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SUMMARY OF PROCEEDINGS

SAFER Advisory Committee Meeting of May 10-11, 1979
Washington, D.C.

A. Welcome address by Mr. Charles Foster, FAA's Associate Administrator
for Aviation Standards, in which he outlined the events leading up to the
formation of the SAFER Advisory Committee and set forth the tasks that
the Committee was charged with, namely:

e By October 1, 1979, the Committee is to recommend to the
Administrator specific regulatory action (within the Committee's scope)
that can be taken on the basis of present-day technical knowledge and
that could contribute significantly to safety.

* By June 26, 1980 (the termination date of the Committee) the
Committee is to recommend to the Administrator ways to improve occupant
survivability in the post-crash environment.

Mr. Foster also emphasized that the Committee was an independent body, in
no way controlled by the FAA. To preserve this independence, FAA
employees would not serve in the capacity of Committee Chairperson or
Technical Group Leader. For this meeting only, Mr. Poster appointed Mr.
J. 0. Robinson, an FAA member of the Committee, as Temporary Chairperson.

B. Committee ground rules. The Temporary Chairperson announced several
ground rules for the Committee's activities:

& All meetings will be open to the public, on a space available
basis.

* A nonmember may make an oral statement at a meeting if he requests

permission from the Executive Director not later than the day before that
meeting. He may submit a written statement at any time.

* A member who is unable to attend (and who has no approved

alternate) may designate another person to speak for him at that meet~ng.
This person must be designated by letter to the Executive Director oefore
the meeting.

* Each meeting of the Committee will be recorded by a court

reporter. A verbatium transcript will be placed in the Committee's
files.

9 At the end of each Committee meeting, a draft summary ir the

Committee's proceedings will be discussed and revised as necessary nv the
Committee. A copy of that summary will be sent to each interested
person.
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C. Scope of the Committee. The Temporary Chairperson, on behalf of the
FAA members, oroposea the following scope for the Committee's activities:

* That the Committee confine izself to transport category airplanes.

* That, with respect to such airplanes, the Committee confine itself
primarily to the post-crash ire issues discussed at the June 1977 publie
hearing on fire and explosion hazard reduction and at the November 1977
pablic hearing on compartment interior materials.

* That, when considering compartment interior materials issues, the
Committee also consider the matter of carry-on materials (i.e., baggage,
clothes, periodicals, etc.) and the fire-resistance if emergency
evacuation slides.

* That other issues be considered only if they are comparably
significant and directly related to the post-crash ;ituation.

Several members uggestea that the last element of the FAA proposal might
lead the Committee into consideration of numerous issues (such as
emergency evacuation criteria, crew training, etc.) concerning which the
Committee has no expertise. It would be better, they believed, to spend
the ohort time available on the basic issues, i.e.. post-crash fire and

compartment interior materials. Other members contended that the last
element of FAA's proposal provided a needed flexibility in the
deltbera-'ions of the Committee, that it should be free to consider other
issues it believes comparably significant and directly related to the
post-crasi fire situation. After further discussion, it was the sense of F
the Committee that FAA's proposal be accepted, with the understanding

that any "other issue" dealt with must not compromise accomplishment of
the Committee's basic task.

D. Oranization -lan. The Temporary Chairperson, on behalf of the FAA
members, proposed the following organization plan for the Commitlee:

1. That the 23 selected members/alternates be identified
collectively as the "SAFER Advisory Committee," or simply the Committee.

2. That the Committee serve as the decision-making body which wiil
uLtimately determine what recommendations will be submitted to the
Administrator.

3. That the Committee, at it-A first teeting, establish SAFER
Technical Groups to provide technical expertise in at least the fillowing
general areas:

" Post-crash fuel-fire -aead [duction.

" Compartment interior materials (including the matter of
carry-on materials and the fire resistance of emergency evacuation
slides).
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4. That, in general, the members of each SAFER Technical Group be
drawn from the roster of applicants who responded to FAA's June 1978
notice inviting participation. FAA proposes the persons on the attached
lists (Enclosures A & B) as members of the two SAFER Technical Groups
identified above.

5. That a Group Leader be elected by the members of the Committee
for each Technical Group established.

6. That the Committee's Executive Director, in collaboration with
the appropriate SAFER Technical Group Leader, determine the time and
place of each group meeting and notify all interested persons.

7. That the Committee, at each of its meetings, provide guidance and
direction to-each SAFER Technical Group and assign such specific tasks as
it deems necessary.

8. That each SAFER Technical Group Leader attend each meeting of the
Committee to report on the activities of his Group and to receive
instructions from the Committee.

A member suggested that the term "fuel-fire" in the third item of the
proposal would exclude consideration of other flammable fluids in the
post-crash environment. The Committee agreed that the word "fuel" should
be eliminated from the title of that Technical Group. Several members
suggested that the proposed Technical Groups did not provide adequate
expertise in certain technical areas and should be expanded accordingly.
There was no objection from the Committee, and the Temporary Chairpersons
asked that each person wishing to join a Technical Group write to the
Executive Director, identifying that Group and explaining why his
services would be needed.

A member suggested that a mechanism be provided to furnish a summary of
R & D programs (both in industry and in government) now underway, to
assist the Technical Groups. The AIA (for industry), NASA (for U. S.

government), and FAA (for international R & D) agreed to accept this
assignment.

E. Work plan. The Temporary Chairperson proposed the following general
work plan or the Committee and its Technical Groups:

1. Review and update the service record, to gain insight into what
our current safety problems actually are. The situtation may have
changed since the 1977 public hearings.

2. Assess the adequacy of pertinent FARs, and propose rulemaking
actions (changes or additions to current rules) which are within the
state-of-the-art and are adequately supported. The Committee should, by
October 1, 1979, determine whether the state-of-the-art would allow the

early adoption of upgraded standards within its areas of concern.



Page 4 of 6

3. Assess pertinent FAA-funded and FAA-conducted R & D programs
(both those completed and those currently underway) in terms of their
potential contribution to safety. On the basis of this assessment,
determine --

* With respect to completed programs, whether the R & D findings
warrant rulemaking action or the publication of guidance material;

* With respect to programs underway, whether they should be
continued to completion, redirected along potentially more fruitful
lines, or aborted altogether: and

* The need for new R & D programs.

4. Assess other pertinent government and industry R & D programs
(both those completed and those underway) to determine --

* With respect to completed programs, whether R & D findings
warrant rulemaking or other action by FAA; and

* With respect to programs underway, whether they warrant PAA
support.

5. By October 1, 1979, submit a preliminary report containing the
Committee's recommendations for early adoption of new or revised
standards within its area of concern.

6. By June 26, 1980, prepare a fJnal report describing the work o
the Committee, outlining its findings and conclusions, and setting forth
its recommendations to the Administrator for specific action.

Concerning the 5th item of the proposed work plan, several members raise(i
the question whether the Committee had the alternative of concluding
(after study) that there was no justification for early adoption of new
or revised standards. The Temporary Chairperson stated that th" FAA had
no preconceived ideas as to what the Committee ought to recommend for any
item in the proposed work plan.

F. Current status of R & D efforts and available funding. Oral
presentations on this subject were made by the following persons:

" Charles W. McGuire - DOT - Office of Environment
& Safety

* Joseph M. Del Balzo - FAA - National Aviation
Facilities Experimental Ctr.

" Douglas E. Busby, M.D. - FAA - Office of Av'atitn
Medicine

* John H. Enders - National Aeronautics & '
Administration

6 Clayton Huggett - National Bureau of Standards

F, -4
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Benito P. Botteri Wright-Patterson AFB

* Lyle Wright Aerospace Industries Assoc.

G. Election of the permanent Chairperson of the Committee. The
following members were nominated as the permanent Chairperson, subject to
approval by the Administrator:

* Lowell R. Perkins (who declined)
* James 0. Robinson (who declined)
* S. Harry Robertson (who declined)
e John H. Enders (elected)

H. Election of the Technical Group Leaders. The following persons were

nominated by the members:

* For the SAFER Technical Group on Post-Crash Fire Hazard Reduction:
Mr. B. P. Botteri and Mr. E. G. Versaw. Mr. Botteri declined and
Mr. Versaw was elected.

e For the SAFER Technical Group on Compartment Interior Materials:

Mr. M. E. Wilfert and Mr. Sanford Davis. When the initial vote ended in
a tie, a member suggested another vote on the basis that the winning
nominee would serve as Group Leader and the other nominee would serve as
Deputy Group Leader. The Committee agreed. Mr. Wilfert was elected as
Group Leader. Mr. Davis will serve as Deputy Group Leader.

I. Oral Statements. The Temporary Chairperson recognized two nonmembers
who made oral statements as follows:

o Edward Graham, of the Airline Safety Equipment Co., on aircraft
compartmentation.

* Robert Mitchell, of LISI America, on ISOPHENOL - a rigid foam wi-h
a base of phenolic resins.

J. First Technical Group Meetings. The Executive Director, after
consulting with the newly elected SAFER Technical Group Leaders (E. G.
Versaw and M. E. Wilfert), announced a tentative agreement to convene a
back-to-back meeting of both Technical Groups at FAA's NAFEC facility
during the week of June 25, 1979. A formal announcement will be prep'red

by the Executive Director, published in the Federal Register, and

distributed to all interested persons.

K. Members, Alternates, and Authorized Substitutes who participated i-'

the meeting:

" E. L. Thomas, member
" J. P. Reese, member
" B. V. Hewes, member
" C. F. Hitchcock, member
" S. J. Green, member

B-r
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Enc [osure A

Selected Membership for SAFER Technical Group o,
Post-Crash Fire Hazard Reduction

Name Affiliation

Thomas G. Horeff FAA' AFS-140
Robert Salmon FAA-NAFEC ANA-420

Alt. - Thor Eklund
Richard A. Kirsch FAA; ARD-520

Benito P. Botteri Wright-Patterson AFB
Joseph T. Leonard Naval Research Lab.
Charles M. Pedriani USARTL, Fort Eustis

Alt. - Richard E. Bywaters
Solomon Weiss NASA; Lewis Research Center

Lyle A. Wright Douglas Aircraft Co. (AIA)

Alt. - A. T. Peacock
Don C. Nordstrom Boeing Comm. Airplane Co.(AIA)
Edward G. Versaw Lockheed-California Co. (AIA)
Tom W. Reichenberger Gates Learjet Corp. (AIA)

N. R. Parmet Trans World Airlines (ATA)

Elliot Nichols Piper Aircraft Corp. (GAMA)
Alt. - A. Weiser

Donald F. Thielke Flight Engineers Int'l. Assoc.

J. D. Galloway Uniroyal. Inc.
George J. Grabowaki Fenwal, Inc.
Lester Hebenstrelt Walter Kidde and Co.
Cleve C. Kimmel Parker Hannifin Corp.

Alt. - At Lothrigel
Scott A. Hanatt AiResearch Xfg. Co. of Calit.
Ira J. Rimson System Safety Associates

H. D. Smith Goodyear Aerospace Corp.
E. Philip Webb Firestone Coated Fabrics Co.

Gerrit J. Walnout* NTSB

Alt. - Matthew M. McCormick*

Observer only
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SLIARY OF PROCEEDINCS

SAFER Technical Group on Compartment Interior Material.s

Meeting of June 26-27, at NAFEC

A. The Group was welcomed by ;r. Joseph Del Balzo, Acting Director of

the National Aviation Facilities Experimental Center (NAFEC). Mr. John

H. Enders, Chairman of the basic SAFER Advisory Committee, followed with

an outline c, the events leading up to formation of the SAFER Technical

Group on Compartment Interior Materials. The Executive Director tiwn

introduced Mr. Martin E. Wilfert and Mr. Sanford Davis, the elected Grou;

Leader and Deputy Group Leader, respectively, for this Group. For the

remainder of the meeting (which was tape recorded), Mr. l1ilfert presidej.

B. Ground rules. The Group Leader announced several ground rules fur

the Group's activities, as follows

1. This meeting, and all subsequent rmeetinds o1 the (,ruut wili 1 .
open to the public on a space-available basis.

2. A nonmember may make an oral statement before the Group il ht<

asks permission from the Executive Director not later than a day before
the meeting, and is recognized by the Group Leader. A nonmember ma; mak,
a written statement to the Group (via the Executive Director) at invtimt.

3. All members will have an equal say on what the Group will
recommend to the basic SAFER Advisory Committee.

4. Sub-groups will be formed to study particular issues. Each ,I

consist of members, and other interested persons, selected by tie

assigned sub-group chairman.

C. Scope and objectives. The Group Leader introduced a proposed "Scoi.-

of Activities" (Enclosure I) containing suggested initial and long-ter
objectives. After some discussion, the Group accepted the proposal iri

a notaer of rinor changes (shown as inked revisions on Enclnsuo. 1).

D. Review and update of the pertinent service record. H. Branting

presented several charts (Enclosure I) providing data on
impact-survivable aircraft fire accidents (air carrier) during 1Yb->.
During that period there were 31 such accidents world-wide with 15j),:

fatalities, of which 594 were believed to have been caused by fire.
E. Bara questioned whether these 594 (estimated) deaths by fi-e had 1t eT
verified, since impact could have been the cause of deato. H. Branting

indicated that the estimates were made by the NTSB, based on post-mortenn
examinations. E. Bara then asked whether any of the "fire" deaths could

be attributed to interior materials rather than to the post-crash fuel

fire itself. C. Sarkos estimated that about one-third of the fire

fatalities during the 1965-1974 interval were attributable t. interior

B-9
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materials, based ou his engineering analysis of the availabh . dat,,
including toxicologic information. lie also suggested that the Group
ought nor confine itself to accident ,tritistics but should also coinsider

the future pott*nrial for fire accidents. UtLher members disagreed with
this view, contending that future design (and oven prospective research
programs) must h,. based on co|cic tc, evidence derived Jrow actual service
exper ience.

After some additional discussion, the Group agieed (in response to a
proposal by E. Bard) to set up a sub-group to study the accident recoru
to determine how many fire-related deaths were, in fact, attributable- tv
interior materials, and how many of the total deathis in survivabl.e
accidents were, in fact, fire related. The Group Leader assi~tieo
S. Davis as Chairman of that sub-group and authorized hil, to solicit
cn, ;ervices of others (members or nonmembers) to assist in the work (se,
Enclosure VII).

E. Assessment of the adequacy of pertinent Federai Aviation Reguiations
(FAR' s).

i. Cabin materials fire saiety; key issues. H. granting suggested
that the key regulatory issues involving cabin interior material s were as

t I] Iows

* In the post-crash fir. envir , ment , how auch l .htt. aZa rd ,

threat to suyvival, can be attributed to burning cabin intcrior r,,t~r:,1J.
an how tukh to burning spilled fuel:

a If burning cabin interior maiterials present a significaw
thrat, what is the relative significance (to fire satety' of matet jal s
proyerti,-s such as flammability, smoke emission, and toxic gas em> sin.'
T°hit; involves a trade-off since a material's resistance., to burnin, i5
often gained at the expense of increased smoke and toxic gas e:..jsion.

on the matter of trade-off, a Me;,iher pointed out that in 11-i: Wt
material's flammability characteristr cs can be improved with'.,;
iocreasing smoke or toxic gas emission.

J. Parke- suggested a ranking of the hazards associated with o post-crashl
materials fire (assuming that the fuel fire has penetrated tlre cabin) in
the follo+ing order: flash fire; smoke and toxic gas emissions; etfet
on evacuation capability; long-tern physical effects o0 ocupants.

2. Current airworthiness rules coverinb co,.ipartient interior
materials. if. Branting introduced this item, noting that the current
rules applicable to passenger and crew compartments are contained in FAR
25.853 (Enclosure III). These ruleci specify simple bunsen burner tests
for flammability, varying in severity with the manner in which the
material is used in the cabin. FAIl 23 also contains similar test
standards for materials used in rary-, and baggage compartments and for
electrical wiring.

10-I(



Discussion by the Group led to the conclusion that current FAR's do..

primarily with the in-flight fire condition, since material propeLrtie
relating to the post-crash fire condition (flash-fire potential,

smoke/toxic emissions, lachrymal effects, etc.) and to the probability

escaping are not specified. It was the sense of the Group that its

activities should include an evaluation of the need to &pecify materiai

properties for the post-crash fire condition.

3. Fire protection of emergency evacuation slides. H. Brantiny

raised the question whether there is a need to improve the fire

resistance of emergency evacuation slides (deployed and inflated) wh,-.

exposed to post-crash fuel fire, either by convection or by radiati...

A member noted that current FAR standards do specify a flammability

test for such slides, but that this test does not assure safe slide

performance in the post-crash fire condition. It was agreed that the

Group would look into the need for additional standards.

4. Flammability of passenger carry-on articles. H. Branting

suggested that the Group assess the significance, as potential fuel

sources in a post-crash fire, of passenger carry-on articles such as

clothing, baggage and reading material, and determine whether tire- * '.'

standards should cover these materials. He noted that certain

carrier-furnished articles, such as blankets, pillows and head-rest

covers, should also be considered from this standpoint. E. Bara

suggested further that baggage in the cargo compartment should aio i w

considered in this context. C. W. McGuire proposed including matri

being shipped. The Group agreed that each of these potential fuel

sources warranted study. As a related item, H. Branting distributed

briefing memorandum (Enclosure IV) dealing with proposed flammability

standards for flight attendant uniforms.

5. Effects on in-service deterioration of the fire resistanie

characteristics of materials. H. Branting noted that there had been
instances of taterials which failed to meet their applicable flammab.i!;•

standards after some time in service, apparently because of aging and

deterioration. He suggested that the Group investigate this prehiet i!

develop appropriate standards and practices suitable for industry-widf

application. D. Onderak observed that there were practical difficuti1 li

in retesting materials, since detailed records would have to be kept -.
the actual exposure to wear, laundering, refurbishing, etc., ti ensnri

that the test is meaningful. J. Parker questioned whether rete.sting r

the current flammability standard would be meaningful with respect t.

hazards of concern to the Group; namely, flash-fire potential an,

smoke/toxic-gas emissions. A. Delman suggested that u,ateriaV,/ coul.i

tested to determine whether laundering (or dry-cleaning) deg-raded th,.

flammability characteristics. Two members, representing aircraft

manufacturers, stated that their company's materials specificati-in,

included provisions for testing after laundering and dr,-,.,

li-



J. Parker pointed out that there wer, widely-used cabin inUt.rito

materials other than fabrics or carpets' that could age tt, th ext, W.
their performance in a post-crash fire would be degradcd. S1,h iA_, .t,,
could be caused by exposure to altitude and temperature. It wai, Ul..,

sense of the Group that there was a need to look i to thesL 'at,, ,.

F. Review of current R & D programs.

Presentations were made on this subject by th' 1,l icwiuj 'P.,;:,'

1. C. Sarkos: "FAA-NAFEC R & 1 Programs on CaDin Lirt, S:.,.

2. J. Enders: "Status Report on NASA Aircralt. Fir, Sa:vi

Research.

3, E. bara: "Industry IRAD and CRAb Prorams."

4. R. Kirsch "International Cooperation on ,\irc r . -

Programs."

There ensued at this point a discussion on whethcr there werc in.
short-term solutions to the cabin interior materials problem. E. .,
,ontended that there was at present no practical way of predictin,,,

laboratory tests, the safety performance of an interior materials

configuration in the full-scale post-crash fire environment, -ind that

Group was not likely to devise one by October I. J. Parker agre-d, h.,
suggested that there were materials within the state of the art toda.

which, on the basis of laboratory tests alone, have been shown o be

capable of significant hazard reduction. He referred specitically t,, '-it-
materials that have lower flash-fire potential, and to a window matorl
with greater resistance to fire penetration. M. Salkind, referring r, a,,

earlier statement by another member concerning the improved tir--sia,

record shown by wide-body transport airplanes, suggested that tie
materials standards responsible for that improvement might b rco ,rirt it,!

by the Group as a short-term action.

G. Discussion of the need to redirect or modify ,Xistin; i, l ,

The Group Leader noted that the Group could not properly evaluate.,
existing R & D programs without consulting with the various organizar.im-
(including the materials industry) that were engaged in thes e prograr.; .
Since this consultation would require more time than available at 'nis

meeting, he proposed establishment of an "R & D Review Sub-Gruup,

chaired by M. Salkind, to look into this item and to report back t, t ,t

Group at its next meeting. The Group agreed (see Lnclosure Vii).

Ii. Discussion of whether the state of the art would warrant short t-

rule making, or other action within the (,riup's area Of Luncern. c.

Sarkos proposed that the Group consider for this purpose an "int,.r ir
standard" (Enclosure V) developed recently by FA\ tuchnical , .
A. Delman coutioned that ASTIM test nrocedures were sub.jec, te, I 1-:h-
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used, the date should be specified. ie also qucstioned whet.,, r t:

modified NBS chamber test had adequate reproducibilitN , wti.ther ,-
using animals (for determining toxic emission mlt-, t-!,) wer, pr, t, .
routine use; and whether th? combusion chamber tubt, ,it.thod mik'hl !"r,)viU.

misleading data with respect to the emission ol 11t.: tron inoratriti, thi,
have no nitrogen in their molecular structure. I. i'aikvr *.xpress,.i

concern that the proposed interim standard mi..h; t, ii1Yatt u,ood

commercially-available materials. G. Nelsun considered t ,it .1stt I
interim standards for early adoption could be developed by the- (.r, q
based on the bunsen bu-ner vertical test, the AST ! E-162 radiant ,.
test, and the NBS smoke chamber test at 2 1/2 wattb. He blievt.,l.
however, that other elements of C. Sarkos's proposal wete still
experimental.

H. Branting continued with a proposai (Enclosure V!) corLcrniiiy it,
applicability of the interim standards proposed by C. Sarko.s. Swv.-
menbers contended that it would be inappropriatr, r,, ,c nsid,,r ,ili 1 1,

applicability until the proposed interim standard (as well as ,t'!,'
proposals) was evaluated and that tnere was not enough time Itit ht-:

October I to consider both the interim standard and its applicatl; ?..

G. Nelson suggested that 'he Group take advantage 01 nonaviati(_.,
experience with standard materials tests, since their use has
significantly improved the fire safety of interiors. The Grou ,
proposed that the interim standard issue be reviewed in depti. by
"Short-Time Action Sub-Group" co-chaired by E. Kara and H. So. 1i, ,
and supported by the members designated in Enclosure VII. T1he
co-chairman could solicit the services of other mernh rs, rnd .jl,,
nonmembers, at their discretion. The Group Leader charged i',u th
sub-group with two major tasks:

1. Advise as to what can be done in the short-tvrm sobji, : it '!o

October 1 deadline); and

2. Establish a draft list of long-term objectivetsait "
increasing survivability in the post-crash fire envirinmt'r.

I. Members, Alternates, and Authorized Substitutes who p,,r;i, i:,
the meeting:

o E. Bara, member
* H. P. Branting, member
* C. R. Crane, member
9 S. Davis, Deputy Group Leader
o A. D. Delman, member
* J. J. Fargo, member
e R. G. E. Furlonger, observer

* J. R. Gibson, member
* R. A. Kirsch, member
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f .. C Long6, member
is R. 4adding, member
0 !. May, member
* K. C. 'IcAlister, member
* C. 14. McGuire, member
* (;. Nelson, member
* D. Onderdk, member

o j. A-. Parker, member

o J. D. Ray, member

a C. Sarkos, member
* .4. Saikind, member

* H. C. Schjelderup, member
1 . D. Simon, member

* [C. R. Spicer, member

* C. Wear, member

* .E. G.itert , G;roup Leader

*A. T. Watev , autho'ri zed s,,bst it ute I or bS. R. Aubi
* M. 1-1 !icCormi-k, observer, al ternate tor (;. J. Wal, .r

1. 'Aonttem rt!r a c endanct . O)th~er than members, al ternates or or hor, 14
SIt ute - ,ht rv werte 37' peiUsons in attendance at the ineetin1 f , J!

r t-, itvv wer r.1) . goviernment toiiovees.

1.Ag end~, 11.1 da place tor the next cieetins of the SAI-LRIc v~hui,
,r,,dp on )or.tp-rtaielit Interior Matur jal s. Af ter consul tat ion wil.11 .1.

Frder ti. We rt , inJ 1.. Ve rsdiw, the Exec utivye Directo..r ann,ieiictt 1 1
_e- mett,,~ i Ing of t hi . Te' hni if a I roup , the Techn ical Groulp on

P:,,r -rah I je 11a ~i rd Redkior ioni, and the basic SAFER Adv i srv (.omni t
W,-'e I t. Itt Iv'el ;ito'de th I ip t ftll week of Septeinber I ai 4

NA.L *' , ,:n - , ., rct CAlnt ,r in P'.i A,' to Ca I I tornia. The atr

I,2 r'i! O I Ifl td

1. N d i;-*issi oi !! C~ie tea-. ' i tv of short -term, rule rn '-

1. .tl ra!r of 10ong'-ternl 1Lbjt-(t1Ve.-, 1o be SLni!i:,e.
e-idr-v..w) v t hu ba~i,( SAVIA Adv isorv k,omuii ttee.

3. Pre 1i in a r r -. r ts Iby thle R< D Review Suht-group anrit,
Acc~itrtr St iiist i.-s Review Soib-pro)up.

Prepared hy:_
Exeut y Dretor, % 1 Advi.ry (omnittet-

7 Enclosures
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SAFER MATERIALS TECHNICAL GROUP OL e,

SCOPE OF ACTIVITIES .
(PROPOSED)" . . Z- '/ 3I.

RESTRICTED TC TRANSPORT AIRCRAF7

RESTRICTED TO POSI-CRASH FIPL SCENLRIO

INCLUDE A[TIVIIE PERlAINING TU:

* HUMAN TOLERANCES

Fi re
1 rri tants/ I ntoxi cants
SmoKke
Toxicity

CABIN INTERIt)R CONSTRUCTION MATERIALS

Transparencies
Theromoforming Plastics
Fabri cs
Cushions
Decorative Plastics
Floor Covering,.,

* MATERALS vALUWArON AND ACCEPTANCE TESTING

Lab Test/Ane ytical
Full Scale TeL

* CABIN iNTf.RO, CUNSTRUCTION SYSTEMS

Containment
Cownpartinent.al i zatin
Harden ing

* IGNITION AND '.[A SOURCLS

* PROTECTION SYSTEMS

Fire Detection
Extinguishment
Personal

* PASSENGER CARRY-ON MATERIALS

1vPr v1- i keAT V-rcf- iT) cF'
•EVACUATION SLIDES

* TRASH MANAGEMENI SYSrEMS

N AbL. 7 T!cki S Er S rZ6LAT P r k LLScALr

-s 1 5



SAFER MATERIALS TECHNICAL GROUP

INITIAL OBJECTIVES

(PROPOSEG)

EVALUATE PERTINENT FARs

EVALUATE PERTINENT R&D PROGRAMS

* FAA Funded

FAA Conducted

* trer Government and Industry

SUB .'iT PRELIMINARY FINDINGS BY OCTOBER 1, 1979 INCLUDING:

* ReLo-,mendations as to short-term rule making or other action.

* Any initial recommendations to redirect, modify and/or fund

existing/new RID programs.

OTAIN MIN COMMITTE. ENDORSEMENT OF LONG-TERM OBJECTIVES

OBTAIN MAil COMI:TTEE GUIDANCE FOR OVERALL APPROACH



SAFER MATER IAL3 TECHNICAL GROUP

LONG TERM OBJECTIVES

(PROPOSED)

ESTABLISH HUMAN TOLERANCES AND PROTECTIVE MEASURES

* Fire

* Irritants/Intoxicants

*Smoke

*Toxicity

IMPROVED CABIN MATERIALS

* Transparences

* Thermoforming Plastics

* Fabri cs

* Cushions

* Decorative Plastics
* Floor Coverings

DEVELOP SIMPLE RELIABLE MATERIALS EVALUATION AND ACCEPTANCE TFS7,

IMPROVED FIRE DETECTION AND SUPPRESSION SYSTEMSg- kWtTMW T-.Ac Cl i

IMPROVED FIRE CONTAINMENT SYSTEMS

EVALUATE TRASH MANAGEMENT SYSTEMS

IMPROVED EVACUATION SYSTEMS

wvrEjTItATcez OF tAEP46 rc~ SM.W.e e0T1

T$R ~0 AE'AIt c4 M 37'fm at ,JE. 2J., i fc.
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Copy of' Federal Aviat'co' -wh
Fre protectionr ,t aridar-fi- > urpa ne%, 't1P.

Material.s; Trarispo)rt r-~~;Ar-- ~(
('These Stadards ticsi-r. efe VeA ., L ~. L' U

S 25.853 Camparnwa inros

.Marte~ab firnduding b-nishp ', 'IN-

rative surface-, appLed tz tht fi': -;

used in each compartrnt fccui wc)
the crew or passe:igers inh.st ~
foowin& test C:1Iterla as p &

(a) interio'r cer-nz ~rs" -' . ~ -(W OIsg~pr.

rail panels, i~1 a> s'-i -~- n Part of easto-
lange cabinet 'at.Str l,i 1-F -; . ~ A('4>tPd vastrument

anad materialis used in L.inec-vs 0'' -~' '~--O ~O tuo of more

o! s'o7:cge ruzrr'ar..EX'S ' 11- 1--. UP a A' .210no!'fn2S seat

underseat sto7%age eo-rpart.,ne s i: j aT *d g and

compartments for sto.:g itel, baF ..fI UjC ! .1

such as magazines a-a u-aC- ri ist r:'- e,,-~- ~ usCU p.

belt-etinzulsh.!rg when testedf vti .ica~ t t s-nee. ''s -a3 t

12n accordance with theS of,~ I~ 'E 'twentsedbn

tions of Ap-,erdix~ F o '' ?l t e' w- I t tU, a P rjc a-
ap~proved equl~alernt IoeuloZL. 'ho! A.r' r O ti
age burr. length may r,,L exceed 6 m'n meuoc,

and the a,.-rage ',me Pn- i:A ~:~r n
of the Clame source may~ nut " xcti part

Wcoods. Drippings frorc, the izfs %~--i~~n
meD may not conILIUe tQ Iame rr- '-v ' as:p,:I
than an average Of 3 seconrr- &jt.?r e. 1'-Z L!8 P S.a Ad.

(bi Floor corering te-tdjc:; I :Ian A&'. a oof a f%-e,
draerines and bose~ t-.,zlotui Ilppe~ed, pra
padding, decorative an-0 onno lox.~ spc"ie jz pah

coated fatncu. ltauier )r;. 2- ,, k-0-2) Oft geter

and acoI1.1:1.17al Wsrwatjon gAiC' ji A" ts
ro~~eLlgitI trt i,-v.c ap-

cert rg-, r~ -ZA..s-d C Fr~~'4
i of thsa

t~om bla.rets, cargc J..PII 111,'1 'fvAVA3 Nqwvsqlent

P2Lreri!CS, mUcrded aril t. '~AA0AA A .e z'~~
Parts. ainr ductu'g JoLrjL . ano hmiikn

AdeccoratIve and chafin~g. UA' ;. a: -' ee

BTZPb (b-2 of 0-bts sectiou. .rt. Laais
extngutlrlig 'a ien_ tested e( : t I~(is ~pr
accordancie with the eplea'' 0A -C. tow( is,,'E peiaper,

c, A e n-2-x F of thi bl ' s~~ -. ',1-nr~ai-r

Pr- cI A- ~8'-1i ~ :tont a.nd

toesa~e f'EI-11P. UnId ftr re- lt le-z nrie load

the tanct sowe ,nt% 21 t'

menmroL. o Dnr.rc,- toc fr' V,, - ' A O~ o OlW
t'fia.A no C&Ouage.- 0 ,~o . A 'AT ex eting shen,

th~a. a aaeageol 5~-E:OA ~' ;p-~A--nasserngFr rcr-
z g. 47 '

b- I cI1,J5 ; flf c'c n- p, 1-.ue -L

States of &~-rCa StiWn.Ae'-d : u -*-

1(1 £'E t 4LA:i ISLrvet t,~s c, A * 3)i j

: 0,J18, . or &a's Fi&A--afp,, wa i, Lj11, ) 1. ' r A* Fi FIS C 4

Xf 1-±se fljm uraveis A-Ln)~ujo Ajigts - ' t~~i6~ '*It - ,944

ducts3 m,.st meet the 5-7s ",-A& ' 24~ '
paragT'flpb (o) of this sftc.iur'WtA.



w ,,7tnIoUiv be eir, 9 25.851 (t~ i d A nuiiun of Ux Must be V~ec0 7!%c '~ cf a>:r r ca
Pl#Of rr-.t's 6' M..0 At NI NZ# upect b4 teste-d and Lbs results ('DC',Ud..Z6 I)Os\2&'son m'". Lbr P e. v E

00 *U wniuj 6 pel±tv' re'atjve *VC.red P'nr fal.';c* the MrcUc'n af seve ILr.g'e 0f110' viTh 7'317 -r'zja!. I: :0 ch
TO X-trl,'trat.L Is U or-rs'a)on67n, 1, !'.a m'~t criticei flamniabit. t! p'c'7"tl in pr -- apt -Io it;- A-

*.-rt -j'D'' Or.a 77:a iI cor_7 that Tnt.. be Wis. t e Itt, - Pe r7.I w! " '1 '' I t l" ,( s,11 ',' C !"*
iz 707Wl r7 ctdLneru't Ii F pC-'f utb the test 0- ao:. be T tr' a C('A'

U.)&t7~ isfc,, sutjpc7.tD n-l'ed vervtoa!1v VThe ar eesien mst be el- tpPozlVMatclv 2 f* 't i ~I htt I ) Is..
.4 s- i-; to a Fusr,,, .. sr T'rii; !urner u it' a r'' a! tilt o p $- 1 a , .? Ct'S (vls 4:

(r- ic Nuce-ptma pr- 1l or" 1! IQ 4 nIDt adIus! e t o gt? we A t. SJnd wLih1S t 5'~l t, t-
rs -s re a flessiec. 11, o-'s l gt The rml orm L . fa votnCfp~e'e L-t("si-v' :r_ bu,! L'7.

r, :.i 7r rj ri K I -s
5 A. DOP I - 'TUILe nsUPI -9 1U ~I mtljx-s' by a e-A 1tbratad flt'r',= c~a .' ' 3 fv C a Te.. ..

0-i aetlol rv IX J~e "rterOf pbS azle to a d hp-'r 'lsi .-s f
7i .caIn & ed n ib) a 9t- flr' mUst L, T.h . 17be lovewr edge of tb. !erz fi :.

, 1:' . t a'U e - UTPc n ni be he-outoIc above tt.. -- M-. re ., t . us : '' -

'SO! OPted 7,s. ISte cce- llre- of the lce er edge eicnv a.* -nL I. I. so5
r5 z, Z>" jfro1"Dr ~L_ of' tl-.e opslrucri For invi-lals 7oered by P'a s4.LsO1 ~£ '.

lcw.,. >'tEt-Z ?%b- 925 F53lesl the i'Ians snuqt be applIed for '--me s e !a0: t.rV,r U' tl- ' ___
- -z .:aPne! mlay sccond.o and thbro rTvmored 1POr roaterlga t' n- e x:rezsa t

_o>etz tb!-),- co- crol bv 25 852 6; .the flame tnust be &p n:..n lowe 24 R d.. "; r);~ , r _
SmiLu pliled for 12 Feonds an~d then rernxse I F"Iam. n;' z A"

PC US.' 1 r = a. r- tie. burri lenr~h. and rtm~g ie o: drip- cv:rt.. Poil fut titir- A on ATh'k 'oas r'p ptn(.-. If nnv. rni'st be- recorted 7The bumn t- aBne n~r- o' ~~ - .
Insi eng-th dceto-nnc1iIn aeoordane-e withi P&M' Bue tsr ,Oa~~i ~ ~Of~~

51%g oun,1 gRept (1z) Of tha appetSIT riat be megue Pt,. fo SO secel t- '-i; ar
io rHferla!% USOl W tbe neares: one-tzntb tflsh b* is..ep ner u.b M , . pZeeo~tht! u-

v be mutr- Wa- Poo-tn fes in csorrolion with the vpecnzier ano at an a. g.e, ', NJ to
F vomAlmc Sbrems Lclrvn-n; trust be tested and the re c~a;paead the ffpen.n The Vu:r
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Tha M)lo:iv_11n Z'si pe'a-vut Of %be bott.,Lie' t,. -i~ l.C a-v'e'e InIt Bu:.cezi bsmire or T7nIlU burner pr~no h lm COesalW~
-mu~. 7 506! 1151(0. -ioan7sa ichID tube &dj uMAwd "~irae tesuop:pme : ma n

n_ s'erIurtrsn ot five b o 117 tcr'* I to : The be ieas tha& 1,750' r 7ok oo-.rc must b*
pasnO oi bv (4)c~w~ "muraet rmesFEv be P iflt n a pcs;-joned so tht- the bttses! portion 0, tbe

LrO~jD c~lbr~t44 brx,-fllcnie in apIrhed tD I A~ s'31 DaWS On Lb. wIft
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A o , 7 Issg L Csnsetn 'It.S -7 re v,1 t. tgb of drtpo_:mgs L, an- ryosiss be rt'rde'.T;
A vigGproburn Iczgto deteroo. j to acsx rd~nea vi~bic, 'and .f 7, ,:i lin of oftu -sdams

CC~r ' And. th tt - -S I~Id1r1 essired toeL veamreg oa-Wth Inebid '
5  

r-, n ,Mn 0' 10 't~ai a ', wirtj spec .1 to not con

rraS ites _0 teitny . io est Is the si'.-
v t tna i'D toeut'- b1t4 r:rc: t~anre frc.,z, t~e os'., ez7q ic the faotoe.

pf. bo ws -,is r. ic ',a-r buIr'
- ~~~f F:7l 1v c f4 eVO r te'Lt fI rmpar tofl LnV-:ee.. LS0 fis" o!

'axaa or- specimen C Uf aPn..otan
of Il ?cttac -ad or Cntb~ir'- - tat DO! ic.udlnp area

In. tnc lee2 eds:. a.-: ivo; h0
9 : 1erfr-Tallig 06~ arerrgel' -Ie rxnr eilA mus, be supported aesw'r ee -a"rt ml.

(fj ofS Si ap - aws fro an- c bl. ic e.o1tnicul
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me-7- zbj-R be7-i tsssroer -it. e n c- VB4 h!"A
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. :lO dC W ts. mat. tosslht Tmo minimnum 11amt teOMPersure
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SAFER Technical Grour ?ori C npn ie. r t,- r Mt'ri-
Meeting6 on June 9 97- al 'AK

SUBJECT: Flamrnab -Iitv St anird, r L: tt i'r 4'i

Early in 1974 , thie Assoc ',t: I.,_- igv )i AYA ) -t t2-t

the FA.A ca improve tthe sitf-ety c~ r ~it-, membeil.. kFA

petition made referenrp rto burn C - n un i I.o tormq condu, -

by the Cillette Researcti :"s : n. d i_.i: ed ha t so-it,

un i forms ( par ticul al, Iv Ltt~ e~ r-~ . jrir ed v4Forous 1-
they were ignited. Ignition -was ctee!u .'; ::s OT - paper naijk
pinned to the unifom - an accepreid test n e cic e ct thie Nat iona-
Bureau of Standaruds a.nd ottl: :- O e' studid'
threat.

Respon~ding to AFA ; trettion 1. r A. eC r,

agreement with NES for i omn ' ora fImro:
s tandard . The terms of ,cf,?reo.e '>6C>

Evaluate the flwnilc. r ro upr c.'LI~
attendant uniforms (both mae a!d I C;, -na ie In j, eac h ga rnr"
and allowing it to burrn L2r ';') sc. h ;r c'bCemerge'
evacuation interval. These tests wc re "rrn&cusing a
temperature- ins trmented manikin, aoL, :a.eoe.d~
o; second-deg'eL urris_

ldeitif-',, 'r.c fb ~ - *i> n-eao>
polyester, and fiarte-<-rded .:t 2WL .su l ;aed

current fabrics.

blou-":ses) and co n d ut i n ei: a

impro)vement was %>

Prepare propcsec 'a'J -

~elf-extiguis!,r: Sts~'t -,,AI

for Ch ildren's sleepwer . w P ti I-.,

f ;i-ratterdants may bt- .x r.. t .

caocn fire, it was fle{e ,ar; 7,j~ li- 0.'

hieat resistance test

.o suppo rt this deve:,pment -,-c' A ,~n..d. c
Df Proposed Rule 'lakirng (*<oi4cc -_- 7n 1 , ,
solicited commeo-t on the durasb-)I ies, an 't
limitations of materials chat_ iic o.e tr ea1 t j r re riet-3r(,it
in addition, comment was 5oliciiicd6 of t~:



sumer-weint fabrics for fire retardation.

The staridarc proposed by NBS is described in Appendix C of -AA
Report FAA-RD-75-'76,* dated August 1976. This standard
(rationalized as a result of follow-on NBS tests performed on
numerous additional fabrics), and the comments received in rt.i
to Notice 75-13, will form the technical basis for a Notice of
Proposed Rule .Making (NPRM) that is being developed by FAA for

release late in 1979. As presently conceived, the NPRM wouli -,,
the uniforms worn by all crewmembers.

*Availab'e from the National Technical Information Serv: -,

Springfield, Virginia 22161. Ask for NTIS #ADA-03374u.

.,.-,



DEPARTMENT OF I IV C, olb Vt. mz iv fat& U,* varwi of out lwiae PC I

7RANSPC)ITATiON qut1r I- 'M1' 1 .1it , li rft etv .. tntm Wf nammabty fa le of at&=
it ira:",' Ir. aid ofc flamatun forWeno.

FrsAvaboti Adirmmbrlioai a U .ppe . E

CF Fethw ht1 S~dtl ,'- ~ alt mn Sniuani 1'. Date roct,"ad by Pbn 121 to beaon

VICkm 14o. i X uu Ago W Wa d\1(er% in~ 1 f.4k,. or 'n t sul&Le jiSS*C0Ir-COS7trisI altvirt. Views iw-
F-- .. 14o-vi -ar51I&V ri '! ee'3is "t~ 8&7dirn tLbe dilg at eCatLacUti of

Ft.WT AT~kVAT Ca YI 4 'r, . F 111- r .?cr 1'. a .11 -2 ~ ~ hiluaI Lo ilautalnd heat wig &.4o be
MCC, '14" -tiI.welcome In addibo WaL, e FAA Is Wset-

rfmbjjffy T.L4&na A dltv.*'~- '"xn N0C e.A~d to Informaton. ownertil"~ fib.
d-,o~~ fu M*'natior ~arnskair. netUnh Point& end dilp char-
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FAA Proposed Interim Standard f'or Cabin Materials

Background

An ad-hoc committee was recently convened, composed ol FAA
individuals involved and familiar with fire testing and rese&rch.
to discuss whether an interim fire standard for aircraft cabin
materials was feasible and, if so, the structure of such a stand-
ard. Based on the state-of-the-art, it was agreed that an interim
standard may be feasible within the near future, but t:hat addi-
tional work, perhaps over the next 12 months, was needed to devel~p
and verify the standard. The committee concentrated itsefforts
primarily on reaching some sort of concensus on test methodology
that could be proposed at the Lnitial session of the SAFER Tech-
nical Group on Compartment Interior Materials, scheduled for
June 26-27, 1979, at NAFEC.

Proposed Test MethodoloqU

The commttee felt that the most practical interim stanidar
would be omposed of individual tests for flaimability, smoke,
and toxicity. Although considered, it was felt that present
modeling technolo,:y and kinowledge of human tolerance limits woul!
not permit the derivation of weighing factors for each of these
"hazards." Instead, the committee selected separate test methods
for each "hazard' that were standardized or sufficiently developec
These are shown (-A the attached table for utilization under two
possimle strategies, which are presented later for consideratior!.
Both strategies incorporate the same test methods; however, the
test conditions are different. An important feature of the pro-
posal is that smoke and toxicity are measured under pyrolytic
or nonflaminq conditions. For most aircraft materials, research
experience to date indicates that the thermal mode that yields the
most-toxic and smokiest Ptoductcs is the hottest environment
possible that does not .:ause spontanecus flaming ignition.
Fortunately, correlacion of small-scale nonflamin; pyrolys.s
tests with full-scale results is both theoretically defensihle
and appears to be epeLlmetally demonstrated.

Flammability

Two standardized test methods are proposed: the vertica!
Bunsen burner test (FAR 25.853) and the radiant panel test
(ASTM E-162). The former is the basis for existing FAA stand-
ards and would be retained in order to continue to minimize the
likelihood of an in-flight fire from a small ignition source.
In order to evaluate mater*ils in the intense postcrash cabin
fire environment. A more s- veze exposure condition is require,.
A suitable test tot tlhs - :,:se is the radiant panel test, whi.::
measures both flame spreal rate and heat evolution.
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Smoke

It is proposed that smoke emission be measured with the
widely-used NB smoke chamber. This test method has been st nd-
ardized by TIPA at a radiant heat exposure level of 2.5 w/cm'.
which was selected primarily for evaluating building materials.
Fire resistant cabin materials require evaluation under more
intwnse heat levels, which are attainable with any one of a number
of cppcial heaters, in order to characterize their smoke emissions
i a pcstcrash cabin fire.

Toxicity

A relatively reliable, simple, and accurate procedure for
evaluating the toxicity of an aircraft material due to thermal
decomposition is the CAMI combustion tube test method. Toxicity
is determined by the time-to-incapacitation of the albino rat
inside a motor-driven, rotating cage. The combustion tube furnace
should be charged with a weight of the sample material that will
produce a load of 50 mg. of sample per liter of total enclosed
atmospheric volume. It is proposed that the toxicity be converted
to a numerical value (global toxicity) that represents the
relative tz,-zic hazard of that weight of each material required
in the f-nd-use configuration.

Prc'oaed ist Conditions

Twc'.Zone Strategy

The two-zone strategy recognizes the significant stratifi-
catr or of ieat throughout the cabin from an external fuel fire.
Ve.- ... ling is heated primarily by convection and radiatio fromal
ttk tot smoke layer moving down the cabin with additional radiati- e
tamting near the initial fire source, and the hot smoke layer in
turn radiates heat to the lower zone of the cabin. Every full-
scale fire test and aircraft cabin fire accident has vividly
domnstrated that the upper zone cabin materials are exposed to
a much higher heat flux than the materials in the lower zone.
Therefore, it is proposed that smoke and oxicity be measured,
undor. nonflaming conditions, at 2.5 w/cm, in the lower zone and
at 50 w/cm2 iin the upper zone. These test conditions are approxi-
ma'.ed repxesentative heat flux levels within each zone, and may
have to) be adjusted when additional data and information becomes
availablLe- With regard to flammability, the current Bunsen burner
test (FAR 5,853) will be retained for lower zone materials in
ordez to maintain control over in-flight fires. However, for

~-7/
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materials located in the upper zone, where the exposure conditions
are much more severe and extensive, the radiant panel test for
flamability is needed to exercise some control over flame spread
rate and heat evolution.

Worst Test Condition Strategy

The worst test condition strategy recognizes that an infinite
number of cabin fire scenarios are theoretically possible, and
that the exposure condition a material is subjected to can differ
significantly for different scenarios. Moreover, for any given
scenario, the heat exposure of any material changes (it usually
increases) with time and is greatly dependent on the location of
that material within the cabin. Therefore, it is impossible to
define with an acceptable degree of accuracy a representative
exposure condition for any material. Instead, it is proposed that
smoke and toxicity be measured at the maximum heating level that
does not cause the sample to ignite spontaneously, which corresponds
to the smokiest or most-toxic condition for most aircraft materials.
The two-zone concept is proposed for flammability, since both
the Bunsen burner and radiant panel test incorporate piloted
ignition sources (in contrast to the nonflaminq smoke and toxicity
tests).

Research Requirements

The detailed research requizements to develop and verify
the interim standard proposal have not yet been developed; however,
some basic requirements are evident. These requirements are
related to two areas: laboratory testing and fire dynamics.
In the laboratory scale work, the greatest needs exist in the
toxicity area, where a data bank must be generated-upon ,¢hich tc
base acceptance limits. This data is not available for either
the two-zone or worst test condition strategy. In addition, it
is desirable to modify the exposure conditions within the combustion
tube furnace to provide a more realistic unidirectional exposure
for composite materials (panels). With regard to the radiant
canel and NBS smoke chamber tests, some additional data may have
to be generated. In the area of fire dynamics, the full-scale
and modeling tests at NAFEC, and perhaps other Facilities, must
be redirected to focus attention on stratification effects and
radiative exposure conditions within the cabin. It may also be
desirable to refocus mathematical modeling work on the tractability
and behavior of smoke in the fuselage cabin, and the radiation
resulting therefrom. Finally, the worth of any standard must be
judged primarily on the sa' : benefit it provides. Therefore,
it would be necessary to evaiuate the safety benefit of the
proposed interim standard by conducting full-scale post crash
fire tests using the C-133 test article.

-2-
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SUB-GROUP ASSIGNMENTS

(SAFER Technical Group on Compartment lnterior Materii I.

A. Accident Statistics Review Sub-Group
Chairman: S. Davis

B. R & D Review Sub-Group
Chairman: M. Salkind

C. Short-term Action Sub-Group

I. Co-chairman: E. Bara
" Materials systems: C. Sarkos; J. Simon
" Materials:

--Fabrics: W. Long
--Polymers: J. Parker; G. Nelson; G. Wear

2. Co-chairman. H. Schjelderup
" Toxicology: C. Crane
" Ilaterials evaluation and testing: R. Bricker; G. Ne1 .

C. Wear
" Airline operations:

--Evacuation slides: J. Fargo

--Passenger carry-on materials: C. May; B. Aubin

! !i



SUMMARY OF PROCEEDINGS

SAFER Technical Group on Post-Crash Fire Hazard Reduction
Meeting of June 28-29, 1979, at NAFEC

A. The group was welcomed by Mr. Tom O'Brien, Acting Deputy Director of
the National Aviation Facilities Experimental Center (NAFEC), who
announced that FAA's entire fire safety R & D effort would be concen-
trated at NAFEC in the future. Mr. John H. Enders, Chairman of the basic
SAFER Advisory Comittee, followed with an outline of the Committee's

goals. The Executive Director then introduced Mr. Edward F. Versaw, the

elected Group Leader for this Group, who presided for the entire meeting.
The proceedings were recorded on tape.

B. Ground rules. The Group Leader announced several ground rules

covering the Group's activities, including the following:

1. This meeting, and all subsequent meetings of the Group, wil' --e
open to the public on a space-available basis.

2. A nonmember may make an oral statement before the Group if he
asks permission from the Executive Director not later than a day bef;re

the meeting, and is recognized by the Group Leader. A nonmemoer May Mage

a written statement to the Group (via the Executive Director) at any
t ime.

3. A summary of the Group's proceedings will be prepared "y t-e
Executive Director and distributed to all interested persons.

C Scope and ojbectives. The Group Leader stated that the G:ou;, 'ndter

the SAFER Advisory Comittee charter, was to examine the factirs

affecting the ability of the aircraft cabin occupant to survive _r the
post-crash environment and the range of solutions available. T7 define
the Group's scope, he added that the Group would:

1. Confine itself to transport category airplanes, and :e

reduction of hazards associated with zombustible fluid fir-s;

2. Evaluate the state uf the art of existing and comple-e...
programs in terms of their contributIon to airplane safer:[, ar!
determine:

a With respect to completed -rrngrams, whether :he -

warrant rule making action or the publl.At!on cf guidance a:er.;

* With respect to existlng -r ramns, whether the- ,hul "

continued to completion, redirected a!_ng Potencially mcre r

lineq, or aborted altogether; and



. The need for new R & D programs;

3. By October 1, 1979, submit a preliminary report conralnlng he
Group's recommendations (if any) for early adoption of new _r revised
standards within its area of concern.

D. Review and update of the pertinent service record. T. Horeff
presented a series of charts (Enclosure I) summarizing the data current,
available on impact-survivable accidents involving U.S. air carriers
world-wide, ind some additional data on fuel tank explosion incidents,
accidents Invoiving civil and military transport airplanes. In answer
questions asked by vartous members, T. Horeff stated that:

1. lhete %ad I eezi a number of fire incidents/ accidents In wh-h
hvdraullc fluid was the source of fuel, but he knew of none involv.:g
fatali ties;

,'.n 'impact-surviable' accident was defined as one in jhIc;,
least one person survived.

3. Co. general, the fire fatality data available are not
1i-reitliaced with respect to causative factors, such as bur.t.it ot
inha~ation of toxic gases. It is only in recent years that t-e :37 o
actempted to collect such data.

4. Except for the KC-135 accident, the incidents'accidents doIc.i
with fi.el tank explosions (Enclosure I, last page) were noc i.i;act

. Te m . a r tv or the airplanes involved in the ac.

* e impact s..rvivabie ac.ident record i:r ".S. a'r c.r-', ,

weneral I! simuilar to- the record for world air -arriers.

, or -:' ,onrinued wit i a ch rt (Enc'osure ::) listing recent f' r-
3 Adenr ,.rudJes. F-e Executive Director said that he wul., attemrc

'a: ; -ot'. an ) 'f these studies for any member 4hc isKs 17 -

_ , , o er ' f the adeo,.acv _f per inent Federal . v,_i _'n ReZ,-I_ .

a i -e

~. ~ , Sted ,), u r e V a nbe r c ur: :

at .-a t 7 m i J i e 9pi la.. e q ,ransport arplanes, ad J .sc,:s e .
-a :.,: :- e -1 thleir ad , PC I n.

2' e .9:. :. es r'.e,: in detail how .e i: - ze _".Jm
T [" 1 h e A WA, fUe V t M ; Ja.
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following major areas: power-plant protection; fuel system flre
protection; and fuel tank crashworthiness

In answer to qu~estions posed by varicous aembers, T Peaf.ock stated :iar::

o Auxiliary, tanks are rioc gevo-YajJ . sub jected i.or crash Zes.-s.
He knows of no crash diAta dc~uenc;r:ioz' or, -iis

a Flamie arrestors are n,.t Jiaf.4_i'.ad 11. t.ii j-?-C systems rti
the tanks; rhey are not effective in pxeveuting '1ash- over lbetweea tranks.

*Fuiel spillage via fuel. zark I ineai it ;--C iL occur
In the crash situaion,

*Bladdaer i.eitght: rpresenzs oniv a soa11 TraLL_ Of ctnv -otal
weight ( including the cont~ainipg ru7'CZtJe) ih_;to a, ctdf 7 7f.

i.nst alla tion,

eA Und.Cr Lra1b coaditfons. asst;min- zirc- £uP3 o3,F.d hJe~'Aa
enough for DeIVt atiou av.2d low evougi, to aJliov. _h ran!- away
from the cnbladder cells~ a;e move ii r ~c -, ctrto foe!
than integral ,ndg tanksr

3 T- Roreff contnued with a presentation ov,~ ~ S?
recommersGacJ(-,s 1- FAA coixcernrr~g fvel st: r-r ga" j t-4A E-esponse
to :hose tc~naosin answer to, a quzstlon by r. Uol7 Roreff
stated thac rhc zthrea fuel svste~q .a~ezy appro~rrheT rw.rtcnrzd 4PFUT
74-16 were: rtic-jlated poi.,1urathazle foeaw. I~tqJ. nirrogen fuej. ak
irierting; and *txplosAior, SU ,7eSSionj

F. Pev'ew of currettk,1,D prcgams. Cr.' c.' Lezcer urgedl t~bhe CGouo,
when listP_,1ig LO ZO;, presentat ~CPS th Te Me b re ;S-:-CES Che ue d
to make vairioua cp~ace o pu!et-crash I' j, hA'zarc! reuJonr.
consider the Followlng pi7: rr z 't- :iitieuss .abjizy;
weight; maintitanice; retrotSit: 7cosr; and 6evelopmient 9 ,k s Re proposed
'hat each member Vate i::he qarl's~p hcepc:t hs
factors using a 9~r. ota Fr' )_ oT: (for un4favor-ab~.el' F (for
favorable); aud Q- ( toc aeuLrai) ktl u reet ccn: - cornpIezed,
a ^rnup rz:gwoitld be attempted., The :f;ca rsn~.os:~r is
f oll ow~s

1.Ctashwo rchv f'oe. sr-sscrtis

*(Pedri.-ul Craq hwor<'-r -Ebs 5 1eug neis fI)

* o reTf. "EFAk .rc. S-.scm S e tv i vi. '.~~

Aviat )n A , t~z;;j1



2. Ariti-misting fuels.

* P- Kirsch, -FAA . & D) Aircraft Safety Program" (I2

* H. Skavdahl, 'Test-, ..n Modified Fuel and Flame
(slides and fi m.

Fi -- t~sCn fuels.

* W. 4eatherford, "Research Conducted oy U.S. ktmy i

Development of iire Resistant 11uels for Helicopters and Diesel ig-

(silidces & f I/I .

.. Fuel tank 1nerti sstems

0 B. 13-ot:eri, "Aircraft Fuel Tank F~re and Exos1ri
Svsteffis, S

IR 7. Kimel, "Liqus~d Nitrogen Fuel lanK tlr~i

S ~ Mariact, "Inert Gas Generating S-,s-rem For Fuel .:
Inerting' (siides).

* G. Grabowski, "Explosion Suppression Systems" (no

tow! rg §eepre sen tarions , R. F-1r sch and R. Salmon provided sorn:,

*,:ariffcation on cAA-NAFEC's ruel wing spillage test facilit-. arid

r. Peacock made some addiutoLnai, remarks abcut the application )f
-reaslstantc tatiWks ,o trarispoctt cat-egory alrplanes.

: be r .:iup '.,adez .31 so nioted receilpt C a %rri t ten statement, cr
0 , U. G@-od;xup :F ?a rt-hild ln~~rewhich dealt with a ',),a-'~r
9,appres3Lon sys-tem 5e~ng supplied to the Air fre

C. 2 csi of the need to 7edirect or modify ex ;srin. Rf_
arid .,c-,e'i-r che state of the art warranted shiort-term rule nakl'.
Ctijp 'ealr-r now propcsed that the Croklp attempt a roug 1 screenlni, :

:rarir~kus app rcicheq to p'tlst-cras50 [tr, ha.zard e: cl~ ~ s

corrorr d c-?aprit so as CO:ocri stth rup' r

pvruwisirg or 1-he short revv 3~ h creentig exer: i;~ -ee:

r e aipr:oa~ches -1.! sedi bcelow anid supgasted th!at 'he s,: -pen
P t ec.tv' !fes_4 rpe labi 1it,. * we ighr; ma--tenaanc,-a re tr ::f

j el I . 3 l fcam, f D I
'~1 tn' ~nrning
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4. Crash res-I&;anr tanks
o wing
(D fuselczz

In the discussion rli, ri Cl~ct vii~u i j- )U
concerning: the f.' c~~~sa..Ci~
the proposed ceir~ ;os rI
f acto rs; a nd th : ; ~
screening code ri~cl b seri LsugO-' -e L~ ~y
clIear that th qiseo could -D2 I' ' - o

available to the Croi'. 2,

formed -o contiritx. 7;i i: n vhe wu~r i- L ~io L,. 2 y

necessary screanirr9)i-I s-. -, vh.~~m~d'e-P ~
Advisory CommittR-t ii's gnii'sc
nex~t meeting Kr

Af t er !,ome add ija- s. L ,
the 3ub-group-s r eh, Cv -co UT.' j P

Group's approv,:,)., ?QTC 29-

Explosion Suppre,3-ic.r a'

Sub-group on Craeh -- a;op if -

Fueis, anci a Drafitf S? r: 'j
for service cn Ct'.'2'c .-I -,VoLa

T. Peacock s~s~~ - ~ u ~Ca-
charged w Lh t .. 2S6 *-i

basis of Z1es i-: ~ -'~'-:~~lc

si ifcnJy. to 3f- rL rs~- t o . 7
and deterwITI bc~5s,? n M, I C

along pcterici:aJi.' I 1( 0-, a-,-*.)ao
suggested a 7u' 0t h *,1A~ CA

actt'z!a Tam v u j, :an 'c- , e
SUb--groUp C 0,j alt .i t tot

T'he Grc.,;p Leeodez rucvd Ih~ I:~ DrfI na Ub p*r wn, - -

repor': wculd be '.iadb.:- T.ouo. ~-':" ,,

Hi. Technicajl~ aL;r)%,p meftl.s ". Z a':es

P P t.C Ipa re d 1r, the i-trF

* a- iem-- '
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* G. J. Grabowski, member
9 L. Hebenstreit, member
@ T. Roreff, member
a C. C. Kimmel, member
* R. A. Klrsch, member
a S. A. Manatt, member
* 73. C. L. Noordermeer, member
* N. R. Parmet, member
* C. M. Pedriani, member
* K. Rosen, member
# R. Salmon, member
* H. W. Smith, member
* E. F. Versaw, Technical Group Leader
9 R. Volz, member
# W. D. Weatherford, member
9 E. P. Webb, member
* S. Weiss, member
a J. H. Wivell, member

9 R. D. Appleyard, authorized substitute for i. Burgess
* R. Skavdahi, alternate for D. C. Nordstrom
* T. C. Street, alternate for T. W. Reichenberger

@ M. M. McCormick, observer, alternate for G. J. Walhout
o R. J. Mannheimer, alternate for W. D. Weatherford
e A. T. Peacock, alternate for L. A. WriZht

1. Nonmember attendance. Other than members, alternates or authorized
substitutes, there were 25 persons in attendance at the meeting. O.1
these, 3 were U.S. government employees.

.Aenda, time, and place for the next meeting of the SAFER Technical
GCrup on Post-Crash Fire Hazard Reduction. The Executive Director
announced -hat separate meetings of this Technical Group, the Technical
'r-uo on Compartment Interior Materials, and the basic SAFER Advisory
otmmittee were tentatively scheduled for the last full week of September
i979, at NASA's Ames Research Center in Palo Alto, California. The
agenda for this Group would include, among other things, a review of :he
D,,afting Sub-Group's draft report.

Executive Director, -QFER Advisory Comiitte2

5 Enclosures
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Enclosure V

* SJUB-<1JUP ASS IGNFM~S

(SAFER Technical Gr.ip, on Post-Crash Fire Hazard Reduction)

A. Sub-gqrop on Explosion Suppression, Fuel Tank Foam/Fo1l, and Fuel
Tank Irerting

Chairman: A person* representing AIA
Members: B. Botteri and a person* representing ATA
Advisors*: R. Volz; L. Hebenstreit; R. Appleyard; G. ;rabowski;

C. Kiunel; S. Manatt.

B. Sub-group on Crash Resistant Fuel Tanks

C hrman: A person* representing AIA
b *ers: C. Pedriani and a person* representing ATA

-.,visors* H. Smith; E. Webb; G. Galloway

C. r on Anti-Misting Fuels

Chairman: T. Peacock
Membiers: W. Dukek; R. Mannheimer; and a person* representing AMA

D, DraftiN Sub-Group

Chairman: E. Versaw
Members. Chairman of the above Sub-groups
Ad3vsr": 1. Fagin

* These persons are to be nominated by AIA or ATA (as a~plicabie) in t-e

-sear future.

* 'chese are volunteer advisors. The advice of other perscr-s ev :c-
solicited at the discretion of the Sub-Group Qairman.



SUL.TMARY OF PP'A Y.DTNG

SAFER Conference of Septenb. -

At The NASA/Ames Resear'h Cent

Overview. This conference coc~s it,-d , . rp' !,, ... . .
1 1/2 days each as tollotJ.: A weoc; o r  i. echr " r.'. .r.
Compartment Interior MaLereuJi: headed ov 1 , t.
of the Technical Group on Port-Crash c -azr. Reubc, u :I.d Ib

Mr. Edward F. Versaw; and a ee,-ing )f. Lhe SAFP? C-mm:.Lttc t,

Mr. J. Enders.

During each of the technicaI group ee !: :Y, su ':- ! 2i) L
discussed so that reco-endatior,. oi o nSo31 A l( ; i> , a: , ".:
be proposed to the main ,ommi~tee. e -.- .,-eC 7 - ,

two technical group Ch;\rmen presented L: . group s .ug es:t o f
consideration by the SAFER Cowm).ttec r--':or e.e Lv -e A- rni;--

trator by Mr. Enders, Chairman.

Each of the three meetings ieice taped and in addii,. : h( h ._.1 Ti 5T

Committee meeting was recorded by a court rcpo;ter Th f a r i :
this recordation will be Lhe ol'ficial r-cc,> of ,ha mee-.n,

Technical Group on Compartment luterior Mavier>es e:i . Ls
was opened with welcoming remarks 1y Dr. Deqn C apman ,ic
Astronautics Directorate NASA-Ames Research Cc'itf: az., 2:' ,,e
meeting was chaired by Mr, Mart:in F, W1l~eri

Subgroup reports were subr.itted 3:oS 1s.u1s-. .nd to pr-,
, 1 u11 ..

for the Group Chairman's preaenttion To tne SiA17R Commizh Ee e ar;eas
encompassed by the subgi-oups were. as ,

1. R & D Review
2. Accident Statistics REeview
-. Short-Term Action

o Materia).s & Mathria1. Si's -m

o Toxicology
o Airline Operaci ,n
o Heat Resistance of Evacuation S

o Materials Evajuation TesLinc

Participants in this meeting ere:

M. E. Wilfe 't, Group Leader

J. H. Enders, SAFER Comni.tree C-j-rm,
E. Bars, Member
*r. Batey, Authorized substitute
H. P. Branting, Member

C. R. Crane, Membcr
A. D. Delman, Member

J. J. Fargo, Member



R. G. E. Furlonger, Observer
2. R. ibson, Member

R. A. Kirsch, Member

W. C. Long, Member
C. J. May, Member

R. H. Madding, Membtr

2 C. Mar~in, Member

C . Mc 2uire, Member

G L. Nelson, Member

D C. Onderak, Member

2. A. Parker, Member

2 D. Ray, Member

2. Sar~os, Member

A. C. Schielderup, Member

J. D. Simon, Member

D. R. Spicer, Member

G. H. Wear, Member

Technical GrouD on Post-Crash Fire Hazard Reduction MeetinR. Tr

welcoming remarks for thi.s session were provided by Dr. Harold P. Kl .

Director of Life Sciences, NASA-Ames Research Center. Mr. Edward Ver-_-

Chairman, structured this session in a similar mainner to the interior

Materials meeting, operating as a working group to formulate suggestions.

for zne SAFER Committee to consider as recormmendations to be presented t

the Administrator.

Sbgrcups within this group were as follows:

i. Explosion suppression, fuel tank foam/foil, and fuel t~n

inerting.

2. Crash-resistant fuel tanks.

3. Anti--misting fuels.

Two presentations were made to add to the gcoup's information. There

"Thp Parker Liquid Nitrogen Inerting System for Post-Crash

Fuel-Fire Protection," by Mr. C. Kimmel of the Parker Hannif n

Corporation.

"ICI Fibrous Flame Suppressors," by Mr. A. Brown of MFS

Products.

Those who participated in this meeting were:

E. F. Versaw, Group Chairman

J. H. Enders, SAFER Committee Chairman

B. P. Botteri, Member

W. G. Dukek, Member

v-5}
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R. C. E. Furlonger, Observer
J. D. Galloway, Member
G. J. Grabowski, Member
T. G. Horeff, Member
C. Kimmel, Member
R. A. Kirsch, Member
J. T. Leonard, Member
S. A. Manatt, Member
J. Martin, Alternaze for T. Madgwick
H. C. L. Noordermeer, Member
N. R. Parmet, Member
A. T. Peacock, Member
K. Rosen, Member
R. F. Salmon, Member
H. Skavdahl, Member
H. 0. Smith, Memb'-
R. A. Volz, Member
W. D. Weatherford Jr., Member
E. P. Webb, Member
S. Weiss, Member
J, Wignoc, Member
J. Wivell, Member

SAFER Committee Meeting. Mr. Clarence Syvertson, Director, NASA-Am. s
Research Center, presented the opening remarks after which the Ineetin
proceeded under the chairmanship of Mr, John H. Enders.

In order to best utilize the time allotted for the main conmmiulee
meeting, Mr. Enders structured the proceedings so That each techni:al
group chairman could present the proposed recommendations ,t his 2rour
after which discussions could be held and decisions cruld be ma,e as ,-
those short-term and long-term recoimmendations which woul.d '.- present,_
to the Admiiistrator.

After lengthy discussions, the Committee decided on the %ilowing-

Short-Term Recommendations - Interior Materials

o Retain FAR 25, Appendix F, referenced Bunsen Burner test.

SFAA -'d request ASTM Committee F-7 to modify method T-5QI t..
corre i method for materials that drip and melt away from
the flam, d subsequently to modify FAR 25 test method for
materials (Appendix F).

Short-Te-m Recommendations - Post-Crash Fire Hazard

o Amend FAR 25 to require fuel tank vent protection during gr )jnd
fires.

9- 52



" Request that the FAA examine, through an ANPR.M, the ft.s>:..

of amending the regulations to require design practices .;

minimize the probability of failure to achieve fuel sh,: cff :i.

potential fire situations.

" The FAA should request the NTSB to implement the pr~lposa's b

the coordinating research council for improved accident

reporting relevant to fuel fires.

Long-Term R(ecommendations - Interior Materials

o Expedite and coordinate C-133 and similar full-scale fire tests.

o Define a design post-crash fire scenario(s).

o Establish contribution of cabin interior materials reiative

the post-crash fire hazard.

o Expedite the development of the OSU chamber and evaluate its '>e

as a regulatory tool (within 3 years).

o Complete preliminary evaluation of the test procedure ana
present materials for evacuation slides by May 1980.

o Accelerate toxicity research effort to identify and understand

the biological chemical and physical factors that must "e

integrated into comprehensive fire risk assessments for

materials in specific use configuration.

o Promote open forums, documents, and presentations to make the

subject of toxicology more understandable to regulatory bodies,
flight crews, and to the public.

o Develop cabin interior material data bank.

o Continue development of low-smoking, fire-resistant seat foams.

o After ASTM-F7 has modified test F-501 to correct the melt and

drip-away from the flame, subsequently modify the FAR 25 test

method for materials (Appendix F).

o Develop for new seat designs, fire blocking layer (fire barrier)

to protect present polyurethane foam cushioning material

(I year).

.... . ...... .......... . ~~~~ ~~.... . ... il lBi 1 . .. - - - . .
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o Coordinate and accelerate development of analvtica' pt.:

aircraft fire modeling.

Long-term Recommendations - Post-Crash Fire Hazard

" Continue and expedite FAA/NASA research to estab>Ish a realist

airplane crash scenario with increased emphasis on post-crasi,

fuel system failure modes and effects on cabin fire safety.

o From the crash scenario, develop fuel system design criteria
which transport category aircraft must meet in order t nu

post-crash fuel fires.

o Support a transport helicopter post-crash fire stud,. ql : :I
the preceding recommendation.

o Expand the investigation of AMK and its properties wI :e &
to all operational aspects of commercial transport aircraft.

(The following associated recommendations are not in order

priority):

- Develop AMK performance specification.
- Investigate the applicability of anti-misting concepts

broadened specification hydrocarbon fuels.
- Encourage NASA to include A.K technology in its >-, -a~'e

fuel program for advanced engine systems.
- Investigate reduced flash point of kerosene fuels.
- Broaden large-scale validation test.

o That FAA evaluate the use of self-contained smoke ma ks,
clothing, or other personal protection equipment for crew

members and handicapped passengers in order that they can be tc,

complete emergency evacuation under the post-crash condition.

Participants on the SAFER Committee Meeting were:

J. H. Enders, Chairman
J. E. Dougherty, Alternate for Green
J. M. Chavkin, Member (pending approval)
W. T. Edwards, Alternate for Del Balzo
M. L. Goland, Member
G. N. Goodman, Member J. R. Reese, Member

B. V. Hewes, Member S. H. Robertson, MEmbe
C. F. Hitchcock, Member E. L. Thomas, Member
K. E. Hodge, Member

C. Huggett, Member
E. L. Hutcheson, Member

C. W. McGuire, Member

L. R. Perkins, Member
E. Podolak, Member (pending approval)

B -5,



General Comment,

1. Since the first four long-term recou'nendations .nd :
Materials are interrelated, it is the Committee's request r, ', ' .

tied together during their long-term handling.

2. The subject of smoke hoods wlas discussed at length. It as
that the subject should be referred back to the Technical ' 'rI.pon
Compartment Interior Materials to determine, indeed, wnethc: alleged
significant improvements have been made to these devices Lo warrant i

recommendation for their renewed study.

3. It was the specific request of the technical groups ( .:2rt- n
SAFER Committee) that they receive information with regarc to the . An
rpsponse to each of the recommendations.

4. The SAFER Committee charged the Chairman, Mr. Enders, witr. -n:he
ot presenting the concained recommendations to the AdminisLr..-- -v..
earliest possible convenience and to reflect, in his presencqt..0!,
Committee's discussions leading to these recommendations.

As a matter of note, the Chairman expressed dismay that th, "TP
observer did not attend this conference in view of the iporza:.ce
aircraft accident investigation has in structuring a sound ai.rcraft fi:t
satetv improvement program.

I. Details of future SAFER meetings will he announced pending
r:ofing of the Administrator.

Pr cared By:
Executive Director, SAFER Advisiry Corrittee

Ch~i~nSAFER Advisory COMMittee



SUMMARY OF PROCEEDINGS
SAFER Meeting of March 4-6, 1980

At The Aerospace Corporation

The meeting was recorded on tape which will be the official r,:trj
proceedings. This document will serve as a summary of those pro, ,i:
A final report of all SAFER activities will be made -availabi arLir t
termination of the committee in June 1980.

OVERVIEW. The fourth meeting of the SAFER Advisory Corimittee ,a.,
March 4-6 in El Segundo, California, at the conferenc, CilitiK-.
the Aerospace Corporation. The primary purpose of this meeting .was
the FAA to respond to the formal SAFER recommendations which were
presented to the Administrator subsequent to the SAFER conteren, ,
September 24-28, 1979.

At the beginning of this meeting, time was allotted for upda ting t~ti
committee on several items of old business and to accommodate Lht
members in an on-site inspection of the fire safety related aspect,
aircraft construction at the Douglas Aircraft Company at Long Beaie.

Formal responses were presented by the FAA after which op-n discu,,,
took place.

Tht structure of the final SAFER report was considered and as'ig:
were made for contributions of that report. The final SAFER neet i "
will take place at NAFEC, probably in mid-June for the purpose

reviewing the final draft SAFER report.
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March 4. Dr, A. B. Greenburg, Vice P-,esidor I -nd G eneral r3~.

Government Sul.,ort Operation,, of the -rwepace Cot pIrat ton, w
the group to the- Aerospace faciliti-s, The- )pei i'i4 cmarks were ma,',
by John R. Harrisun, Di rector ut te O( !)f -, A 'oc :eti, Who

commended the group on their c.ffo~t, U. ad %6,Ciled Lh.-1. sjuce in)
excelIlent netCwurk oil- cechntcaiiex' ag has ID-e'l:J" '1CO k"

c oramct e e and its technical support grcups, trie iioi SIULIR 1,upurt
s'iouk!J be more th'an a dojcumenta~lon oaIvt-y aind ] o
conlst vuc. ted in :-,ich a av thAL -1 WQ Ii~ S;('Ve is 0 J 0C

over tho next r ~w years for those inll OvEt in aspeccts oi i=iLap ,--,i
aircraft cahb il inLrior natari.a Is and ill the post Ki

Four -r ief uodating pres,2ataz ions >is :e ma crsIU j;tran-~'

made during the previoa-s SV~EF, oectjig.

Mr. Fan Botteri, Chia-f FC .:he Fire ~ t~~i~B1ranch atL ne A r
Pra,- ulsion Laboratory, pz-esented a summary it 'he A;F)Repcrt lo.
of the ?rupuision and En ~rgeticq Panel.' s ;~rwqip 1[ on Ai u
Fire Safer; fhis reporL has I.e(En recentlv, PubLlished anid wri H! be
avaiiarj-e to the Liicc'r~~aoriuai N- P - S. diSC174 bulL iflo Cnalile~

D r. l- Dc~ p uag f. LgDnt c t ot ur thIie Na oa L I 11i 3 1re c .
n ri d .AJ. a , ae the 3..rra acc id L s ta t i :;z st 15 Sb grmu ip Repo urtL

oT) 0 u '1r thic Lhi, ''cnthad iit^ bee-n revieweJ, i!-l its f inii>r.

siu~roo. te conc(-usiovis y tPtd in chI: rc Pori: weretIS as Is

t l IS ietiS" Cannot he LISId tS a hisis. for iilakit';t

no ~pn ~rthedat.; h. aVL; b.-e-z i 1 ct
s ci cue ar -:ius not Eau~iblel oTcUjc thornj 9gap s LO)'

r -~ 'n.t:ztI. u, LhocpL * . I

-icciden.~~ g. 0 on f ' tiso as(I

1 70! -tme lr-sc52 gal tuir L

.va b i P :1 fI A- I, e~ .;, horolgh iuii

i,, ha:' h ecii 1 1 'ved i n fnW ident! i r0. I

.re fatali,

jn j ;a 1, ',,S 1 , '> ' i i ,I a ( nil.

i i ' of . - \FJ V. 1 ini kt, r.
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1. There needs to be an improvement in data gathering. The A.A
and FAA should be requested to work with NTSB to develop
more thorough standardized investigation report rormnat. li:,rv
should be a continuing procedures to review and update tbte
data collection process. Concomitantly, there should be a.1
improved data retrieval system to wake the data availahlt
more people.

2. Existing data should be more thoroughly investigatea,
vis the NASA study.

3. Future changes in design and in regulations should bi,
more complete data gathering and analysis.

Mr. 'Harty Wilfert, Senior Engineer/Scientist for the Douglas Ar, r-r:i
Corupany, informed the committee of additional inlormation gati.ered r
'he area of passenger smoke hoods. Conclusions reached were tlhat [L.t-
have been no new advancements which solve the concerns of the debv
they might cause in passenger evacuation because of the possible
confusion in the use of these devices by an untrained group ind ,i,,,e
of the risk of suffocation. Mr. Wilfert also mentioned that
prospective manufacturers of these hoods are quite concerned with ti,-
product liability aspects. Mr. Ed Thomas of ATA added that tohze
possible hampering of communication when using smoke hoods is also i
prublem with serious potential.

D!. John Parker, Chief of the Chemical Research Projects Office At .'
Ame-;, reviewed work done in the area of cabin insulation materi,., a s
the,--al barriers and proposed further study of this and of the us:,
*eflectiv paints for such use.

During the afternoon of the first day, the committee mnembtr rs ' ,
,rtions of the Douglas Aircraft Company assembly line so that tt-'

could see, tirst-hand, the installation of cabin interior martrLi -
other factors pertinent to the committee's deliberations.

Morc) 5. This day was devoted to the formal responses by the i AA
tho recommendations made by the SAFER Committee.

Mr. Tom Horeff presented the responses to the )n4- and linort-t r-
recrnmendations -hich were of a regulatory nature.. -lht re,, an ,

--d re - onses were as follows:

R ECN DE DATIDN. Retain the FAIR 25, Appendix F, referenced briinso:
burner test and request the ASTM Committee F-7 to modiv t

torrect the method for materials that drip and melt away %r t
fl, -- and subsequently to modify the FAR 25 test method far n.tori
(Appendix F).

RES" 'NSE. A I ett, e r t rom the FAA to the Chair'tin m tH. A>:'r. t t
F-7.6has been sent (February 8, 1980) request in that the
recommendation to modify method F-501 be included i,, ,irge,, t,.
the next gheduled meeting of Committee F-7. . Th, FAA 'i ' i,,



, , . ie FAR -5 test method for materials (Appendix F)
'-rL,dtfcatun of method F-501 by the AS.rM.

N...Y. A ;i m ' "AR 25 to require tuel tuank venL protection

.,,NSL. ! FAA will issue an ANPRM to seek comments concerning tht
':v:, c.ss . vent flame arrestors and surge tank suppression

". *,y - i'ine the ignition of fuel vapor within the system duc I

6l.. am. Xaine, chrough an ANFIC'l the feasibility of amc. d ,
* 1 , OY ,t , 'V , require de:i.ign practtces which maximize the

i t, il sipfi; sh,.-of !n poternrtal tire situat -i

i1 k- i 3' i . APRM Lo seek cornmL.. S concerninc t,

,he avii.'}ity or design l)_-cCices which may exis ,
.pr'ol, hilitv of 'uei shut-off in potenti " tire situationrs.

'...... 5 Oeuest the-'SB to0 imiplcinenL the proposals by iie
. t Research Council for improved cccident reporting relevai:7_

SL t 2tcr 0e NTS8 solicit!. NThB review of CRC proposail
. . , , t L ,,ing the rieed for more ace tdent intormati,.:

z tL tires, :id explosions, (This letter was signed by
t L 'o! )D Mach I 1980.)

r_ ., ,,o mentioned chat ;n R&D program to develop improved
t Vt1,t , fuselage and wing crash-resistant fuel systems is planned

AA n H- -I and that crash-rus iscant ruel system requirements

r,. of, si .t the Rc or.rait. Regulatocy RU ;te'.' 1n December 1979.

.,r .'_r:1i que: t ions n, a ,p il er -ft's presentation but in
saving t' dLn,_ mi:' this day of FAA responses, they were

t" ?I ' the 3ornLny, ot 'h, l.-st ia~v,

S itd<of '.AJ'C responded L,) ti, remainin, recommendations

0:,-t,: , H'cI.r lp-Lert RwII iv wav o: background, a general
-- pEt he man,'gtm!Nt1.L ,Ulh L-A2 ,ir craft Safety R&D Program

v.w ,, , with overv4,,-.4s of th cabin ftire safety and the

,,,, r ouped hy L Ld-cs into those which
. . .i.ale exIsrinert, tir, modeling, post-crash fire

1 1,irit AV' i c 7 ,-V 1C meetodology development, survival
S.,v.' , o. .,1t. ,, 1,{i:i,,,:oem'nt , ad c hose of a general

ir,.., L:.'n; Li e)n A Lhl r !,1-s tor satisfying the SAFER

m,,. n . r -a- , aft: p.. ,.,sed time tables for carrying

I.! .1 r. t,, 'ls ( t ls i r , wo already initiated at NAFEC

- ~ ~ ~ ~ l~ t- ,,Xg.- jm e . apparent committee
I ir,.arch amd development



responses presented by Mr. Edwards, except some co:icern ),:Vr
quotable costs associated with the R&D program.

March 6. The questions relating LO M: HoretF': recu3to~y re-";c,
presented the previous day, were entertained. ir. Horeff w4
questioned by Ed Thomas (ATA) with regard to Mrs Ho-eft' .. en
statistics which were not in agreement wit.h those of thti. NT,! 3 t
same time period. Mr- Horeff distributed inform-2tIioi sOppor,9 ' .
accident statistics.

There was confusion among the committee as to. wrat was meant by LLOe r~.

response to the recommendation for requiring foeel taak vpnt protectioii
during ground fires. There was concern that the FAA mi'ght agaij be
favoring fuel-inerting systems. Mr, Horeff emphasized cha: ibis
not the case.

GENERAL COMMENTS

The committee placed much emphasis on the setting o: p:ioiti,' Cn Lfle
proposed actions of the FAA in response to the SAFER recnrniis.
Realizing that, with budget limitations, the FAA will be able a -ccom-
plish all the SAFER tasks with equal emphasis, the committee .Vaots a
hard look to be taken where R&D money can be spent to produce tne best
payoff in practical increases in safety,

With regard to the recommendation alluding to fuel vent flame o p.es-

sion, Dr, Huggett (NBS) proposed that basic testing should oc dore
involving an aircraft wing, with the required lightning aer;:e1t-
instalied, in a pool fire so that basic data can be obtained on the
effectiveness of these arrestors in that situation. He a!o suggested
that strong amphasis be placed on improved accidEnt statisticso The
lack of informatiun fn this regard had a 5i; ni--n zant eftect on the

committee's effoczs.

lnterest was expressed on the subject or p ln,.s which mi lt d I.y I.e
f tre ;ffects in certain critical areas of an aircraft aik Th6V h3ve a
side benefit of corrosion protect- )n,

'..pCo Vic Hewes (ALPA) emphasized con'_idera:ion or more 551:0' j" cIb I
windows which can shrink in elevated thermal ,2ond. tions al,:wirYF the
more rapid eItI- of heat and flame, He expressed concern fo. ihe
serious problem caused by melting an4 drippi ,g ,ot and
the need for smoke/fire detectors in lavatories- He a1 ,,ugested
that the committee consider recommendiog the ::equireoet ?r low-lcvel
emergency exit lighting in additic., to the excisting i.gh--}evel lighting
already tnstalled.

Chairman Jack Endera made Che point chat in acc.den's/);,jlderets where
fire does not occur or where fire occurs and there are no .atal.Lties,

It is important to examine "what went right, a-, veLl as what accident
causal factors wete present.



Mr. Guy Goodman (ATA) informed the committee ihat ;;, Lilt Y, i, -

considerations were being given to engine containm.ent and ;,.L )%,4 i-_-
protection to occupants when there is no]ncontainme;,.,

Mr. Jack Wivel of British Airways t ,r1-(I the .-i,, W I i
impeding safety improvement by overregul.air, ng

There was general agreement by the committee t!,a, to I~dintii :

continuity after SAFER, Ad Hoc committees should b,:. ,Labi

Presentations were made by Mr. Ev lustir . e a! I. of K
Lockheed outlining the efforts of these compdcie, i i t7-.ileL
improvement. Copies of their material is includ' w- th,,u

The final item covered at this meeting was t-1.e: ;!: I.re i-.I
report of the committee which will reflect Th, :er' itee' " .'i , i, ,-
during its existence. A tentative repurt outitne presentei 'C L!,,.,

members contains 11 parts, each of w-i.h were assigned as res,un sl-
bilities of specific individuals, Tujese parts are listd beiow '^'ito
the names of the responsible individuals. it wa emphasized b', the
Chairman that any member of the SAFER Committee or its t ennicat irou,
should feel free to contribute to any part of this report even though
they may not have been named specifically, or ,,ave beer, isked h: ,,.
person responsible for a particular parL,

Part 1: Front End Matter - J. Enders and E, Wood

P; 2: Aircraft Fire Problem Defi:i ion - LC. !h,&g, t, id
J. Fargo, and G. Walhout

rt 3: General Considerations of Aircraft Fire iid ,i
*M. Goland and j. De.l Balzo

4: Assessment of Adequacy of Current Standards and CXISLiT,

Technical Basis for Near Term Upsradiri. of Rui ls *J R,,

and J. Chavkin

_1: Fireworthy Material, - ,M. Wilfert, .- ,srker, and .

Toxicitv and Smoke - *L Perkins , E. -',do , Ii0
J. Punderson

7, Fuel System Fire Hazards - * 3, ert, *E. Versaw, ind

9: R&D Considerations - *A. Tobinson and T. Edsards

Crew Protection and Passenger Evacuation - *b. .

R. Clarke, J. Searle, and C. Hitchcock

P IT SAFER Committee Findings and Recommendaio. -i .onK,,r

E. Wood NOTE: It has been tentativel, decie,,i (.'it ;1,,,
responses to the SAFER recommendat Ions i1' ,e . . ,

a re a.
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a~i ~:;ational rrans,)ortatianx Safety board
3L~ U 2~i4XCCAvk~~nw,

~i..~~~xixm Iurn~ ublic iicarirg held by the Federal
~Liixi iiJmidsLTatix. (FAA) in 1977 on the hazards of interi-or

i~i iu& systmn fires %0d explostwas aasociatxtd wil
* va -i..-LLinr~3 L caLe~ory arplaimc accidlenta the opecial

ax u'iit' dtd KEq.lo8 ion HiJ~uotn (Wlak"\) Advisory CxanJiit*-
.1. 2t rUCusIirwnd ways Lo iuirove cabin ocupat sw-vivability irn

.)s ~-crasl inviXkxmnmft. Oni NovcT*)er 27. 1979, A-k. John if.
1.i, .:tt~ig oi rlJ& Fdx, kiviziry GcmxIiLc cu, rej)tLLd Wu ,b.. u'

A( , in. ti Li, c.'uid (k)fLpt~ibutc si -1ciLiy Wo aeLy -4u~cl LfU
It tv fccATU5XJ&e can be Laen on the Uamis of axeai-day

c~r~ zxi o.4cLji>2. C& of these recIT1TKIximions ws that tlx& Fi,. 1'
-1; -Iii u'cs dic '4tikx-i1l Transpurtation Safety Ikrd (,iTrtb) Wo

.:~i tc puoKisals by trie aordinatixig ?,esearch (Xarvzil(G)
J:-'c accidcrir. repuxtrun-i relevx-nt to fuel zaircs.

u ),ruiosal is presenwtd uE iwo 41 of Ce( Xeprt. Ii. 4c'2,
~~'itkLetI I.&1uty -197-j, a cxP,i of vAti is enclosed. You VlII
11_. it i, rk'CsLrnjxYJed Lhat M'tI,~ Aircriaft Acciden~t exeport Fori (,1-u.Z

.-t2 vk'V(-L. L OCUS attertion an tti nee-d for mare infornaticx.
a 1',. IiilA xrid ttrt-r4i i repcu-tin uLaso1cL~

1rt-viu. Of aircratt accidirit tire exeriasce revealed that
VI± w. 1oIn.-iLion relevant to aircraft iires and xplosirs was

riIn-Airu in-sL accident reports a-0d files. Informnatiori aoni
-uLu6id rature ot aircrait fixes/explosions would be of

(iivrao)Le abjstan-ce in desijunm, preventive me~asures xrxi iii
mm-;C.iu Juvlojsit eftorts directedi tow.ards rteducin~, t~esc

I ,,.~t-,,Livj1caccidunL posL-crash kiru/xpsion envir~xmfiiL
Afi icikuSiu anbient air terq.eTaLure. winrd direction), i~ii dCt 8peedJ,

~l2(cix~~i:~Ji~uince, fue-l sysrter dama.ct, tuwl type, fuel
Lu.. ~~rat i,rit-lur source ;, tiai- (if i,_JIiLiXX), luCOLLOik,Lom
~~a~~u1. UC-II ULA ci 4 luel spill, cratih situ criditionti. Ly'x:.i j

lxsr, -ji ,.i,,r ii~vAvvl, a ; ) Ja alit u , Aul iL M-1



rot ue possible to establisih somn of thu se fncturs in certain
acc idenits. it appears thaL repurtinb, "x ucorir , as imch meanin ,.,
fire and explosion infomtion as can be obtained would prove
valuabic In efforts to r&duce aircraft fire ar-4 ex.plosion hazaro .

tur Ar. 11. ii. icCormcx.. obaerver of Wi~U, Techixucal Group
aCLUViL", indicated in a recent discussion with a rmibcr o..
Ltaii that. human Factors Grouis are responsible in transpurt ar
.accident uivesLij~atiam~ tor dotc-ontirk- uosc. Of the &oi.ve
L.irv-reijt"- factors and that an effort is undierway wo±t~i~~
coq~uLter sra~,c codes for~ retrieval of such inforimaui. IL.
acruwlcj4 tkiac Mut of the CkC su,;,ested 3iditions tv Form 61.
arL.! Ueiiz. covered in Ht~iai Factors Group reiyorua, lowevvcl. A, L~
Iwr!L rev1,.-4 oi U~ e U Advisory ClaLLd.LC r J deA~cLLLu~i ,WlUi tl,.
o~i et.vul oLSaLiziy~n,; t-* nued for nore information reisLi~VQ U

I.-,Inod by
rBou4

CC.- :~ A.~,1/~- /L.u(., Wu)) IA...-O/ W /Ttia- I:-~.
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STUDY OF AIRCRAFT ACCIDENTS (Cont'd)

Vury ftw accident reports specify that the occupants wer-
Killed due to fire because in many cases it is difficult,
even with autopsies, to separate impact from post-crasn
fire effects. Reports like the 1/30/74 B707 accident at

Samoa are relatively rare. For most survivable fatal
accidents, the investigators conclude that a combinatior,
of factors was responsible for fatalities.

,ecormendations on Improved Accident Reporting

Aircraft accidents are reported using standard lezd form, 1,, Li,
( ,I, o I (ki.'ra I Av IaLion, eiL Ler NTSB Form 6120.1 is curpict(W L b,,
the pilot/operator or NTSB Form 6120.4 is completed by the
Investigator. Both ask for data on fuel by volume and grade bu
(Jo not seek information on mode of fuel release.

In the case of Air Carrier accidents, NTSB Form 6120.2 is LASed
reporting all civil aircraft accidents involving aircraft
exceeding 12,500 pounds takeoff weight, helicopters and Alaskan
air carriers. Usually this form is supported by attached statu-
ment a3 well as the report of the Investigation Team. Completc
though 01rs form is, it still lacks certain vital information
relevant to fuel fires, unfortunately the usual attachnerit to
Lhis form i an Accident File also lack the information. A
revision of the Formshould focus attention on the need for
informtion relative to fuel and fires.

Tre suggested additions to Form 6120.2 cover the followirg items:

Section V - Cause of fdtalitie , Fire, Asphyxiation or l-aw..

Section VII - Exit Time. Exits Used.
Location of Exits and Fatalitie,.

Section VIII - Fuel Aboard by Volume and Grade.
Source of Fuel Release.
Fire Extinguishing Systefm .

Section X - Site Conditions, e.g., Surface.

p,
o
I



National Tri~p
0 Safety Board

IiIk.t)a Le Lan~glortS2 Bond
Administrator
VL-deral Aviation Administration
800 tndependence Avenue, S. W.

[lear Mr. Bond:

['hmi i s i it reply.. ton yo r :'--,,"qe![ )I M~i 1
It I -t- ita o I Langliorne elo d a i l V Lk !) (- i L Av a io

eduction (SAFER) Advisory Committee concealting thle COlI:LLik
information relative to fuels, fires, an. expioions associ.. ....
accidents.

As you may know, our staff has iritiaLeU a major prJ. Lo .
improved aircraft accident data management Sy.Stem. Tis el -ort I i.,
.1 review of the accident information req(uul emten [5 Ld th0 .' ,
oI oLhet organizations, with a view towaLd impfrvInlg the kcinlju. 1; .'
()I dat., collected during accident investigntion,. Particulr,, ,
be_ ing directed toward improving the quality and CunfltitN' d. i,W I
Mwncte and crash-survivability data. O(bvi ,we;'1', t1l Whe n,
rIiquircwt ilfwe which result will neeesc iktce ie.,.,i lit, i ,.
All, rcii L Act i td L ReplrL Forms.

becLause of the Federal Aviation Admini. .1 >s (.A ,
VsIv, nkl t. in tle inventtigation of . t ,U . i

u-. ,I accident data, the Safety B d ., ,. , , t'c"
lo.;(1-7 with represciitatives of F.AA's of lic , Avitio s ll ,

thit consideration is given to the needs em, o! i,,ith organ izat t,01:
Eion to the day-to-day informaL interact ion ht,Lw.cn I"AA
staffs, bi-weekly progress meetings of the twOi , re l I

Therefore, please be assured that yoni I!i I i ,f.. ,, .
our progress on this project and that the. r(i IIW'WIlL t ,0' ''I

(.ommittee and the Coordinating Rsea 'ch Count i i w1 I I w c , , '.
at ion Io inclusion in) the new aire raf t ac, i d,it , st;

', llL Li d ''.,' ill'S

APR .4 -~ -rAI7ae~
at c-"

& L ) 1,1-



ADD1'IIONAL -DISCUSSIONS

CREW PPOTECTION AND-PASSENGER EVACUATION

Flic scope and uxpert ise o1 the SAFER Advisory Committee was limited to

1t rtiispotrL category al rcralt and the desilgn aspects ot such aircraft d5s

!_1thee relate to fire and explosion reduction. Because of the relatively

shr 11 ne Lini volved for the Committee's efforts, attention was focussed

r rL:vy o n i ipac t sur v ivab le acc iden t.s whe re controlI o f f ire and

-jj tI; ,q) t 4 e1cnha nce occi opa nt suiirv i valI. Certain of the discussions

t ie Conimittee were beyond this seope; however, since they did affect

I paut sitrvLvabil it.V the:% are ref lected here So they can be kept in

iefor reg-.ulatory act ivities outs ide SAFER.

1. Seating Density

If -iircraft occupants are to evacuate the aircraft rapidly

in an emer gency, they must first of all be able to get ,)(t of

thieir seats quickly. Yet airlines have been adding seats, thus

r-:dui-ing thit space between the seat hacks and passengers in the:

-- ,it i)eliind. Iisasaetoo densely spaced, swift evacuat ion

'iity be hamnpeied in an emergency situat ion.

P-'tuL#-CtiVC Lquipment

Any s)C,( I protuetive uqutpment provided for (:rewmembers

;t L 1), locratd at their tLitions and be readily access iblIe.

rw -ibil ity to aid passengers in evacuating an alrcraitt during _

.i ti r iay b, onhanced by protecti ye breathing devices and

i)cv r , teStS shoutl he 'oiidu _Led stm tal~r to earlier

1,01' L~1~~TFl~.1
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tests carried out for passenger hoods which address the s|peciii,

problems of tiLe -'red to don the equipment, ability to

direct passeng ;s he understood, and freedom of motnetit.

3. Public Address System

With reference to passenger egress, consideration shoi1t ho

given to the effective "passenger address system." It shotild tie

mandatory that all PA systems be independently powered and be

capable of operating in a situation where all other systems hU.

failed.

4. Flight Attendant Stations

A review should be conducted of the location, distributti,

and structural integrity of flight attendant stations

(jumpseats) in relation to:

a. visibility of cabin interiors and occupants (assessments oi

the cabin in a smoke and fire situation as well as abilirv

to see areas in the cabin Ahere passengers may need to ht.

rescued by crash fire rescue (CFR) personnel after an

evacuation is required).

b. having trained crewmembers dispersed throughout the entire

aircraft, especially at exit areas, to provide more

effective leadership, immediate opening of correct exits,

and effective management of passenger flow to usable eXits.

5. New Training Initiatives

Passenger education has been called "the missing link H1

air safety." (Ref. 11) Seat cards, oral briefings, and

demonstrations before takeoff provide passengers with essentlal
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information in case of an emergency (Ref. 12) and this are.a ha;

been the focus of attention by government and industry ov,-r th4

years. Nonetheless, passengers continue to "tune out" this

information, and there is very little data readily avallable t

the general public on the hazards present in an aircraft lire,

not to mention the related issue of toxicity. The SAFER

Committee believes there is a need for continued emphasis on1

improved passenger education and recommends that the FAA proIrlwt ,

open forums, documents, presentations, and other methods Lo mrak.

these subjects more readily understandable by the public. For

example, the FAA could collaborate with the National Fire

Prevention Association on such fire education issues as what tO

do if a fire breaks out in flight or after a crash, potentiaIl

hazards from wearing readily flammable clothing, or smoking Ii

the lavatory. These subjects could be incorporated into pblih

service announcements.
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