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, :  '1 % - -,' - On February 7,2006, about 2359 eastern standard time,' United Parcel Service Company 

(UPS) fight 1307, a McDonnell Douglas DC-8-71~: N748UP, landed at its destination airport, 
. Philadelphia International Airport (PHL), Philadelphia, Pennsylvania, after a cargo smoke 
.. indication in the cockpit. The captain, first officer, and flight engineer evacuated the airplane 

after landing. The flight crewmembers sustainedminor injuries, and the airplane and most of the 
cargo were destroyed by fire after landing. The scheduled cargo flight was operating under the 
provisions of 14 Code of Federal Regulations (CFR) Part 121 on an instrument flight rules flight 

I . ,  plan. Night visual conditionsprevailed at the time of the accident.) 
1 , - , - - .&-T.-

' ..ki :-- =i- =-
, ,  . -The National Transportation Safety Board determined that the probable cause of this 

accident was an in-flight cargo fire that initiated fiom an unknown source, which was most likelyTo ; 
- - I: located within cargo container 12, 13, or 14. Contributing to the loss of the aircraft were the 
- .'- inadequate cerWcationtest requirementsfor smoke and fire detection systems and the lack of an 

L 

on board fire suppression system. 

Suppressionof Secondary and Primary Lithium Battery-Related Fires 

A number of secondary lithium batteries, which are described in more detail below, were 
found loose and in laptop co&utas and cell phones in the accident debris. No primary batteries 

*ere found in the accident debris. 

basidly twotypes of lithium Wries :  sew* (rechargeable) and primary 
Secondary lithim b&kries, Which are cumonly used in items such as 

'Unless otherwiseindicated, a l l  times m eashb standardtime based on a 24-hour clock. 
IblcDome1l Do- isnow ownedby tbeBoeing,CornAirplane Group. 
For mom infixmation, see in-Flight Cmp Fire, U~itedParcel Service Company Flight 1397, McDonnell 

Dough  DC-8-71F, hT48W. Philaddphihia, Ptmnqbnie  February 7, 2007, A h d  Accident Repat 
NTSBfAAR-07/07 (W&~@OQDCNTSB,2007). 



I cameras9cell phones, and laptop amputem, contain lithium ions (charged molecules) in a 
flammable liquid electrolyte. Halon suppression s y m  (the only .fire suppression systems 
certifiedfor aviation) are effective in extinguishing fires involving secondary lithium M e s .  

1 	 Primary batteries, which are conmionly d in items such as watches and pocket 
8 , I 

calculators, contain metallic lithium that is sabd  in a metal casing. The metallic lithium will 
I , b u m w b c n e x p o d t o a i r i f t h e m d e s s i n g i s ~ e d , c o m p r o ~ , o r e ~ ~ t o s ~ d  

heating. Primary lithium b&ay flammability tests conducted by the Federal Aviation 

' 1 ,  Administration (FAA) have shown that Halon supprdan q&ms are not effective inn 

. 	 exhgubhing f k s  involving prhaq litbim lmtkrk. Both primary and seeon* lithium 
bathies are regulated as hazardous matdais for the purposes of trmspoMon. :I-

- I - , - C-ntly, the Safety B d  is Maware of any fin suppes$on system that is effective on 
primary lithium battery fires. Therefafey although the installattion of fm supprmsion systems in 

i a l l  oargo compmtmen*l on c q p o d y  by the ~ o a r d , ~ssr e m ~ c l a d  wodd reduce the 
' - 1;'- risks hom a fire involving mat cargo items, including ingo- lithium batteries, this action 

would essentially have no eEat on a primmy lithium battery fire. Further, until such time that 
fire suppression sy-s are installed on eargo-only atircraft, s - k  lithium batteries will 
continueto typically be lmnspod in without'& rmppmssionsystems. 

Therefore*the Safety Bomd co~ludesWt flight crews on cwgo+mly &craf€ rernain at 
risk flo3n in-fi&t fires involving both prhgy d stteam fithiurn batteries. The Safety 
Board believes that the Pipeline and Haadous Materids Wety Admiaistrottion (PHMSA) 
should require aircraft ogerators-to h p l m m t  measures to d u c e  the risk of primary lithium 
batteries becoming involved in firm on cargo-ody aimaft, such asts- such batteries in 
fire mistmt conhirkrs andlor in &c&d q~aati$eat my single location on the ~~. The 
Saf@ Boatd W e r  believes that, lmtil fire suppression systems an required on cargo-omly 
aimslft,as asked for in S&ty Rticome@@i~A-07-95),PHMSA should r%quire that cargo 
shipmentsof seamky lithium htWiesyinclwfing tboe contained in orpadaxi with equipme 
be transpod in crew-accessible l d o m  where portable fite suppression systems canbe m d -

R d e v g  and Bbmbtio1n oobH&og61 Mate&& I&ormation 
3-- - - ,? 

,, ,-, .- - -
i; 
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captam aad &st officer were mt able to mdthe notice to captain (NOTOC), wmcn 
iz&ained i n f o d o n  on tlg hazardous m a t d d s  pn board the aipplatne, during the evacuation 
because of tb smoke in the cockpit and lkcms did nut know that the flight engineer had 
moved it. Ainmaft resew and firdghthg (ARF"F)personnel who entered the: qeJspit:afbx the 
evacuation were a h  mabb to locate thNOTW. When &ed fix tbe hazardous materiala 
anformation, the UPS ramp sqxmissr stated that Iw caald only provide the loeations of the 
hazardous matmi&, not their identityy and that tb8NOTOC on bard the airplane was the only 
source he was aware of a t  cotlt&ed this k$orm&tioa About 40 minutes aftrsr the airplane 
landed, ARFF pepsorme1 mm&dthe e l m  without knowing whether any potentid safety 
hazatdsexisted, found the NOTOC, and provided it to the hcident eommmder* 

'As a res&of this accident, the S- Board also h e d  Mety RecornendationA-07-99, which asked the 
FAA to require that fire ~ s i msystemsbe install& in the csgo m-m ofall -0 airplanes op-
UB& 14 CFRP&rt121. 



- - 

-- - 

I 

-1,Flight Control toAwrdingidentity.Wnotmzltmhls,locations of hazardous 

I According to UPS rnamgem~hthe event of an emergency, airport ground personnel 
were supposed to contaa the UPS mght Control Group in huisviky Kentuck, to obtain 
specific i n f o d o n  relatd to hazardous materials on bard UPS fi&@ from the Hazardous 
hMdaIs Iafomution System (HMIS). HoweveryUPS gmmd personnel at PHL did not contact , the UPS Flight Control -up on fhe day of &e accident. Although UBSyHMIS was on line at 
PHL, UPS g r o d  permme1 were only i d m r b d  to access i t n f d o n  about the quantity and 

once 
I they heard h u t  the accident, they retrieved the hazardous nWerids inkmation for the flight 

-	 8 
from the W S ;  however, Flight Control did not provide this i n f d o n  to PHL Airport 

: , Opedons or UPS ground or ANT permmel. A W d y ,  b ; r h  Airport Opemtions and AaFF 
- permnuel requested the haadow kfbrmtion h m  UPS ground personnel at PNZ; howeve,-t- UPS ground prso11nel did not have ac- to the: electronic system amhinhg the desired 

informtion and did not contact UPS Flight Cod@oI inLouisville to obtain a copy of it. 
- '  

=I, -	 emergeucy respona .eventually located the NOTOC on tbe airplane and' .  6&r'~-Alth,~ugh 
A& efforts were not s ign i f idy  & k y d  UPS p43xxme1's f a w e  to quioLly access specific 

I hazmious materials info-ofi and provide it to ARFF prrsonnel could have potentially created - a safety hazard. The Wety Board oonc1ud~that UPS guidance on l m z m h s  z w i t e d s  
I i n f o d o n  retrieval and dissemination was hadqW,which resulted in UPS p e r s o l  not 
- providing emmgmcy respondm with detailed i n f o d o n  about the hiamdous mater.ials on 

1.b board theairplane in a timely m m e ~  
- "  -

2 Cz7, :;7,&,=. the accident, UPS has levisad its operations m a n d ~to clarify personnel reporting 1 -:' 

responsibilities a d  and the& and cagmbilitks sf Flight CoaWl, pramohg a more proactive 
: qpma~hto emrgemy response md lumdotls materials comlpnidoh  Howevery dhu& 
1 these changes are an improvemeat md s b d d  result in ~ d o o u ~M e r i d s  infixmation being 

provided in a timelier tamer,Ulc Safwaoard is rn-ed that other operators migMnot have 
adequate guidance on hamdous mtedds info do^ difssemiaation. The Board has p w i o ~ ~ ~ l j  

a ad&sd the imWrtmce af pro~~&qWedhazardous nmkiids on to emergencj 

p responders in a timely manner in its investigation of hi-&&t fye awl aneqaxy landing i 


Newburgh, New YO&." invedigatiotiaa m v d d  tbat anagency r a p o h  did not receive 

\ .  

specific infomation coacmjhg the identity of hazardous materials, their quantities, or the , 
nmbm of packages on thc airphe.duringtbc fiefighthgphsae ofthe emergency. Although the 

-
, 

:I
, 

uawwi l i ty  of such i n f o d o n  di8net afir&i&thg &orts, the overall~~~of the 

;I 
- :, timeliness in which emergency reqicdem rewive qxcifi~infomation about hazardow 

m m ~ a l sand the potentid &plidow of oarwvmes y emphasized iothe Board%report.
8 8 

?,,- ,-..,- - -

/i-r 'r-~1htbe~ewburgh~port,th~afefy~daotodtbrt~PP~doc~~tsaninh~tlYst 
&k of destruction by fire and thslt flight C-bers would most M y  be unable to retrieve 
such papaw& because of thedzmgers of an-board &e, leaving it to the operator to provide the 
info-on to emergency respadm. At the hof thewNewkq& arscideaf Federal regdatim 
did not adequately address the need for lbzardm znak&ds idkination on file with an ah 
d e r  to bequickly retrievable in a format =fud to emmgene;y responders. As a result, thr 

, i l l  -

.- National Tramputation Wty Board, IitiFIight F i r e / E m m e y  LmrrPing, Nmbuqh, New YmR, Federal 
8 	 - &press Flight 1406 DougIm DC-10-14 N680.55,September ,1996, Ahmft Accident Rqmt NTSBIAAR-98/03'b', 

(Washington, DC:NTSB, 1998). 

http:N680.55


B a d  i s 4  S d i  Raamm-m A-W-$0 to the Raeazch etnd Special ~~ 
-stratiion (RSPA)~popsing thst it require air d e r s  M INIW smslsutoq u i c ~ yretrieve 
and provide consolidated, specific hazmbusmatahls S:m.tisn to em-y r e s p o h  
24 horn p d  day. 

In rwpmse,on Mearch 25,2W3, RSPA pti&liM a find de,which revised 49 CF'R 
175.33 to mdab daat air d m  hge arwpr oEafmeNQTOC rit;& dqmtwe and intended 
~*Wmand,v=fq!=* k m k o m - d e r s . I n a n  
A m 18,2003, letter3the Safety Board ~ I t . a r a r r p ~ ~ R S P A h d & e i t a  
req- tbst llazmbm $lateids Mo&m be h h l y  upon rc!qUR9t 
but tbat it was xed for providing such 
idomation in a clasifid SdkQ 
Recorn-on 

Became 49 CFB 1?%.33(d) 
w m o n  araiW1e ta mmmw 
mggestsW thevdmbwy trmsfm af 
is optional for the d e r .  b 

the fb510wiag guidance oa the tmm%~.of hamdas ma- iakmatisn bemeen aimaft 
operatom and amrgen~y@ x @ d .  

In the event ofan &CZ& &&B€ rn ~ w i a ~ i & n &the cipm&xofan aim& 
*-maf=@.-m*h *ut delay,to 
f2Bmgalcy &m 
dangerow goods on bosrd, u&amon q y  of the W m o f i  to the pilot-*& 

-
tQ thr: t3Tmsfir of hfmwdm 

matmi like- that this izxkmmi~ll 
--get to emergency r~spc,nRfex%3si a timely mimm. f titis m i h c  UPS Flight 

EPS they are written Flight. 
Gonaol bad the -oa=boardlll@t?wh 

they were not o b ~ g ~ ~ t owItin&mi&asd@Mby the m o m .  

E3PA no longer exists, and PHMSA hasassumedits rwpmsibilities. 

mailto:*-maf=@.-m*h
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The FAA currently ~~ ramds of aviation incidents involving batteries and 
I 

pow^ deyicxq including thrrseh m l ~ gprinnirrjr and secondary lithium batteries. The 
I 

recards likely do not provide a c o m p b  lbhg be&mse many of the incidents involved lithim 
batteries that were exempted &om incident rqmrting rquiraents. As a re%&, many operators 
have most likely not reported similar incidats. In addition,although the PHMSA" August 2007 
find rule includes a muking and gqxmmk r e q a l t t n t  for small ~ 8 and primary cells0~ ~ 

and batterie;;s,the new reqkcmmt only applies to paelcages COB- 24 or more cells or 12or 
more batteries and d m  not inelude b & t e h s . ~ Uwithor contained inequipment. As a result, 
shipments of batteries and el-c quipmait with f e w  than 24 a l l s  or 12?mtte6esY such as 
laptop computers, are still exempt h m  report@ and, therefore, incidents ~ ~ n t s ,  

involving such shipments are likely to remainlargely unreported. 


I2 - - ' ~ ' ~ C theOsaf* ~ ~ ~ ~ ~ ~c o, ~ z G incidents involving ~~ tbr?t,w ~-:Ibataries iue uaqt fmm reporting axphments, tbe data regarding such insidcats sn 

-!" .. incomplete, which has pmven&d n rlnomugh a s e s ~ t 
of 'the ewuses of these failures and the 

risks associated with t n m s p o ~ glMim W e ; g .  l'befehre,the Safety B o d  believes tbat the 
PHMSA should require qompmial q o  and passenger opemtctrs to teport-to the PHMSA all 
incidents iavolving prhwy a d  wxmdary lithium batteries, including those contained in or 
packed withequipment,that oiccut tithw on b o d  or during loading or doading operatiomand 
retain the failed items fox ~d&=~11 The8afq  Board dm~ S B .  cxmcemed that the 
causesof secondary litbiu~labattery M- are not wc:U t u x l e d  or documented. This m y  be 
dueyin part, to the fkt~thatpmper w d d ~ nof.M& lithium lbttwks is not always perfowed 
and that,in many cases, these avdivdof befmthk iqcident is rrported,pacludiag

I 

an ar;cwte analysis of the fhilures. Ke?gardIing primary lithium W e s ,  although it is 
rade&od that p h p i d  damage de:-m torbeat&ndfire arc n@jobcmecms9the impact ol 
dwtahgseveral & o d  primary#- ma &&i& pallet or in a single cargo container ha 

1 lithiumbattery fire4the risk of battery innIvmmt iamimy typeof fire needs to be de&Emiad. 

-'=Analyzing future sewn* end primary titWrm battay-related incidents should help 
determine the c& of the f&&s apd, in &a, dlow tbe host appropriate - e o n  
my&ments to be estabiishd Thkwfore, the WeIy Board eoncIudes that an in-deptha lys i s  
of the causies of secondary and prhay lithium W r y  fhiivtes would improve the safe 
tramportation of these b e e s .  Tbadiom5 the Sdbty B o d  blieva that PEfMSA should 
d y z e  the causes of dl tht=rmzll Wwa md firs involviqg s ~ n d m yd p r h q  lithim 
batteries aad, based on this &ysit~, t&g ttgpr6-e adon todl&&&q risks detemimd to 
be posed bytrmspowS B ~ otaaO prhay lithium ~Weries,~ blwliag those conhiad in or 
packed with quipineat, on b o d  cargo and p a s s q p  &craft as cttrgo; ch&d baggage; or 
carry-on items. 

k Z ! ,  


, -it8 -
- .;P8#me safety B O is~also c o n m d  *ut tbe rmaining exemptions for secondary- 8 

-
.rl lithium b&.es, such as those wed to power bptcp c o cameras,~ cell phones, and othler- ~ 

personal eiectronie W ~ e s ,which are allowed to b d+dppdon passenger and cargo akmft 
I even tho* thesetypes of batkrieshave btm iny~lydin at hast nine a*on incidents. Cargo 

- - - identification r e q h e  that w l y  to medium d large smxdmy lithium battates tu 



increase g a d  awareness of the risks of these batymies and to alert package handlers to . 
exercise gr&m care when loding an8udxdhg packages contabhg lithium batteries. 

Until the causes of the M m s  of secondary lithium batteries are understood and 
effectively addram& the pmdmt course of action is €GI elinhate these exceptions, particularly 
with respect to packaging and ide&cdon. Thmfom, the S a f e  Board concludes that 
PEMSAys August 2007 rule regardhg the tmmporta.tion of lithium batteries did not 
eshldish suflicient levels of safety for air t m m p o ~ mof smdl semmhy lithium batteries (no 
momLthan 8 girams (g) equivalent -litbimeontent). Therefom, the Safety Board believes that 
PHMSA should eliminate m g d m  extmptions for ~IMpa.&@ngs marking, and labeling of 
cargo shipments of d l  ~~Wufn W e s . ( n o  more than 8 g equivalent lilithium 
content) until the analysis of the fdpres a d  the kpl-on of r i s k - M  rquhmnts  
asked for in Safety R e c o - ~ o n  A-07-1U8 are completed. 

Therefore, the N&od Trampawon S&xkty Board malres the following 
recommenMom to the Pipline andl%zsdoW Matsrbh S&&yA-

. . 
oa:I 

Rqube aircraft operators to rneamms to reduce the risk of primary 
lithium W e s  b e x m e  involved in fires on cargo-only a i r ca  such as 
tamspo* d batte& in & m&&mt mnthms andm in restricted 
quantities at my sh#e l@on on the airm& (A47404) 

Until fire su~ressionsystaw are quirexi on c q o d y  aimai3, as asked for in 
Safety RecomaWbn A-07-99, requir6 that cargo shipments of secor~dary 
lithim W e s ,  includihg those .con&hd in or paeked w& equipment, be 
trawpofied in c ~ w - d b I e f d b l l swbm portable fim suppression system 
XU be ussd.(A67-105) 

Require aircraft O ~ SS that ttmupmt haimdous materids to imm-y 
provide comolida%ed and qmzifid infs- b u t  bauardommttdals on board 
an &* pp shipping name, llazmd classyquantity* nmk of 
packages, and locaticm, to&I--~ emer$&~yrespondasupon notification of an 
accident or incident. (A-07-106) 

Requk COMrnacid cargo &passenger .o-rs to report to the Pipeline and 
Hazardous Materirlls W k t y ;BSM2-a 'dlbidents irwolving primary atkd 
secondaay lithium battdes, iaclwihg those contained in or pack4 with 
equipment, that txmeither#@board w . M g  10txBng or unlowg opedo-
and rerain the fidd items for wdxmhp q x ~ ~ ~ .(A-07-1137) 

M y z e  the causes of all t b d  fktilures d fires hvolvijlg secondary and 
primary lithium batteries and, bawd on this analysis, E,e qpopriate d o n  to 
mitigate any risks de-ed to b posed b i  tmtmpo* see~a* and primary 
lithium batteries, including thasle cont&wd in or p k d  with equipment9 on 
board cargo and passeager ltiscretft asmugo; ckkecfbaggage; or carry-on item. 



Eliminate regulatory exemptions for the packaging, marking, and labeling of 
cargo shipments of small secondary lithium batteries (no more than 8 grams 
equivalent lithium content) until the analysis of the failures and the 
implementation of risk-based requirements asked for in Safety 
Recommendation A-07- 1 08 are completed. (A-07- 109) 

The Safety Board also issued recommendations to the Federal Aviation Administration 
and the Cargo Airline Association. 

In your response to the recommendations in this letter, please refer to Safety 
Recommendations A-07-104 through -109. If you need additional information, you may call 
(202) 314-6649. 

Chairman ROSENKER, Vice Chairman SUMWALT, and Members HERSMAN, 
HIGGINS, and CHEALANDER concurred with these recommendations. 

a l l fBy: Mark V. Rosenker 


