescribed and Elpprc\'cd for a SpeC!flC 
airport by competent authority. 

Instrumen' flight rliles [lFR) means 
rules go\'em.ing the procedures for 
conducUng fligh t up-de.r instrumE:nt 
meteorulogic2J conditions [!~.1C) 
instrument flight. 

Instrumen/landing s)'stem (ILS) 
means an ir.s trumcni landing s)'!'!cm 
v:hereby Ll:le piiot Euides h,is approa ch to 
a ru.r.\':~y solely by refe!ence to 
instruments in the ·cocLpH •. In SO rQ E 

instance~, the .. .ignals receiyed from th~ 
grotind. en". .be fed into the aul~meti::: 
pilot for automatkally controlu:::d 
approaches. . ' . , .. 

Ins trument meteorologIcal conolt[,)ns 
(Il\·fC) means \oveathc; condition5 1>dm'" 
the minimums prescribed for fli~lJ1 u:1d\.!t 
Visual Flight Rules (VFR)_ 

Instrument C'peration fa€a!1S an 
aircraft operation in 6ccordance 'with an 
1FT fligh! plan or an oper~tion ' .... ~lere 
IFR SeD2.ra tion between aircra ft IS 
pro\'id'ed by B terminal control facility Jr 
alr route traffic control center (ARTCC) . 

LIfe cycle benefits means the value of 
services provided to aviation users over 
the life soan of a facilit y or service. 

Life cJ:cle costs means the value uf 
research and de\'elopmen t costs, 
investment costs, operation costs, 
m&intenance costs, and tErmination 
costs over the life span of a facility or 
sen·ice. 

LORA.'",r-C mear. s an electronic 
na\'igational system by which 
hyperbolic lines of position .~;e . 
determined by measuring dJ!JerenccG In 

I' 
, I 
I, 

II 
I 

"~ I 



342 Federal Register / Va!. 56. No.2 / Thursday. January 3. 1991 / Rules and Regulations 

time of reception of synchronized pulse 
signdls from two fixed transmitte rs. 

Alaintellollce costs means the costs 
incurred in servicing and maintain ing a 
f<.lcility after establishment. 

. " ' ean sea level [MSL) means the base 
commonly used in measur ing altitudes. 

AlicrolVave landjng system (MLS) 
means a landing system which enables 
equipped aircraft to make curved and 
closely spaced approaches to properly 
instrume nted airports. 

Nonco:l1mercia!lra/fic means all 
aircraft operations that are conducted 
free of compensation. 

Nonprecision approach procedure 
means an FAA standard for 
approaching ,:10 IFRrunway where no 
elC!ctronic ~lide slope is available. 

Nvnscheduled commercial service 
means the carriage'by ai rcraft in air 
commerce of persons or property for 
compensat ion or hire that are not 
opera t?d in reg1.l! :1fJy 'scheduled service 
such aoS .charl'e.r fiignls. , 

, Prese.$ value (PV) means the va'lue of 
a stream of future benefits or costs that 
are discounted to the presen t. 

PI/B or BPV me3ns the discounted 
value o f life cycle benefits. 

PVC or CPV means the discounte d 
va lue of life cycle benefits. 

PVCA1 or CAJPV means the 
discount ed value of oper:ltions and 
maintenance costs le.'ls term:nation 
c03tS over a facili ty' s remaining life 
cvde. 

- Runway means a defined rectar.gular 
area on a land airpo rt prepared fer the 
landiilg and takeoff o f aircraft along its 
le]'!gth. 

Runway ""isual range means an 
instrumentally derived value based on 
strmdal'd calibrations that represent the 
horizonlal distance a pilot will see down 
the runwa y from the approach end. 

Scheduled commercial service means 
the ci1.rri age by airc raft in air commerce 
unde r Parts 121. 127, and 135 of persons 
or property for compensation or hire 
based on published flight schedules. 

Separation means the spacing of 
aircraft in night and while (anding and 
lC! king off to achieve their safe and 
orderly mo·.'ement. 

Tak.eoff clearance means 
authorization by an airport traffic 
control tower for a n aircraft to ta ke off. 

Tower cab means an ATC facility 
located at an airport. Contro llers at 
these faciliti es di rect ground traffic • 
takeoffs, and landings. 

Traffic advisories means advisories 
issued to alert pilots to other known or 
observed air traffic which may be in 
such proximity to the position or 
intended route of flight of their aircraft 
to warran t attent ion. 

Traffic pattern means the flow of 
aircraft opera ting on and in the vicinity 
of an airport during specified wind 
conditions as estab lished by appropriate 
authority. 

VFR traffic means aircraft operated 
sole ly in accordance with Visual Fligh t 
Rules. 

Visual flight rules (VFR) means rules 
tha t govern the procedures for 
conducting flight under visual 
conditions. The term "VFR" is also used 
in the United States to indicate weather 
condit ions that are equal to or :s realer 
than minimum VFR requ irements. In 
addition, "VFR" is used by pilots and 
controllers to indicate the type of flight 
plan. 

Visual metearolog/cal conditions 
{VMC) meann meteorological conditions 
expressed in term:> of visib ility. distance 
from clouds, 3nd ceiling equal to or 
better than specified minima. 

Subpmt 8-Airpor1 Traffic Control 
Towt!rs 

§ 170.11 Scope. 

This subpar t sets forth establishment 
and discontinuance criteria for Airport 
T:-affic Control Towers. 

§ 170.13 Airport Traffic Control Tower 
(ATCn Establishment Crit~ria . 

(al The following criteria alcng with 
genera l facility establishment stand;:uds 
mus t be met'before an airport can 
qualify for a n ATCT: 

(1) The airpa,t. whether publicly ar 
privately owned. must be open to and 
available for use by the public as 
defined in the Airport and Airway 
Improvement Act of 1982; 

(2) The airport must be recognized by 
and contained within the National Plan 
of Integrated Airport Systems; 

(3] The airport owners/authorities 
must have entered into appropriate 
assurances and covenants to guarantee 
tha t the airport will cOf1tinue in 
operation for a long enough period to 
permit the amortization of the ATCT 
investment; 

[4) The FAA must be furnished 
appropriate land without cost for 
construction of the ATCT; and 

(5) The airport must meet the benefit· 
cost ratio criteria specified herein 
utili zing three consecu tive FAA annual 
counts and projections of future traffic 
during the expected life of the tower 
facility. (An FAA annual count is a 
fis cal year or a calendar year activity 
summary. 'Where actual traffic counts 
are unavailable or not recorded, 
adequately documented FAA estimates 
af the scheduled and nanscheduled 
activity may be used.) 

(b) An airport meets the establishment 
criteria when it sa tisfies paragraphs 
[a)(l) through [a)(5) of this section and 
its benefit-cost ratio equals or exceeds 
one. As defined in § 170.3 of this part. 
the benefit·cos t ratio is the ratio of the 
presen t value of the ATCT life cycle 
benefit, (SPV) ta the present value of 
ATCT life cycle casts (CPV). 

BPV /CPV>1.0 

(c) The sa tis factio n of all the criteria 
listed in this section does not guarantee 
tha t the airport will receive an A TeT. 

§ 170.15 ATCT Oiscontinuancg Criteria. 

An ATCT will be sub ject ta 
d iscontinuance when the continued 
operation and maintenance costs less 
terminatia n casts [CMPV) of the ATCT 
exceed the present value of its 
remaining life~cycle benefits (BPV): 

DPV /CMPV < 1.0 
I:lsued in Washington, DC on D2cember 26. 

1990. 

James B. Busey. 
Administrator. 
[FR Doc. 91-29 Filed 1-2- 91: 8:45 am] 
BILLING eOCE 4910·13·M 
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DEPARTMENT OF TRANSPORTATION

Federal Aviation Administration

14 CFR ParIs 1 and 23

[Docket No. 25811; Arndt. Nos. 1-37 and 23
421

RIN 2120-AC15

Small Airplane AirworthIness Review
Program Amendment No.2

AGENCY: Federal Aviation
Administration [FAA), DOT.
ACTION: Final rule.

SUMMARY: This final rule upgrades the
aif\vorthiness standards for normal,
utility, acrobatic, and commuter
category airplanes. This amendment
provides air~:orthineS5standards for
ad\'anccments in technology being
incorporated in current designs, permi~5
type certification of spin resistant
airplanes, and reduces the regulatory
burden in showing compliance with
some of the requirements for the design
and type certification of small airolanes.
These new and amended airworll;iness
standards also result in the need for
new definitions. As a result, new
definitions are added.
OATES: February 4, 1991.
FOR FURTHER n-4FORMATION CONtACT:
Ervin E. Dvorak, Standards Office
(ACE-UO), Aircraft Certification
Division. Central Region, Federal
Aviation Administration, room 1544, 601
East 12th Street, Kansas City, Missouri
64106; Telephone (816) 426-5688.
SUPPLEMENTARY INFORMATION:

Regulatory History

This amendment is based on Notice of
Proposed Rulemaking (NPRM), Notice
No. 89-5, (54 FR 9276, March 6, 1989). All
comments received in response to
Notice No. 69-5 have been addressed in
the adoption of this amendment.

Related Activity

The FAA announced the Small
Airplane Airworthiness Review Program
on January 31, 1983 (48 FR 4290), and
invited all interested persons to submit
proposals for consideration. The goal of
the review program was to provide an
opportunity for the public to participate
in improving. updating and developing
the airworthiness standards applicable
to small airplanes. as set forth in part 23
of the Federal Aviation Regulations
(FAR). Where applicable, the review
program was extended to the new
commuter category requirements
because the commuter category
incorporated existing small airplane
requirements as set forth in amendment
23~14 (52 FR 1806, Januarl' 15, 1987).
Approximately 560 proposals were

received in response to the request for
proposals.

Following receipt of the proposals, the
FAA puhlished Notice No. CE-84-1 (49
FR 30053. July 25. 1984). containing the
availability of agenda, compilation of
propcsals. and announcement of the
Small Airworthiness Review Program
conference. That conference was held
on October 22-26. 1984, in 51. Louis,
t>.1issouri. A copy of the transcript of all
discussions held during the conference
is filed in FAA Regulatory Docket 23494.

After reviewing the proposals and the
public comments received at the
conference, the FAA's first related
ruiemaking action concentrated on
updating safety standards related to
cabin safety and improved
crashworthincss. On August 15, 1988 (53
FR 30802), in amendment 23-36, the FAA
npgraded the standards for cabin safety
and occupant protection during
emergency landing conditions, which
included dynamic testing requirements
for the seat/restraint systems of small
airplanes. .

After further review of the conference
proposals and the comments received at
the conference, the FAA concluded that
Small Airplane Airworthiness Review
Program Notices No.2 and 5 were next
in priority. These two notices ~ere
puhlished on the same date, March 6,
1989, as Notice No. 69-5 (54 FR 9276)
and Notice No. 89-6 (54 FR 9338). Action
on Notice No. 69-6 will be accomplished
in a separate final rulemaking document.
This final rulcmaking action, resulting
from Notice No. 89-5, considers all
comments received on that notice.

Discussion of Comments

General

lnterested persons were invited to
participate in the development of these
final rules by submitting written data,
views, or arguments to the regulatory
docket. Seven comrnenters responded to
Notice No. 89-5. Substantive changes
and editorial changes have been made
to the proposed rules based on relevant
comments received and on further
review by the FAA. Two of these
commenters strongly support the
adoption of these proposals and
commend the FAA for this needed
upgrading of the regulations.

One commenter believes that the
ongoing rulemaking actions have
resulted in a continuing increase in the
cost and complexity of certification
requirements for general aviation
airplanes. This commenter cites, as an
example of this increased cost, the
"dynamic testing of an airplane to prove
it will meet the new certification
requirements," and states that "For a

small airplane, this test would mean the
destruction of a minimum of 3 to 9
fuselages costing a total of from cne to
two million dollars." consequently, this
commenter expresses support for the
primary category rulcmaking (54 FR
9738, March 7, 1989) and urges
expeditious adoption of that rulemdking
action.

Proposals in this rulemaking action
respond to changes in design technology
that were not envisioned in the current
airworthiness standards and provide an
acceptable level of safety for that new
technology. Any additional airplane
costs that may occur from these
proposed new requirements are the
result of an airplane manufacturer's
selection of the technology for a new
airplane design. In regard to the
commanter's example of dynamic
testing requirements that would require
the destruction of several fuselages, the
FAA has not been ahle to identify
dynamic requirements that would
require the destruction of a single
fuselage. The FAA helieves that this
comment refers to the recently adopted
dynamic seat testing requirements of
amendment 23-36. The new seat design
and dynamic testing needed to establish
compliance may exceed the cost of the
seat design and static test needed to
show compliance with older
requirements; however, the net benefits
to be realized from the reduction in
occupant fatalities and injuries are
expected to exceed the increase in cost.
Finally, this commentcr's
recommendation on the expeditious
adoption of the proposed primary
category aircraft rule is being addressed
in a separate rulemaking action.

Discussion of Comments to Speclfic
Sections ofPart 23

The following comments and
discussions are keyed to like·numbered
proposals in Notice No. 89-5 with the
exception of proposal 27-1 that was
inadvertently omitted from the notice.
Comments of an editorial nature are not
included in the discussion.

Proposals 1, 3. These proposals
contain the authority citations for parts
1 and 23. No comments were received
on these proposals.

Proposol2. This proposal would adopt
generally accepted terminology into part
1, "Definitions and Abbreviations," to
define airplan~ components and
configurations that have come into use
with new airplane designs and
advanced technology. No substantive
comments were received on this
proposal and it is adopted as proposed.

Proposal 4. This proposal, which is
applicable to normal, utility, and
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acrobatic category airplanes, would
establish a climb gradient in § 23.67 as
the performance requirement for the
one-eogine-inoperative flight condition
in place of the current rate of climb
requirement. It is based upon the
airplane's landing configuration stalling
speed and would consolidate the
airplane configuration requirements for
determining climb gradients into one
paragraph rather than three paragraphs,
as currently stated.

One commenter states that presenting
climb requirements as a cHmb gradient.
instead of the rale of climb, is a step
forward and that the climb gradient
could be used directly to determine
takeoff obstacle clearance performance.
However, the commenter is concerned
that all airplanes with a VS1 of 61 knots
or less, and 6,000 pounds or less
maximum weight, were excluded
because of the retention of the words
"rale of climb." The FAA agrees that the
change would be consistent with the
other climb requirements. Therefore. the
word "rate" in § 23.67(b)(2) has been
replaced with the word "gradient".

The same cornmenter states that. in
§ 23.67 (bJ[1). (c)(2)(i), and (c)(2)(ii). tbe
gradient should be expressed as 8 ratio
of 1:67 instead of 1.5 percent (or 1:133
instead of .75 percent) for consistency
with the other part 23 climb
requirements. The FAA agrees with
maintaining consistency, where
possible, but the current expression of
climb gradient for commuter category
airplanes is expressed as a percentage,
Le.. 1.2 percent rather than a ratio of
1:83. Therefore. the FAA is adopting this
requirement as proposed to be
consistent with commuter category
airplane requirements. At some future
date, a revision may be considered to
change the ratios in § § 23.65(a) and
23.77(a) to percentages.

One commenter states that, although
there is explanatory language to the
contrary. the one·engine-inoperative
minimum climb requirements are being
raised and no justification is given for
this increase. Another commenter states
that the change in minimum climb
requirements for one·engine·inoperative
reciprocating engine powered airplanes
of more than 6,000 pounds is without
foundation. This commenter refers to the
NPRM discussion of one-engine
inoperative accidents and states that the
FAA makes no correlation between the
accidents and one-engine·inoperative
performance. The commenter concludes
that the regulatory increase is arbitrary.

While a perfect correlation between
accidents and one-engine·inoperative
performance does not exist. the FAA
has determined that sufficient
correlation exists to justify an increase

in the minimum performance
requirements of § 23.67. However. the
increase is not significant when
compared to the actual performance
achieved by current type certificated
designs. The proposal also would
establish a uniform minimum
performance standard for one-engine
inoperative climb for all multiengine
airplanes with maximum weights of
6.000 pounds or more, or stall speeds in
excess of 61 knots. This performance
standard is unrelated to the landing
configuration stall speed and requires a
minimum climb gradient. Accordingly,
the proposed gradients are adopted as
proposed.

Contrary to one commenter's
statement that the proposal would
unnecessarily limit the payload
capability of aircraft with stall speeds of
61 knots or less, the climb performance
requirements for airplanes with a stall
speed ofless than 61 knots are not being
changed by tbis proposal. This proposed
regulation would change only the climb
performance measurement from rate of
climb to climb gradient.

One comrnenter does not believe that
the phrase proposed in § 23.67(a)"- ••
at each weight established as an
operational limit ........ should apply to
the one-engine·inoperative climb
performance of reciprocating
multiengine airplanes. The FAA agrees
with the commenter and § 23.67(a) is
changed accordingly by removing this
phrase. However, the weight, altitude.
and temperature requirements for
turbine-powered airplanes are retained
in § 23.67(c)(1).

In the NPRM, tbe minimum speed
requirement to maintain the steady
climb gradient performance requirement
was inadvertently omitted from the
proposal. The last sentence of the
explanation for this proposal in the
NPRM demonstrates that the FAA's
intent was to require compliance with
the climb gradients of § 23.67 at a speed
not less than 1.2 Vg1 • No comments were
received concerning this omission.
Consequently. § 23.67 (b)(1), (b)(2).
(c)(2)[i), (c)[2)[ii) has been changed to
add the phrase "at a speed not less than
1.2 VS1 -

After further examination of this
rulemaking action. it was noted that the
references to § 23.67 in § 23.1047 were
not addressed in tbe NPRM. With the
changes to § 23.67, conforming revisions
must also be made to § 23.1047 (d).
(d)[1). (d)(5). and (e). This proposal is
adopted with the aforementioned
changes.

Proposol5. This proposal would
revise § 23.75 and require that landing
distances be determined for all
airplanes by using a steady approach at

a gradient of descent of 5.2 percent. It
also would require that landing
distances for airplanes with short field
landing features be determined at the
maximum steady approach gradient
selected by the applicant as an
operating limitation. It would require
that if any device used in determining
the landing distance is dependent on the
operation of any individual engine, the
distance with th~t engine inoperative
must be determined. If the use of other
compensating means would result in a
landing distance not more than that with
all engines operating, then the all engine
operating distance may be used. The
landing should not require more than
average piloting skills under the
operatirm conditions expected in
service.

One commenter states that it is
impractical to eliminate idle power
approaches for light. single~engine
aircraft. The commenter maintains that,
although acceptable for heavier single
engine airplanes and for most twin
engine airplanes. use of a steady.
closed-throttle glide should continue to
be permitted as 8 landing procedure for
light. single·engine airplanes. The FAA
agrees that idle power approaches
should not be eliminated as an
additional alternate approach condition
if landing distance data is provided
using a 5.2 percent gradient approach.
This metbod will provide landing
distance data for the normal approach
and landing environment from a
standard instrument landing system in
which all airplanes may be required to
operate. Section 23.75(a)(2) has been
changed to clarify that the landing
distance data. at other than a 5.2 percent
gradient, is optional data in addition to
the 5.2 percent gradient data. Section
23.75(a)[2) permits idle power
approaches for aU airplanes. including
those with short field landing features,
such as light, single-engine airplanes.

Two commenters state that. as
proposed in the notice, § 23.75(a)(2) is
not clear in which would be considered
short field landing features. One of these
commenters further states that
additional clarification is needed on
how a maximum steady approach
gradient can be a defined operating
limitation in a basic airplane. In
consideration of these comments, and
after further consideration of the
explanation material in the NPRM, the

'words "short field landing features"
have been removed from § 23.75(a)[2).ln
addition to approaches using the 5.2
percent gradient lanrling data. this
section permits approaches at 8 gradient
steeper than 5.2 percent, regardless of
the airplane's landing features. The
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3pplicant must demonstrate that these
steeper approaches are safe and can be
executed by pilots of average skill. A
change to § 23.75(a)[2) has been made in
response to the comment about defining
an operating limitation. Any operating
limitations that are required for the
approach should be displayed to the
pilot through the use of the cockpit
instruments. When the approach
gradient in steeper than 5.2 percent. a
maximum rate of descent gradient must
be used to pl'ovide an acceptable
limitation, provided that an appropriate
indication is available to the pilot.

One commenter is concerned about
the increasing conservatism for
determining landing distances.
especially in regard to atmospheric
conditions. The commenter states that
an FAA advisory circular recommends
procedures to be used for generation of
landing performance data based on the
most conservative atmospheric
conditions; the commenter believes that
these procedures are incorrect. Proposed
§ 23.75(b) states that "the landing may
not require more than average piloting
skill or conditions." The FAA agrees
that the proposed change to § 23.75(h),
as stated in the NPRM, needs

-clarification. Accordingly, § 23.75(b) bas
been changed to "the landing may not
require more than average piloting skill
when landing during the a-tmospheric
conditions expected to be encountered
in service, including crosswinds and
turbulence."

Proposed § 23.75(h) has been adopted
as § 23.75(g) and the present § 23.75(g),
which contains additional requirements
for commuter category airplanes, has
Leen redesignated as § 23:75(h). This
proposal is adopted with the
aforementioned changes.

proposol6. The proposal would
amend § 23.161 by establishing
ail"\rYorthiness standards for those
airplanes for which a maximum
operating limit speed, VMO, has been
established in accordance with
§ 23.1505(c). In addition, the proposal
addresses additional flight conditions
for which, as 8 minimum requirement,
the airplanes need to be trimmed.

Concerning proposed § 23.161(c)(2)(ii),
one commenter states that the current
rule, which partially ties approach trim
to the landing performance .requirements
of § 23.75, is preferred for safety
reasons. The FAA agrees with tbe
commenter that the current rule
provides an approach trim requirement,
which accounts for the landing flap
setting(s) and speeds. After further
consideration of the proposed change.
the FAA recognizes that the proposed
rule would not provide an approach trim
requirement that is appropriate for those

applicants who may wish, to
demonstrate landing distance at speeds
greater than 1.3 V500 Therefore, the
proposed change to § 23.161(c)(2)(ii) is
withdrawn and the current rule is
retained.

Concerning proposed § 23.161(c)(3J(i),
one commenter states that Va is' not a
typical "sustained cruise speed" for oon
turbine-powered airplanes. The
commenter recommends that .9VH be
used (rather th'aD VH)' as in proposed
§ 23.161(b)(1). The FAA agrees that the
maximum speed in level flight at
maximum continuous power (VH) is not
a typical sustained cruise speed for
reciprocating engine powered airplanes.
However.. after review of discussions
conducted at the Small Airplane
Airworthiness Review Conference, the
FAA has determined that VII can be a
sustained cruise condition. 'Retention of
the change to § 23.161(c)(3)(i) is
essential, and this portion of the
proposal is adopted without change.

One cominenter states that one
problem with the proposed change to
§ 23.161[d) is the requirement that the
trim speed be "the speed used in
complying wHh § 23.67." The commentcr
states that. before amendment 23-34,
§ 23.67 covered only the gear-up, flaps-
up claim condition, and the 8'peeds used ,
in complying were close to the speed
range called out in § 23.~'61. Amendment
23-34 added the commuter category one
engine-operative climb requirements to
§ 23.67, including the second segment
climb requirements involving a flight
condition "at 8 speed of 1.2 V51, gear up,
with takeoff flaps extended. This
proposal, in conjunction with revised
§ 23.67, would cause the 3-axis trim 
requirement t{) be applied in a manner
identical to the commuter category
second segment climb condition. The
proposed requirement for 3-axis
trimmabililyat the second segment
climb condition would be very difficult
to achieve and is not a reasonable
requirement. The FAA Dgrees that the
proposed revision to § 23.161[d) was not
intended to address trim requirements
during the transitory commuter category
second segment climb requirements. The
FAA also agrees that it is not
reasonable or necessary to achieve 3
axis trimmability during second segment
climb. Therefore, proposed § 23.161(d) is
revised to incol})orate the commuter
category longi1udinal and directional
trim requirements adopted in
amendment 23-34.

The same commenter states that there
are several possible climb speeds
associated with Gurrent and proposed
§ 23.67 for all categories of airplanes.
The commenter points out that current
§ 23.67(d) requires that,·for all

multiengine airplanes. the sp-eed for besl
rate of climb with one-engine~
inop-erative must be -determined; this
requirement is common to- all airplane
categories and is the logical one-engine
inoperative trim speed to use. It is the
same speed as Vy in current § 23.161{d)
and it provides some speed margin.
which makes compliance somewhat
easier. The commenter, therefore,
recommemls that the longitudinal and
directional trim speed range be from Vy

to 1.4 VSI with the critical engine
inoperative and, if applicable. its
propeller in the mini~um drag position.
The FAA does not agree with the
commenter concerning normal. utility,
and acrobatic category airplanes. As
stated in the NPRM, testing at a trim
speed more closely related to
operational climb speeds is desirable.
Accordingly, § 23.161(d) is adopted as
proposed, except to specify its
applicability only to normal, utility, and
acrobatic category airplanes.
Additionally, a review of the transcript
of the Small Airplane Airworthiness
Review Conference verifies that the
FAA's intent with respect to the position
of the inoperative propener is that the
propeller be in the minimum drag
position. Therefore, § 23.161(d) has been
changed to clarify the intent that the
inoperative propeller be in the minimum
drag position.

This commenler also states that
clarification by an advisory circular is
needed when the final rules are
published with respect to the lateral trim
force requirements not exceeding five
pounds. The commenter. states that this
force is very small when compar-ed to
normal 'system friction and asks if this
condition is for maximum lateral fuel
imbalance. The FAA will revise
Advisory Circular 2:HlA, "Flight Test
Guide for the Certification of Part 23
Airplanes," to describe an acceptable
means of compliance with the lateral
trim force requirements. Concerning the
commenter's question on lateJlal fuel
imbalance, § 23.21(aJ would require that
compliance with § 23.161(d) be shown
with maximum lateral fuel imbalance.
Tms proposal is adopted with the
aforementioned changes.

Proposal 7. This proposal would .
amend § 23.221 to allow certification of
single-engine, normal category airplanes
as spin resistant, an alternative to the
current.requirement of being
recoverable from 8 one turn spin.

One commentel" states that spin
treatment pr.oposed in thenot4ce would
deprive the flying public of safety thai
has been available for over 50 years.
Also, the technology that led to the
proposal for a "spin-resistant" class of
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airplanes would contribute to a genuine
advance in safety if applied to
eliminating spins. The commenter
recommends that § 23.221(a) be changed
to read. "Normal Category airplanes
shall he incapable of spinning." The
commenter's suggested change would
require a significant change in the
existing technology and is. therefore, not
being considered by the FAA at this
time. Accordingly, the proposal is
adopted without change.

One commenter supports proposed
§ 23.221(a)(1)(iii). which states that any
use of primary flight or engine power
controls should not result in an
irrecoverable spin situation. However.
this commenter also advocates special
consideration of the reversed spin
recovery case, which is defined as
applying elevator before rudder. In the
commenter's experience, this is a
situation that is likely to be abused and
one that merits special attention by the
pilot. The subject of reversed recovery
was discussed in detail during the Small
Airplane Airworthiness Review
Conference. As concluded in the NPRM,
the proposed rule concerning misuse of
controls during spin recovery includes
reversed spin,recovery, and a specific
requirement for reversed recovery is not
necessary. The proposed rule on misuse
of controls is changed only slightly from
the existing rule. which has a long
history of satisfactory airplane service
experience. Accordingly,
§ 23.221(a)(1)(iii) is adopted as
proposed.

Concerning § 23.221(c)(3), one
commenter states that this proposal
appears to require exploration of power
effects throughout acrobatic spins and
that previous guidance was to explore
power only through the first turn. The
commenter believes that the rule was
expanded without justification. This
commenter is correct that the proposal
requires the exploration of power effects
throughout the acrobatic spin. As
discussed at the Small Airplane

. Airworth.iness Review Conference. the
intent of the proposal is to make it
impossible to obtain irrecoverable spins
with any use of flight controls or engine
power controls. As noted in the l\TPR1-l,
the inclusion of the reference to engine
power controls was accepted without
comment at the conference. Following
the review of the conference proposals
and comments offered at the conference.
the FAA has determined that engine
power controls should be considered
and this proposal is adopted as
proposed.

Proposo/8. This proposal would
establish § 23.301 criteria for
determining loan intensities and

distributions for airplanes with canard
and tandem wing configurations. No
comments were received on this
proposal and it is adopted as proposed.

Proposo/9. This proposal would
establish a new § 23.302 to require that
airplanes with canard or tandem wing
configurations meet all requirements of
subpart C and subpart D applicable to a
wing. This proposal is necessary
because the forward structure of a
canard or a tandem wing configuration
performs both a control function and a
lifting surface function similar to a main
wing. and. therefore, it should meet both
the wing and control surface
requirements.

In the NPRM. the requirements in
§ 23.302(a) refer only to subpart C. One
commenter states there could be
confusion and recommends that subpart
D be added to § 23.302(a); that is.
subpart D is iniplied indirectly througb
reference to subpart C. For example. a
forward wing of a canard configuration
should also meet the requirements in
§ 23.641, subpart D. The FAA agrees
with the commenter and, for clarity,
§ 23.302(a) is revised to add subpart D
as a requirement. This proposal is
adopted with the aforementioned
changes.

Proposo/IO. this proposal would
correct an error in § 23.331(a) by
changing the reference to § 23.331 to
§ 23.333 in existing paragraph (a). Also,
a new paragraph [c) would be added to
§ 23.331 to ensure that flight loads
applicable to horizontal surfaces in
canard and tandem wing configurations
are evaluated during the type
certification process. No comments were
received on this proposal and it is
adopted as proposed.

Proposo/ll. This proposal would
establish gust load requirements in
§ 23.341 that must be met by an airplane
with canard or tandem wing
configurations.

One commenter provides the
following analysis in regard to gust
loads requirements. It has been shown
many times. on a wide range of
conventional airplanes. that wing gust
loads can be accurately or
conservatively estimated from the
results of the current load factor formula
of § 23.341. The accuracy of this
approximation is dependent upon wel1
proven assumptions concerning the
nature of the response of a conventional
airplane to a vertical gust. For a canard
configured airplane. some of these basic
assumptions are not valid. In particular.
the forward wing can impart a
considerable nose-up pitch to the
airplane before the main wing becom~s
immersed in the gust. This condition is

likely to nullify the assumption that the
response can be considered to be
adequately represented only by the
plunge motion of the airplane. Also. the
downwash influence of the forward
wing on the main wing can lead to
significant redistribution of the
aerodynamic loading across the wing
span.

The commenter also points out that
the inertia load factor on the canard
configured airplane can be
underestimated by the formula in
existing § 23.341. In addition to the
difference in inertia factors. the
aerodynamic loads occur at different
times than the peak inertia factor. This
condition could result in substantially
underestimating the net load on the
main and forward wing if the formula
assumption in existing § 23.341 was that
the peak aerodynamic load and peak
inertia load occurred simultaneously.
This assumption is valid only for
conventional airplanes. For canard
configured airplanes, for both the main
wing and the forward wing. the inertia
relief is significantly below the value
that would be computed using the peak
acceleration at the center of gravity of
the airplane.

The FAA agrees with the commenter
and § 23.341(a) is revised to address, for
a canard or tandem wing configured
airplane. the concern that the relieving
inertia load is not in phase with the
forward wing load or the main wing
load. The words. "to develop the gusl
loading on each lifting surface," were
added to clarify that the gust load
analysis must be performed considering
each surface separately. This proposal is
adopted with the aforementioned
changes.

Proposo/12. This proposal would
extend the yawing requirements in
§ 23.351. currently limited to vertical tail
surfaces. to all vertical surfaces. such as
winglets. in new airplane designs. This
change is considered necessary to
provide structural integrity for all
vertical surfaces equivalent to that
required for conventional vertical tail
surfaces. No comments were received
on this proposal and it is adopted as
proposed.

Proposo/13. The proposal would
change the healling preceding § 23.421 of
subpart C because the present heading
implies the sections foHowing it are
limited to tail surfaces of conventional
airplane designs. The sections under this
heading. as amended. are also
applicable to airplanes with canard and
tandem wing configurations. No
comments were received on this
proposal and it is adopted as proposed.
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Proposa/14. This proposal would
extend the current horizontal tail
balancing load requirements in § 23.421
for conventional configurations to
airplanes with canard and tandem wing
configurations and prohibit the use of
figure B6 of appendix B for tail surface
load distrJbution.

Two comments were received on the
proposal to prohibit the use of flgure B6
of appendix B. One of the commenters
believes that the appendix B method
provides inexpensive standardization
and 8 proven method of compliance and
recommends th8 t it be retained. The
other commenter agrees with prohibiting
the use of the appendix B method since
the criteria in appendix B are applicable
only to a limited range of light airplane
configurations and the technical
r.apability of industry is now such that
more realistic loads can be developed.

The FAA does not agree that the
continued use of appendix B is
appropriate for average load magnitudes
and load distributions for control
surfaces. Appendix B was provided
originally to define loads information in
the absence of a more rational analysis.
The curves and distributions shown in
appendix B represent average
conditions that were considered
conservative and, as such, are
compromises based on -typical airplanes
and aeronautical knowledge available
at that time. The information presented
in appendix B has been part of the small
airplane certification requirements since
the early 1930's. Particular curves, for
example the tail surface load
distribution of figure B6, have remained
unchanged. The FAA recognizes that the
intent of appendix B is to provide '
conservative load information when
more extensive analysis is beyond the
technical capability of the applicant.
The technical capability of the industry
has increased 8uch that more accurate
and realistic loads can be readily
developed for the specific airpJane
design under consideration without the
compromises used in appendix B. In
some cases, the use of appendix B does
not provide the conservative results
intended. Accordingly, the FAA is
removing appendix B in its entirety from
part 23.

Proposol15. This proposal would
extend the current maneuvering loads
requirements of § 23.423 for
conventional type airplanes to canard
and tandem wing configurations and
prohibit the use of appendix Bmethods
for demonstrating compliance. Where
the current requirements refer to control
deflections and up and down loads, it is
proposed to refer to the control
movements as nose-up and nose-down

pitching of the airplane. The reasons for
prohibiting the use of appendiX B are
discussed in detail in the explanatipn for
proposal H.

One commenter provides the
following analysis on the fundamental
difference of a canard configured
airplane and a conventional airplane in
Ihe response characteristics for pitching
maneuvering loads. With a conventional
airplane. nose-down pitching is
achieved by producing an upload on the
tail surface. This load tends to increase
the airplane's normal overall
acceleration. Wing aerodynamic loads
can be reduced to avoid exceeding the
limit maneuvering load factor, but the
full maneuvering capability is ensured
up to the prescribed level of norma)
acceleration. \Vith a canard. configured
airplane, nose-down pitching wiJI have a
negative forward wing load, which will
tend to decrease the airplane's normal
acceleration. To allow the checked
maneuver to reach the limit load factor,
the main wing lift must be increased,
This maneuver may lead to B critical
loading condition of the rear wing. An
equivalent level of safety between a
canard configured airplane and 8

conventional airplane can be ensured if
the main wing with pitch control is also
designed to the checked pitching
maneuver.

The FAA agrees with the comment
that the proposal, as twitten in the
NPRM, could be interpreted as not being
applicable to the main wing of an
airplane with a canard or tandem wing
configuration. In the NPRM, the words
"the main wing of a canard or tandem
wing configuration" were added to the
first sentence of § 23.423.

The commenter also states that the
applicability of § 23.423 could be
interpreted to exclude the supporting
structure of the horizontal surface. The
FAA agrees with this comment and the
words "and its supporting structure"
have been added to the first sentence of
the proposal The belanee of this
proposal addresses the maneuvering
loads on the forward surface of a three
surface configuration airplane, such as a
wing, canard configuration, with a
conventional tail. This three-surface
configuration could have a canard
surIace without pitch control. This
proposal is adopted with the
aforementioned changes.

Proposoll6, This proposal would
amend § 23.425 by extending the current
gust load requirements for the horizontal
tail surface to airplanes with a canard
and tandem wing configuration and
prohibit the use of appendix B, as
discussed in detail in proposal 14. No

comments were received on this
proposal and it is adopted as proposed.

Proposa/17. This proposal would
extend the current § 23.427 .
unsymmetrical loads requirements for
horizontal tail surfaces of conventional
configurations to airplanes with canard
and tandem wing configurations. No
comments were received on this
proposal and it is adopted 8S proposed.

Proposoll8. The proposal would
remove the word "tail" from the heading
preceding § 23.441 because the present
heading implies that the sections
following it are limited to tail surfaces of
conventional airplane designs. The
affected sections, as amended, would be
applicable to design features of
airplanes utilizing vertical surfaces at
Jocations other than the tail of the
airplane. No comments were received
on this proposal and it is adopted as
proposed.

ProposollY. This proposal would
extend the maneuvering Joads
requirements of § 23.441, which are
currently limited to vertical tail surfaces,
to all vertical surfaces. such as winglets,
in new airplane designs. It also would
prohibit the use of appendix B. as
discussed in detail in proposal 14. No
'Comments were received on this
proposal and it is adopted as proposed.

Proposo12D. This proposal would
extend the gust load requirements of
§ 23.443 for conventional airplanes 10
include the canard and tandem wing
configuration and prohibit the use of
appendix B, as discussed in detail in
proposal 14. No comments were
received on this proposal and it is
adopted as proposed.

Proposo121. This proposal would
amend the outboard fin requirements in
§ 23.445 to include all loads that are
likely to occur simultaneously. It would
require that the rational analysis include
all loads likely to be applied to
horizon tal surfaces, and the 19
unaccelerated normal horizontal surface
loads during the maneuvering conditions
specified in § 23.441. It also would
extend the requirements to.an vertical
surfaces that are mounted on horizontal
surfaces, including wings. No comments
were received on this proposal and it is
adopted as proposed.

Proposo122. This proposal would
prohibit the use of appendix B in
§ 23.455, as discussed in detail in
proposal 14. No comments were
received on this proposal and it is
adopted as proposed.

Proposal 23. This proposal would
extend the current requirements of
§ 23.677 for powered trim system
runaways to all categories of part 23
airplanes. No comments wer~ received
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on this proposal and it is adopted as
proposed.

Proposal2-1. This proposal would
update § 23.701 to include provisions for
airplanes with a flap configuration other
than one flap on each wing. Some
airplanes currently being manufactured
have two flaps on each side of the
airplane and some are designed with
flaps on canard and tandem wings. It
also addresses the failure of any single
element in the flap control system and
would permit an equivalent alternate
means to the mechanical
interconnection of the flaps as required
by the present rule. No comments were
received on this proposal and it is
(tdopted as proposed.
_ Proposal 25. This proposal would
establish minimum airworthiness
standards in § 23.735 for airplanes
equipped with antiskid braking systems.
No comments were received on this
proposal and it is adopted as proposed.

Proposal 26. This proposal would
extend the current § 23.831 requirements
to provide for hazardous gas-free
ventilating air and for smoke evacuation
to all 'categories of part 23 pressurized
airplanes. No comments were received
on this proposal and it is adopted as
proposed.

Proposol27. This proposal would add
a § 23.939 requirement for an in-flight
investigation of turbocharged
reciprocating engine operating
characteristics. It also would make it
clear that, for turbine engines, the
airflow distortion must not cause
vibration harmful to these engines.

One commenter questions why the
praposal for § 23.939(b) is limited to
turbocharged engines. The commenter
does not provide a different proposal for
extending the applicability to other
engine types or provide any justification
or recommendations to include other
types of engines.

At the review conference, there was
no recommendation to extend this
requirement to other engine types. The
existing paragraph ~ 23.939(a) provides
in-flight investigation requirements for
turbine engines. Proposed paragraph (b)
would add similar requirements for
turbocharged reciprocating engines. The
FAA recognizes that there may be some
merit to the comment. but the
cammenter does not suggest other
engine types or offer supporting
justification. The need to extend this
requirement to other engine types was
not discussed at the Small Airplane
Airworthiness Review Conference.
Adequate justification for changing the
requirement from the proposal in the
I\PRM is not available at this time. The
FAA will consider this comment in

future rulemaking activities and
§ 23.969[b) is adopted as proposed.

In addition. based on further study by
the FAA. it was determined that the
references in § 23.1047(d), (d)(l), (d)(5),
and (eJ need to be changed to agree with
lhe proposed changes to § 23.67.

Propasal28. This proposal would add
a new § 23.1109 that ensures clean air
far the pressurized cabins of airplanes
equipped with pressurization systems
taking bleed air from turbocharger
systems. This proposal would estabHsh
requirements similar to those required
for bleed air from turbine engines,
currently stated in § 23.1111.

A commcnter requests guidance by
asking two questions about the
proposed rule: Whether the operating
procedures for emergencies may be used
to meet the rule. and whether the
alternate induction air may still come
from the engine compartment.
Additional details on describing the
entire system design are required to
answer these questions. Since these
questions are in the nature of seeking
guidance, these issues will be addressed
by a future policy letter or advisory
circular after the rule is adopted. The
proposal is adopted as proposed.

Proposal 29. This proposal would
revise § 23.1163 to require that any
accessory re~otely driven by an engine
of normal. utility. and acrobatic category
airplanes must cease hazardous rotation
following a malfunction. This
requirement was adopted for commuter
category airplanes in amendment 23-24.
The proposal also would add torque
limiting criteria for accessory drives of
accessories mounted on engines and
would add requirements for accessories
driven by gearboxes. No comments were
received on this proposal and it is
adopted as proposed.

Proposa/30. This proposal would
require a heated pitot tube. or an
equivalent means of preventing
malfunction due to icing, and would
clarify the requirement that a heated
pitot tube be part of the system approval
for flight in icing conditions, pursuant to
§ 23.1419. No comments were received
on this proposal and it is adopted as
proposed.

Proposa/31. This proposal would
revise § 23.1325 to allow airplanes that
are prohibited from flight in instrument
meteorological conditions (IMC) to be
certificated without an alternate static
air source. No comments were received
on this proposal. However, since the
reference to fMC includes icing
conditions, the proposal has been
modified to eliminate the unnecessary
wording and is adopted as modified.

Proposa/32. This proposal would
remove appendix B, as discussed in

detail in proposal 14, and is adopted as
proposed.

Regulatory Evaluation Summary

Introduction

This section summarizes the full
regulatory evaluation prepared by the
FAA that provides more detailed
estimates of the economic consequences
of this regulatory action. This summary
and the full evaluation quantify, to the
extent practicable, estimated costs to
the private sector, consumers, Federal,
State and local governments, as well as
anticipated benefits.

Executive Order 12291, dated
February 17, 1981, directs Feder.al
agencies to promulgate new regulations
or modify existing regulations only if
potential benefits to society for each
regulatory change outweigh potential
costs. The order also requires the
preparation of a Regulatory Impact
Analysis of all "major" rules except
those responding to emergency
situations or other narrowly defmed
exigencies. A "major" rule is one that is
likely to result in an annual effect on the
economy of $100 million or more, a
major increase in consumer costs, a
significant adverse effect on
competition, or is highly controversial.

The FAA has determined that this rule
is not "major" as defmed in the
executive order; therefore. 8 full
regulatory analysis, which includes the
identification and evaluation of cost
reducing alternatives to this rule, bas
not been prepared. Instead, the agency
has prepared 8 more concise document,
termed a "regulatory evaluation," that
analyzes only this rule without
identifying alternatives. In addition to a
summary of the regulatory evaluation,
this section also contains a regulatory
fleXibility determination required by the
1960 Regulatory Flexibility Act (Pub. L.
96-354) and an international trade
impact assessment. If more detailed
economic information is desired than is
contained in this summary. the reader is
referred to the full regulatory evaluation
in the docket.

Benefit/Cost Comparison

This rule amends several
airworthiness standards for small
airplanes. The amendments are based
on discussions at the Small Airplane
Airworthiness Review Conference held
in October 1964 in St. Louis.

Most of the amendments within this
rule are directed a1 developing uniform
airworthiness standards in addressing
the design a.nd incorporation of
adva.nced technology in small airplanes,
Many of the airworthiness standards
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have been applied previously as special
conditions in specific type certification
programs. The amendment also
facilitates the type certification of new
designs, canard or tandem wing
configurations. These amendments are
of a cost-relieving nature because they
eliminate the need for soecial conditions
processing, which often·involves costly
and unnecessary delays. In addition,
most of these amendments are optional
in the sense that the manufacturers are
not being directed to incorporate the
newest technology in their future models

but are instead being afforded a set of
regulations to follow should they choose
the applicable new equipment.

Furthermore, it was determined lhat
four of the amendments to part 23
involve quantifiable benefits in the form
of the prevention of fatalities, injuries,
and aircraft damage over the 20-year
study period. The combined net present
value of the benefits expected to accrue
from these amendments is estimated to
be $3.1 million.

Note: Fatalities prevented represent the
majority of the estimated benefits. In order to

SUMMARY OF ESTIMATED BENEFITS AND COSTS

[OOO's 1989 dollar&l

provide the public and government officials
with a benchmark compilrison of the
expected safety benefits of rulemaking
actions over an extended period of time with
estimated costs in dollars. the FAA currenlly
uses a minimum value of $1.5 million to
statistically represent a human fatality
avoided (in accordance with guidelines
issued by the Secretary of Transportation on
June 22, 1990).

The following table summarizes the
benefits and costs associated with the
amendments having quantifiable
economic impacts.

Costs
Estimated benefits

Amendments to the rule

23.221-23.445 Spin Resistant and Canard Configured Airplanes .
23.785 Antiskid Braking Systems ..
23.831 Ventilation .
23.1163 Powerplant Accessories ..

Total .

Nondiscounted

$8,618
310
34'
17.

$9,456

Discounted

$3,067

r
International Trade Impact Statement

The provisions of this rule will have
little or no impact on trade for both U.S,
firms doing business in foreign countries
and foreign firms doing business in the
United States. In the United States,
foreign manufacturers will have to meet
U.S. requirements, and, thus, they will
gain no competitive advantage. In
foreign countries, U.S. manufacturers
will not be bound by part 23
requirements and. therefore, could
choose to implement or not to
implement the rule solely on the basis of
competitive considerations.

Regulatory Flexibility Determination

The FAA has also determined that the
rule c.hanges will not have a significant
economic impact on a substantial
number of small entities. The FAA's
criteria for a small aircraft manufacturer
is one employing fewer than 75
employees. a substantial number is a
number that is not fewer than 11 and
that is more than one·third of the small
entities subject to the rule.

A review of domestic general aviation
manufacturing companies indicates that
only 2 companies meet the size
threshold of 75 employees or fewer. The
amendments to part 23 will. therefore,
not affect a substantial number of small
entities.

Federalism Implications

The regulations adopted herein will
not have substantial direct effects on the
States. on the relationship between the

national government and the States, or
on the distribution of power and
responsibilities among the various levels
of government. Therefore. in accordance
with Executive Order 12612, it is
determined that this final rule does not
have sufficient federalism implications
to warrant the prepara.tion of a
Federalism Assessment.

Conclusion

This document amends the
airworthiness standards to provide for
advancements in technology, including:
Type certification of spin resistant
airplanes; structures requirements for
canard or tandem wing configurations;
and requirements for antiskid. braking
systems. These airworthiness standards
provide design options to the
manufacturer that are not available
under existing regulations. This
document concerns rules that do not
impose a uurden. but merely afford an
alternative, and they will not result in a
major increase in consumer costs or
have an annual effect on the economy of
$100 million or more. The FAA has
determined that this amendment is not
major as defined in Executive Order
12291. For the same reason, this
amendment is not considered to be
significant as defined in Department of
Transportation Regulatory Policies and
Procedures (44 FR 11034, February 26,
1979). Since there are only two small
entities affected by this rulemaking, it is
certified lhat, under lhe criteria of the
Regulatory Flexibility Act. this

amendment will not have a significant
economic impact, positive or negative.
on a substantial number of small
entities. In addition. this final rule will
have little or no impact on trade
opportunities for U.S. firms doing
business overseas or for foreign firms
doing business in the United States. A
copy of the regulatory evaluation
prepared for this project may be
examined in the Rules Docket or
obtained from the person identified
under the caption "FOR FURTHER
INFORMATION CONTACT."

List of Subjects

14 CFR Part 1

Aircraft, Air transportation. Aviation
safety, Safety.

14 CFR Part 23

Aircraft, Air transportation, Aviation
safety, Safety.

The Amendment

In consideration of the foregoing, the
Federal Aviation Administration
amends parts 1 and 23 of the Federal
Aviation Regulations (14 CFR parts 1
and 23), as follows:

PART 1-DEFINITIONS AND
ABBREVIATIONS

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

Authority: 49 U.S.C. 1347, 1348, 1354(a),
1357(d)(2), 1372, 1421 thl'Ough 1430, 1432, 1442,
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•

• •

•
(5) Means for controlling the engine

cooling air Rupply in the position used in

•

•

•

•

•

•

•

•

•

•

••

(3) '* '* '*
(i) For normal, utility. and acrobatic

category airplanes, at any speeds from

[b)' • •
(1) For Donnal. utility. and acrobatic

category airplanes at a speed of 0.9 VH.

VC. V MO, whichever is the lower; and
• •

6. Section 23.161 is amended by
revising paragraphs (b)[l), [c)[l). [c)[2)
introduclory lext. [c)[2)(i). (c)[3)[i), [d)
introduclory lexl, [d)[l). and (d)[4); and
by adding a new paragraph (c)[4) to
read as follows:

§ 23.161 Trim.

[g) If any device is used thai depends
on the operation of any engine, and the
landing distance would be increased
when a landing is made with that engine
inoperative, the landing distance must
be determined with that engine
inoperative unless the use of other
compensating means will result in a
landing distance not more than that with
each engine operating.

[1) The steady approach must be ala
gradient of descent not greater than 5.2
percent (3 degrees) down to the 50-foot
height.

(2) In addition. an applicant may
demonstrate by tests that a maximum
steady approach gradient steeper than
5.2 percent, down to Ihe 5Q.foot height,
is safe. The gradient must be established
as an operating limitation and the
information necessary to display the
gradient must be available to the pilot
by an appropriate instrument.

[b) The landing may not require more
than average piloting skill when landing
during the atmospheric conditions
expected to be encountered in service.
including crosswinds and turbulence.

(f)' • •
(3l Is such that no more than average

skill is required to control the airplane.

(c)" '* '*
(l) A climb with maximum continuous

power at-
[i) The speed used in delermining the

climb performance required by § 23.65 of
this part with the landing gear retracted.
and the flaps in Ihe takeoff position; and

(ii) The recommended all-engines
operating climb speed specified in
§ 23.1585[a)[2)(i) of Ihis part.

(2) An approach al a gradienl of
descenl of 5.2 percent (3 degrees) with
the landing gear extended, and with

(i) Flaps retracled and at a speed of
1.4 VSJ ; and

5. Section 23.75 is amended by
redesignating paragraph [g) as (h); by
revising paragraphs (aJ. [b). and (f)[3);
and by adding a new paragraph [g) 10
read as follows:

§ 23.75 Landing.

[a) A steady approach with a
calibrated airspeed of not less than 1.3
V51 must be maintained down to the 50
foot heighl and-

•

•

the engine cooling tests required by
§§ 23.1041 through 23.1047.

(b) For normal. utility, and acrobatic
category reciprocating engine-powered
multiengine airplanes, the following
apply:

(1) Each airplane with a V", of more
than 61 knots, or of more than 6,000
pounds maximum weight. must be able
to maintain a steady climb gradient of at
least 1.5 percent at 8 pressure altitude of
5,000 feet at 8 speed not less than 1.2 V51

and al standard temperalure (41 'F) with
the airplane in the configuration
prescribed in paragraph (a) of Ibis
section.

(2) Each airplane with a V", of 61
knots or less and of 6.000 pounds or less
maximum weight must have its steady
climb gradient at a pressure altitude of
5.000 feet at a speed not Jess than 1.2 V51

and at standard temperature (41°F)
determined with the airplane in the
configuration prescribed in paragraph
[al of Ihis section.

[c) For normal, utility, and acrobatic
category turbine engine-powered
multiengine airplanes the following
apply:

(1) The sleady climb gradienl musl be
determined at each weight. altitude. and
ambient temperature within the
operational limits eSlablished by Ihe
applicant, with the airplane in the
configuration prescribed in paragraph
[a) of Ihis section.

(2) Each airplane musl be able 10
maintain at least the following climb
gradients with the airplane in the
configuration prescribed in paragraph
(a) of this section:

[i) 1.5 percenlal a pressure alii tude of
5,000 feet at a speed not less than 1.2
V S1 • and at standard temperature (41°F);
and

(ii) 0.75 percent at a pressure altitude
of 5.000 feel al a speed nolless Ihan 1.2
V" and 81 'F (slandard lemperature
plus 40 ·F).

(3) The minimum climb gradient
specified in paragraphs [c)[2) (i) and [ii)
of this section must vary linearly
between 41°F and 81 OF and must
change at the same rate up to the
maximum operating temperature
approved for the airplane.

•

•

•

•

•

•

•

•

•

(2) Remaining engines at not more
than maximum continuous power or
thrust;

•

Tandem wing configuration means a
configuration having two wings of
similar span, mounted in tandem.

Forward wing means a forward lifting
surface of a canard" configuration or
tandem-wing configuration airplane. The
surface may be a fixed. movable. or
variable geometry surface. with or
without control surfaces.

Winglet or tip fin means an out-of~
plane surface extending from a lifting
surface. The surface mayor may not
have control surfaces.

PART 23-AIRWORTHINESS
STANDARDS: NORMAL, UTILITY,
ACROBATIC, AND COMMUTER
CATEGORY AIRPLANES.

Canard means the forward wing of a
canard configuration and may be a
fixed. movable. or variable geometry
surface. with or without control
surfaces.

Canard configuration means a
configuration in which the span of the
forward wing is substantially less than
that of the main wing.

1443,1472,1510,1522. 1652{e), 1655{c}, 1657{f);
49 U.S.C. 106(g).

2. Section 1.1 is amended by adding
the definitions "Canard" and "Canard
configuration" after "Calibrated
airspeed"; "Forward wing" after
"Foreign air transportation"; '+randem
wing configuration" after "Takeoff
thrust"; and "Winglet or tip fin" after
"VFR over.the·top" to read 8S follows:

§ 1.1 General definitions.

3. The authority citation for part 23
continues to read as follows:

Authorily: 49 U.S.C. 1344. 1354(a). 1355.
1421,1423. 1425, 1428, 1429. 1430; 49 U.S.C.
106(SJ·

4. Section 23.67 is amended by
revising paragraphs (a) introductory
lexl. [a)(2), [a)[5), [b), and [c) 10 read as
follows:

§ 23.67 Climb: One engine Inoperative.
(a) For normal. utility. and acrobatic

category, reciprocating engine-powered
multiengine airplanes. one-engine
inoperative climb gradients must be
determined with the-
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the lesser of VH and VNO or V)!O. as
applicable. to 1.4 VS1 : and

(4) Wing flaps in the position selected
for showing compliance with § 23.67 for
normal, utility, and acrobatic category
airplanes and wing flaps retracted for
commuter category airplanes.

(4) A descent al 0,9 V~m or 0,9 VMO' ,

whichever is applicable. with power off:
and with the landing gear and flaps
retracted. .

(d] In addition, each multiengine :
airplane must maintain longitudinal and
directional trim. and the lateral coptrol
force must not exceed 5 pounds. at the
speed used in complying with § 23~67 for
normal, utility, and acrobatic categories
and at a speed between Vy and 1.4 Vst
for commuter category with-

(1) The critical engine inoperative, and
if applieable, its propeller in the
minimum drag position;
• * • *

7. Section 23.221 is amenqed by
revising paragraphs (a), [b), and (c)(3) to
read as follows: .

§ 23.221 Spinning.
(aJ Normal category. Except as

provided in paragraph (d) of this section.
a single-engine, normal category
airplane must demonstrate compliance
with either the one-turn spin or the spin
resistant requirements of this paragraph.

(1) One-turn spin. The airplane must
recover from a one-turn spin or a three
second spin, whichever takes longer, in
not more than one additional turn after
the controls have been applied for
recovery. In addition-

(i) For both the flaps-retracled lhe
flaps-extended conditions. the
applicable airspeed limit and positive
limit maneuvering load factor must not
be exceeded;

.(ii] There must be no excessive back
pressure during the spin or recovery;

(iii) It must be impossible to obtain
unrecoverable spins with any use of the
flight or engine power controls either at
the entry into or during the spin; and

(iv) For the flaps-extended condition,
the flaps may be retracted during the
recovery, but not before rotation has
ceased.

(2) Spin resistant. The airplane must
be demonstrated to be spin resistant by
the following:

(i) During the stall maneuvers
contained in § 23.201, the pitch control
must be pulled back and held against
the stop. Then, using ailerons and
rudders in the proper direction, it must
be possible to maintain wings-level
flight within 15 degrees of bank and to
roll the airplane from a 30-degree bank

•••

(c) Mutual influence of lhe
aerodynamic surfaces must be taken
into account when.determining flight
loads.

11. Section 23.341 is amended by
designating the existing text as
paragraph [b); by adding the words "for
conventional configurations" after the
word "analysis" in newly designated
paragraph [b); and by adding a new
paragraph [a) la read as follows:

§ 23.341 Gust load factors.

(a) The gust load for a canard or
tandem wing configuration must be
computed using a rational analysis,
considering the criteria of § 23.333(c), to
develop the gust loading on each lifting
surface or may be computed in
accordance with paragraph (b) of this
section provided that the resulting nel
loads are shown to be conservative with
respecl to lhe gust criteria of § 23.333[c).

for determining those loading conditions
are shown to be reliable or conservative
on the configuration under
consideration.

•

• •

9. Part 23 is amended by adding a new
§ 23.302 after § 23.301 to read as follows:

§ 23.302 Canard or tandem wing
configurations.

The forward structure of a canard or
tandem wing configura lion must:

(a) Meet all requirements of subpart C
and subpart D of this part applicable to
a wing; and

(b) Meet all requirements applicable
to the function performed by these
surfaces.

10. Section 23.331 is amended in
paragraph (al by replacing "§ 23.331"
with "§ 23.333" and by adding a new
paragraph (cJ to read as follows:

§ 23.331 Symmetrical flight conditions.

Subpart C-IAmendedl

13. Subpart C is amended by revising
the heading preceding § 23.421 to read
as follows:

Horizontal Stabilizing and Balancing
Surfaces

§ 23.421 IAmended]

14. Section 23.421 is amended by
removing the word "tail" in paragraph
(a) and inserting in its place the word
"surface"; by removing the word "tail"
in paragraph (b) and adding in its place

§ 23.351 IAmended!

12. Section 23.351 is amended by
removing the word "tail".

•

••

•

•

•

•

•
(b) Unless otherwise provided, the air,

ground, and water loads must be placed
in equilibrium with inertia forces.
considering each item of mass in the
airplane. These loads must be
distributed to conservatively
approximate or closely represent actual
conditions. Methods used to determine
load intensities and distribution on
canard and tandem wing configurations
must be validated by flight test
measurement unless the methods used

8. Section 23.301 is amended by
revising paragraph (b) to read as
follows:

§ 23.301 Loads.

in one direction to a 3D-degree bank in
the other direction;

(ii) Reduce the airplane speed using
pitch control at a rate of approximately
1 knot per second until the pilch control
reaches the stop; then with the pitch
control pulled back and held against lhe
stop, apply full rudder control in a
manner to promote spin entry. for a
period of 7 seconds or through a 360
degree heading change, whichever
occurs first. If the 360-degree heading
change is reached first, it must have
taken no fewer than 4 seconds. This
maneuver must be performed first with
the ailerons in the neutral position, and
then with the ailerons deflected opposite
the direction of turn in the most adverse
manner. Power or thrust and airplane
configuration must be set in accordance
witb § 23.201(f) without change during
the maneuver. At the end of 7 seconds
or a 360 degree. heading change, the
airplane must respond immediately and
normally to primary flight controls
applied to regain coordinated. unstalled
flight without reversal of control effect
and without exceeding the temporary
control forces specified by § 23.143[c);
and

[iii) Compliance with §§ 23.201 and
23.203 must be demonstrated with the
airplane in uncoordinated flight,
corresponding to one ball width
displacement on a slip-skid indicator,
unless one ball width displacement
cannot be obtained with full rudder, in
which case the demonstration must be
with full rudder applied.

(b) Utility category. A utility ca legory
airplane must meet the requirements of
paragraph (a) of this section or the
requirements of paragraph (c) of this
section if approval for spinning is
requested.

(c)***'
(3) It must be impossible to obtain

unrecoverable spins with any use of the
flight or engine power controls either at
the entry into or during the spin.

•

••

•

•

••
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•

horizonlallai! (ft'); and" to "Sh,~Area
of aft horizontal lift surface (ft'); and".

§ 23.425 Gust loads.
(a) Each horizontal surface, other than

a main wing, must be designed for loads
resulting from-

§ 23.421 rAmended]

17. Seclion 23.427 is amended by
removing the word "tail" in paragraph
(a) and inserting Ihe phrase "other than
main wing" after the words "horizontal
surfaces"; by removing the phrase "tail
surfaces," in paragrapb (b) and inserting
the phrase "horizontal surfaces other
than main wing," in its place; and by
removing the word "tail" in paragraph
(c) and inserting the phrase "otber than
main wing" after the phrase "horizontal
surfaces".

(c) When determining the tolalload
on the horizontal surfaces for the
conditions specified in paragraph (a) of
this section, the initial balancing loads
for steady unacceleraled nighl at tbe
pertinent design speeds VP• Vc• and VD

must first be determined. The
incremental load resulting from the gusts
must be added to the initial balancing
load to oblain the lotalload.

(d) In the absence of a more rational
analysis, the incremental load due to the
gust must be computed as follows only
on airplane configurations with aft
mounted, horizontal surfaces, unless its
use elsewhere is shown to be
conservative:

•

••

•

•

•

•

•

(d) When rational methods are used
for computing loads, the maneuvering
loads of § 23.441 on the vertical surfaces
and the one-g horizontal surface load,
including induced loads on the
horizontal surface and moments or
forces exerted on the horizontal surfaces
by the vertical surfaces, must be applied
simultaneously for the structural loading
condition.

adding a new paragraph (d) to read as
follows:

§ 23.445 Outboard fins or winglets.

(a) If outboard fins or winglets'are
included on the horizontal surfaces o.
wings, the horizontal surfaces or wings
must be designed for their maximum
load in combination with loads induced
by the fins or winglets and moments or
forces exerted on the horizontal surfaces
or wings by the fins or winglets.

(d) It musl be demonstrated that the
airplane is safely controllable and Ihat
the pilot can perform all maneuvers and
operations necessary to effect a safe
landing following any probable powered
trim system runaway that reasonably
might be expected in service, allowing
for appropriate time delay after pilot
recognition of the trim system runaway.
The demonstration must be conducted
at critical airplane weights and center of
gravity positions.

24. Seclion 23.701 is amended by
revising paragrapb (al; by redesignaling
paragraph (b) as (c); and by adding a
new paragraph (b) 10 read as follows:

§ 23.701 Flap Interconnectlou.

(a) The main wing naps and relaled
movable surfaces as 8 system must

(1) Be synchronized by mechanical
connection; or

(2) Maintain synchronization so that
the occurrence of an unsafe condition
has been shown to be extremely
improbable; or

(b) The airplane musl be shown to
have safe flight characteristics with any
combination of extreme positions of
individual movable surfaces
(mechanically interconnected surfaces
are to be considered as a single surface].

§ 23.455 [Amended]

22. Section 23.455 is amended by
removing the text of paragraph (b) and
marking it "[Reserved]".

23. Section 23.677 is amended by
revising paragraph (d) 10 read as
follows:

§ 23.611 Trim Systems.

•••

Subpart C-[Amendedl

18. Subpart C is amended by revising
Ihe heading preceding § 23.441 to read
as follows:

Vertical Surfaces

§ 23.441 (Amended]

19. Section 23.441 i. amended by
removing the word "taU" in two places
in paragraph (a); and by removing tbe
text of paragraph (b) and designaling
paragraph (b) a. "Reserved,"

§ 23.443 (Amended]

20. Seclion 23.443 is amended by
removing the word "tail" from
paragraph (a); by removing in three
places the word "tail'· in the definitions
in paragraph (c) and adding in it. place
the word "surface"; and by removing
paragraph (d).

21. SeclJon 23.445 is amended by
revising the section heading; by revising
paragraph (a); by adding the words "or
winglets" after the words "outboard
fins" in paragraphs (b) and (c); and by

Normal Angularaccel-Condition eration acceleration

In) (radian/secd

Nose-up pitching 1.0 +39n",+-Vx(n...
-1.5)

Nose-down n. -39nm +Vx(n.
ptiching, -1.5)

the word "balancing"; and by removing
the last sentence of paragraph (b).

15. Section 23.423 is revised to read as
follows:

§ 23.423 Maneuvering loads.

Each horizontal surface and its
supporting structure. and the main wing
of a canard or tandem wing
configuration. if that surface has pitch
control. must be designed for the
maneuvering loads imposed by the
following conditions:

(a) A sudden movement of the
pitching control. at the speed VA. to the
maximum aft movement, and the
maximum forward movement, as limited
by the control stops. or pilot effort,
whichever is critical.

(bl A sudden aft movemenl of the
pitching control at speeds above VA.
followed by a forward movement of the
pitching control resulting in the
following combinations of normal and
angular acceleration:

where-
(1) nm=positive limit maneuvering

load factor used in the design of the
airplane; and

(2) V=inilial speed in knols.
The condition in this paragraph

involve loads corresponding to the loads
that may occur in a "checked maneuver"
(a maneuver in which the pitching
control is suddenly displaced in one
direction and then suddenly moved in
the opposite direction). The deflections
and timing of the "checked maneuver~'
must avoid exceeding the limit
maneuvering load factor. The total
horizontal surface load for both nose-up
and nose-down pitching conditions is
Ihe sum of Ihe balancing loads at Vand
the specified value of the normal load
factor n, plus the maneuvering load
increment due to the specified value of
the angular acceleration.

16. Seclion 23.425 is amended by
removing the text of current paragraph
(b) and marking it "[Reserved]"; by
revising paragraphs (a), (c), and (d)
introductory text to read as set forth
below; and by revising definitions of ant
and SM in the formula following
paragraph (d) from "ah,=Slope of
horizontal tailHft curve (per-radian)" to
"aht=Slope of aft horizontal lift curve
(per radian)" and "Sht=Area of
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(el If certification for instrument night
rules or flight in icing conditions is
requested, each airspeed system must
have a heated pitot tube or an
equivalent means of preventing
malfunction due to icing.

31. Section 23.1325 is amended by
adding a new paragraph (g) to read as
follows:

§ 23.1325 Static pressure system.

(g) For airplanes prohibited from flight
in instrument meteorological conditions,·
in accordance with § 23.1559(b) of this
part, paragraph (b)(3) of tbis section
does not apply.

Appendix B [Removed and Reserved)

32. Part 23 is amended by removing
Appendix B and inserting the words
"Appendix B [Reserved]" in its place.

Issued in Washington, DC~ on December 21
1900.
James B. Busey.
AdmiJlistrator.
(FR Doc. 91-23 Filed 1-2-·91; 8:45 am]
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(e) Each accessory driven by a
gearbox that is not approved as part of
lhe powerplant driving L'le gearbox
must-

(1) Have torque limiting means to
prevent the torque limits established for
the affected drive from being exceeded;

(2) Use the provisions on the gearbox
for mounting; and

(3) Be sealed to prevent contamination
of the gearbox oil system and the
accessory system.

30. Section 23.1323 is amended by
adding a new paragraph {e] to read as
follows: .

§ 23.1323 Airspeed Indicating system.

25. Section 23.735 is amended by
adding a new paragraph {c} to read as
follows:

§ 23.735 Brakes.

(e) If antiskid devices are installed,
the devices and associated systems
must he designed so that no single
probable malfunction or failure will
result in a hazardous loss of braking
ability or directional control of the
airplane.

§ 23.831 [Amended)
26. Section 23.831 is amended by

removing the words. "In addition. for
pressurized commuter category
airplanes." in paragraph (b) and adding
in their place the words, "For
pressurized airplanes,'·.

27. Section 23.939 is amended by
adding paragraph (b) and revising
paragraph (c) to read as follows:

§ 23.939 Powerplant operating
characteristics.

• •
(b) Turbocharged reciprocating engine

operating characteristics must be
investigated in night to assure that no
adverse characteristics. as a result of an
inadvertent overboost, surge. flooding,
or vapor lock, Bre present during normal
or emergency operation of the engine(s)
throughout the range of operating
limitations of both airplane and engine.

(c) For turbine engines. the air inlet
system must not, as a result of airflow
distortion during normal operation,
cause vibration harmful to the engine.

§ 23.1047 [Amended)
27-1. Section 23.1047 is amended in

paragraph [d) introductory text by
removing the phrase "I 23.67[a) or"; in
paragraph [dl(1) by removing the phrase

"or I 23.67(b][11"; in paragraph (dJ(5) by
removing the phrase "§ 23.87(a) or"; and
in paragraph (e) by removing the phrase
"§ 23.67[a) or".

28. Part 23 is amended by adding a
new I 23.1109 after § 23.1105 to read as
follows:

§ 23.1109 Turbocharger bleed air system.

The following applies to turbocharged
bleed air systems used fcr cabin
pressurization:

(a) The cabin air system may Dot be
. subject to hazardous contamination

following any probable failure of the
turbocharger or its lubrication system.

(b) The turbocharger supply air must
be taken from a source where it cannot
be contaminated by harmful or
hazardous gases or vapors following
any probable failure or malfunction of
the engine exhaust. hydraulic, fuel, or oil
system.

29. Section 23.1163 is amended by
revising paragraphs [a][1), (a)(2), and
(a][3); by removing the phrase "In
addition, for commuter category
airplanes, if' in paragraph (d) and
inserting in its place the word "If'; and
by adding a new paragraph (eJ to read
as follows:

§ 23.1163 Powerplant accessories.
(a)· • •
(1) Be approved for mounting on the

engine involved Bnd use the provisions
on the engines for mounting; or

(2) Have torque limiting means on aU
accessory drives in order to prevent the
torque limits established for those drives
from being exceeded; and

(3) In addition to paragraphs (a)(1) or
(a)(2) of this section, be sealed to
prevent contamination of the engine oil
system and the accessory system.

• •

•

• • • •

•

•
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