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Mr. Chairman and Members of the Subcommittee: 

On behalf of the national Transportation Safety Board, I am pleased 

to have the opportunity to testify before this Committee on our views 

regarding Federal Aviation Administration delegation of aircraft certifi­

cation responsibilities. 

In order to put this su};)ject into proper perspective I should point 

out that the certification process is only one facet of the total problem 

of producing a safe, serviceable aircraft. The production of a safe 

aircraft requires a combination of: 

1. proper design regulations 

2. a thorough certification program 

3. proper manufacture of the aircraft 

With respect to the first iteJil - proper design regulations - it is 

fundamental that, with or without delegated 'option, the system is only 

as good as the basic design requirements upon which it is based. 

The certification of the aircraft design, and the certification that 

the aircraft was produced in conformance with the desiGD data is, in the 

case of many general aviation aircraft, delegated to the individual manu­

facturers of these aircraft. Various·employees of these companies arc 

then authorized to represent the FAA in the certification process. 

Having set up this dclei;ation system, FAA 1s role is then, accordinc 

to our assessment of the situation, that of proper selection and indoctri­

nation of these dcsi[;nees, and of monitoring of the system to assure that 

the desic;ncc performance meets FM standards. 
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The three items previously mentioned are inseparable, and our 

investigations have led us into all areas. However, it is with the 

delegation system that we are primarily concerned today. Our broad 

overview of the delegation proc;ram, based upon our investigatory 

experience, leads the Board ~o conclude that the delegation concept is 

both partially responsible for, and made necessary by, our burgeoning 

general aviation industry. Without some delegation of certification 

responsibility, the economic growth and technical sophistication of the 

industry might well have been stifled by resource constraints upon the 

govermnental organization charged with regulating the entire aviation 

industry. Thus, we believe that the delegation concept has merit, 

especially if the governing regulations are periodically reviewed and 
, 

updated, as necessary, in light of advances in the state of the art and 

of the lessons learned from service and accident experience. 

The safety proble.'Jls involving delegation which have come to our 

attention have involved such isolated circwnstances that,with one exception, 

it is difficult to apply any generalities to our findings. It is clear, 

however, that these problems have generally been related to the implemen-

tation, rather than the concept of the program. 

Before discussinc; the nature of the problems '>-re have observed in 

the tlelegnted ccrtifico.tion s~'stcm, I might first CA'}_)lain our u11tlcrstcmding 

of the processes by which airplanes are certifico.tetl. The type ccrt:ificntion 

progrrnn is a means by which the des:ic;n of a product such us a new aircraft 

is approved LU1clcr the applicc.:.ble airworthiness requirements. In the ca:;c 
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of our larger''inanufacturers of general aviation aircraft, the responsibilj ty 

for establishing this certification of compliance is delegated to the 

manufacturer under the terms of tbe Delegation Option Authorization (DOA). 

Under these terms, certain personnel employed by the manufacturer are 

authorized to represent the FAA in determining the compliance of the 

product with the regui.reIL.ents Gf the Federal Aviation Regulations. A 

similar process is used in the case of Supplemental Type Certificates 

(STC's), which are issued irt the case of major design changes to type 

certificated products when the change is not so extensive as to require a 

new type certificate. In either case, those designated to serve as rep­

resentatives of the FAA are guided by the srun.e requirements, instructions, 

procedures, and interpretations as FAA employees in the performance of 

these duties. 

The DOA process of certificating an aircraft is monitored by the 

FAA, which conducts spot checks or audits of the organization, facilities, 

product, and certification records of those who hold such an autho~ization. 

In the case of STC's, the data submitted by Designated Engineering 

Representatives is subject to review by FAA. That material which is not 

reviewed by FM is accepted as proper data by virtue of the authority 

granted the designce. In the case of either the DOA or the desjgnated 

engineering representative, the amount of review of the final product js 

determined by FAA 1 s assessment of the cnpabilit:i.cs of those acting in its 

behalf. 
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AB I noted earlier, specific problems involving implL~cntation of 

the delegated option authority system, which have come to the attention 

of the NTSB as a result of our accident investigations, generally involve 

differences in the interpretation of specific responsibilities accorded 

to participants in the system. 

An example of the apparent misunderstanding of responsibilities 

concomitant with the roA system came to light dtrring the investic;ation 

of an air taxi aircraft accident which occurred several years ago. The 

aircraft involved in this accident was a new type, designed specifically 

for air taxi operations. The design of the airplane incorporated a 

stabilizer trim system of a configtrration not previously used by the 

manufacturer. This design eventually was determined to have been a 

factor in the accident. Under normal practice, the FAA may participate 

in the flight testing of certain components if it is determined that the 

associated design contains unique features with which the manufacturer 

has had little or no previous experience. However, in this instance, 

the Board determined that the FAA did not participate in the flight testinc; 

of this stabilizer. Had the FAA sur\reillance of the entire proc;raru been 

more cxtensi ve, the problems arising from this new feature might well llave 

been detected and a more ain1orthy product ·wou.lcl have been released to 

the public. Tllis belief prompted our recommendation, in J\ucust 1970, that 

the FM take action to require clirect participation of FN~ personnel in the 

ccrtific~tion of all newly desiowcl aircraft components. The FM reply to 

this recornrncndntion inclicatcu that they felt their current ccrtif'icnt:ion 
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procedures were adequate, and that, in practice, they do involve them-

selves in roA programs whenever they believe it is necessary. 

The delegation system has also encountered problems in connection 

with the STC process; again, the difficulties stem from a basic mis-

W1derstanding concerning areas of responsibility conferred by the system. 

The investigation of an accident involving a light twin-engine airplane 

which was extensively modified for air taxi use revealed some of the 

difficulties involving application of the delegation system to the STC 

process. The aircraft had been modified in accordance with enc;ineering 

approved by an STC. Findings of the investigation indicated that the 

aircraft sustained an in-flight wing failure caused by the fatigue fej_Jure 

of a wing fitting. In reviewini::; the desic;n of the STC modification, the 
, 

Safety Board noted two errors which affected the fatigue life and load-

carrying capability of the fitting. These errors might have been detected 

if the designated engineering representatives (DER) of the subcontractor 

responsible for the engineering o:f this alteration had been aware of 

specific responsibilities under the delegation system, which requires 

proper review of the desi13n clata and 'engineering d:rawinc;s which a DER 

approves. However, the Bo~nd noted that the DER 1 s involved were not fully 

aware of the responsibilities attendant to their desicnated status. The 

Chief Engineer of the cn[;:Lncerini; sul>contr.:ictor, who f'unctioncd as a 

structw:cs und f'l}.c;ht test DEH, testified. tha.t in one case his sic;naturc 

on tcclmicnl data merely inclicutecl thut he had reviewed the data and 

thour,ht it 1-ms a proper document. In arr:i:d.nc at this conclusion, he 

npprovcd tlic o:ncral ap111·o~tC'h w:;cd :in the c.:tlculnt:ions, but he d:i.cl not 
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check the nUIDerical accuracy. He felt that actual approval of the data 

was the responsibility of the FAA. He also noted that he initialed the 

drawing of the wing fitting as a DER, without checking it for material 

strength allowables. Another DER on this project testified that, with 

the exception of Type Certifi~ation Handbook 8110.4, he had not been 

provided guidance regarding his duties and responsibilities as a desir;nee 

of the FAA. 

Although the design errors which precipitated this accident may 

have been a direct result of the DER's lack of awareness of their 

responsibilities, the ultirrate cause of the release of this unairworthy 

aircraft must be ascribed to the implementation of the program. In this 

respect, our probable cause of this accident noted, in pa,rt: 11These 

deficiencies remained undetected because surveillance of the supplemental 

type certification process and the modification program was not adequate 

to assure complfr:1ce with desir;n and inspection requirements." 

As a result of its findings during this accident invcstie;ation, the 

Board recommended 11 
••• that the Federal Aviation Administration reevaluate 

its STC program to insure continuity in quality control in the supplemental 

type certification process." The FAf1 advised the Board that their invcsti­

c;ation of the rr.atter indicated that this was an isolated failure, and that 

further investic;o.tion of the STC program would not be productive in irnprovinc; 

the airwortld ncss of aircrnft subject to those requirements. 

While discuss inc accidents involvinc; nircrnft modified by S'l1C, I 

should also note that tlie prol:i 1'<.·ration of such mod:Li'ic:ntions j_s a SOlll'C'e 

of some concl:rn to tlw Safety }kAt.rd from a sys tern safety vic'Yrpoint. He: 
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believe that the basic safety afforded by the original type certification 

process may be derogated once the aircraft is modified by a nwnber of 

STC changes. 

Each individual STC may be technically correct as a discrete modifi­

cation to an aircraft; however, several STC approved modifications applied 

to a single aircraft may cll.Tliulatively i!r~air the technical soundness 

provided by the basic type certification process. The Board therefore 

believes that compatibility of multiple modifications to a basic aircraft 

must be demonstrated to insure the continued integrity of the aircraft as 

an airworthy system. This problem is illus.trated by an accident involvino; 

an air taxi operator using an aircraft modified for that use. The investi­

gation of that accident revealed that a poo1·ly docwnented histOT'J of 

aircraft modifications and their cumulative effect on the aircraft evcntuall;i 

resulted in an unsafe condition of this aircraft under certain conditions 

of weight and balance. This condition proved to be a contributing factor 

to the accident. 

Althou13h such cases are relatively few in nwnber, the causal area of' 

an accident does occasionally involve'the adequacy of the basic desiGD 

requirements. The Board believes that such occurrenceG mieht indicate 

a need for FM review of the means by which the Administration modifies 

its requirements in order to assure that (1) the rco;ulations arc modified 

in more timely fashion, and (2) that the requirements are kept up to tlic 

state of the nrt. In this respect, we see a possible need for reinstatinG 
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the Annual Airworthiness Review program which was discontinued shortly 

a:fter formation of the FAA. That practice gave interested parties a forwn 

in which to discuss, with government and industry, the philosophy of any 

specific regulatory provision, and to recow.m.end and discuss specific 

changes to the requirements·-· 

In citing the foregoing experiences in which the delegation system 

has not worked as intended, I do not wish to imply that this is the typical 

product of the system. We in the safety business tend to emphasize the 

few mistakes we find, rather than the more nwnerous instances in which 

the system performs properly. Also, the operation of the system is such 

that most of the mistakes which creep into the design, modification, or 

manufacture of an aircraft are apparently discovered during certification, 
/ 

or early in the service experience of the aircraft. 

The FAl'l. Service Difficulty Prot;ram is the mechanism by which the 

Administration attempts to detect and correct problems enc0tmtered with 

aircraft once they are in service. This program, which deals with every 

segment of aviation, p:r:ovides for collection, dissemination, and analysh; 

of data relating to service problems, ·and for issuance of corrective action. 

The functioning of the Service Difficulty Program appears to be generally 

adequate, since a relatively low percentnce of the total nwnbcr of AD's 

issued by the Fil.A result from accidents; most of the corrective actions 

initiated stem from Fil.A's routine survcillo.nce pro[9.'runs nnd from ini'orn;cltion 

provided dircetly by m3.nufo.ctm·crs. 

The wrsn, of coun;e, has an important role in deteetinc service 

deficiencies throuGh ou:r invcstic:atimw of ncciclcntf; ancl ineJdcnts. Ou:r 
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recommendations for corrective action have, over the years, been quite 

well received by the FAA., and we in the Boord. are gratified. with the 

rei:mlts attained by these reco!;rrncndations. For eY..ample, approximately 

57 percent of our 1971 recommendations to FAA were adopted., either totally 

or in part, about 32 percent are still pending, and the remaining 11 

percent were rejected. Many of the rejections occurred because the final 

FAA assessment was that the recon:rnended action could. not be justified on 

a cost basis. The others were rejected because of honest differences of 

opinion on our respective approaches to solutions of safety problems. 

In addition to believing that its re.corr111endations for corrective 

action lead to improved safety on existing aircraft, the Bonrd is con-

vinced it also serves a useful ftmction in the achievement of safety 
, 

in the desiGTI of new aircraft. In this regard, the Board's publications 

of accident reports, safety studies and safety recornmendations are used 

widely by aircraft designers who are seeking to :profit by the experiences 

of others. Moreover, on a nwnber of occasions, manufacturers have sent 

representatives to the Board's Washington headquarters for extended periods 

to review accident data in detail for infonnation which would lend to 

better, sa:fer aircraft des:io1s. 

In SlUTilliary, Mr. Clmirn:an, the Safety Board cannot fault the concept 

of dclcc;ated certification responsibility. 'l'he proc;ram has })robably been 

a sic;nificnnt fuctor in the phcnorncnal growth of onr national nerospace 

system, by cnrlbling the industry to keep pace with prouuct dc1r.and. It has 

also p:roduccd isolated fo.ilurc::-.. These, we bell eve, nrc lurc;cly uuc to 
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the manner in whic:h the program was implemented in those specific cases. 

Those problems which we have attributed to the delegation program have 

generally been the result of a lack of FAA surveillance of the pro[7run. 

Such a program cannot consistently function as intended without rigorous 

governmental review·. This :i:s the primary area in which we see need for 

improvement. 

The Board is aware that FAA is constantly attempting to upgrade the 

certification program. However, we do believe FAA should become more 

involved in the program -- perhaps in early auditing of the manufacturer's 

type certificatj_on process, or by developini:; some form of acceptance 

testing. While it is recoe;nized that full participation by FM in the 

manufacturer's flight test procram would defeat the purpose of the roA, 
, 

the Board is of the opinion that FAA should consider involving itself in 

the flight test phase in the case of the sophisticated jet aircraft now 

being produced by some of the manu:facturers. In the case of new designs 

intended for operation under the air taxi rules in Part 135, the Board 

believes that either roA should-not be permitted, or, some sort of FM 

test/evaluation procsram should be devised in order to assure that these 

third level air carrier type aircraft have no unsafe design features. 

That completes my state!:lent, Gentlemen. If you have any questions, 

I will be happ;y to answer them. 


