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News: 

u.s. Dep,nlmenl of 
Transpol'tation 	 Ollies 01 the Assistant Secretary '01 Public AI/airs 

Washington, D,C. 20590 

FOR IMMEDIATE RELEASE 
Friday, December 2, 1994 

DOT 168-94 
Contact: 
Tel., (202) 

Richard Mintz 
366-4570 

SECRETARY PENA ANNOUNCES SETTLEMENT 
IN GM PICKUP INVESTIGATION 

secretary of Transportation Federico Pena today announced a. 

settlement of the government's investigation into alleged safety 

defects in General Motors elK pickUp trucks. Under the terms of 

,the settlement, GM will provide $51.355 million to support safety 

programs that will prevent thousands of deaths and injuries. In 

return, the government will close the investigation. 

"This settlement is a common sense outcome and a victory for 
safety. This settlement will save hundreds of lives -- far more 
than could ever have been saved by proceeding with a recall or 
closing the case, II said Pena. "The alternative was to close the 
case with no public benefit or to proceed with a forced recall 
which would have involved years of litigation, an uncertain 
outcome, and prevented few, if any, deaths.1I 

The Secretary said a scheduled three-day public meeting next 
week in Washington to obtain additional information in the case 
will not be held. 

The National Highway Traffic Safety Administration (NHTSA) 
estimates that the expanded safety and research efforts supported 
by this settlement will save hundreds of lives and prevent 
thousands of injuries. 

The settlement will allow for the purchase of an estimated 
200,000 child safety seats for needy families that alone will 
save at least 50 lives and prevent 6 ;000 injuries. The 
settlement.will allow for the dramatic expansion of research into 
burn and trauma treatment, automotive fire prevention, crash-test 
dummy development and driver impairment. Some $10 million will 
support drunk driving and seat belt education and advocacy 
efforts. GM also agreed to support enhanced industry-wide 
standards that will reduce the likelihood of fires in accidents. 

-more
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",'" . • 	 Awareness by the manufacturer of i~creased risk of post
,crash 	fires at or afte~ the time of desigr. and efforts to 
eliminate or mitigate that risk. 

• 	 The criteria for evaluating whether an increased safety 
risk is unreasonable. 

On October 11/ Secretary Pena,made an initial decision that 
a safety defect exists in l.973-87. model GM elK pickup trucks ,with 

',', 	 fuel tanku mounted outside the frame rails. In making the 
announcement, he found that based on the record at that time, 
these trucks demonstrated an increased safety risk and that the 

.,', 	 increased risk was unreasonable. pena' s initial decision was:. ~,
,"- based on a technical analysis by the department t s National 

Highway Traffic Safety Administration {NHTSA) demonstrating that 
since the trucks were introduced in 1973, there were 

!" approximaeely 150 fatalities in yrashes that 'were otherwise 
survivablH and that eM was aware of the increased risk associated 
with the design of the trucks but 'did not take steps to provide 

, adequate protection.
\ I, ' 	 ' , 

The December 6'public meeting in Washington will allow 
~nterested parties the opportunity to provide ad~itional 

\ information and arguntent:s on the issues raised in this case. 
Parties interested in participating in'the-public meeting should 

',', 'contact the NHTSA Office of Defect Investigation by Nov, 28 at 
'''':, 	 (202) 366,,2850 or in writing to 400 Seventh St., S.W., Room 5326. 
1', 	 washington, D.C, 2059Q, 
,: ' 

.' . 
"." 
, '.' Copies of the letter and Federal Register notice may be obtained 

by callinSi (202) 366-5511. 
\' " 

," 
',,' 

" 
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News: 

U.S. Deportment of 
Tro,!sportotion 	 Ol"ce 01 me Assi!ilaot Ses'e1ary lOt Pub!": AI1t!,·s 

W,as!'!'I'lt,jIQl'!, DC, 20590 . 

FOR IMMEDIATE RELEASE DOT 167-94 

Wednesday, November 30, 1994 Contact: Bill Adams 


Tel.: (202) 366-'5560 


INSPECTOR GENERAL REPORT SAYS 

SECRETARY'S DECISION IN GM PICKUP CASE 

WAS WITHIN SCOPE OF HIS AUTHORITY 


Completing its inquiry into the Departmentts process for 

reaching an, initial determination 	in the' GM elK pickup case, the' 

DOT's Office of Inspector, General (OIG) today' released its 
• 

conc~usion that the Secretary's decision was l'within the scope ,of 

his authority and discretion" and ,that the deliberative process 

,used in this matter was consistent with the Secretary's "declsion

making relative to significant Departmental decisions. 1I 

Ii The OIG report was prepared' in' response to a request from 
Representative Bob Carr, chairman ,of the House· Appropriations 
Subcommittee on Transportation. Carr had asked the' IG to look into 
the process of department's initial deCision to recall the trucks. 

, 	 ' 

,The IG report determined that existing statutes clearly 
provided the Secretary's authority ove:, all departmental operations 

, 'including the National Highway Traffic Safety Administration 
,INHTSA) and,its administrator and that the Secretary may exercise 
powers an~.duties delegated to other offiCials.. IfOur review of the 
act disclosed nO' applicable limitations to. the Secretary's 
at:thority relative to his involvement in the GM defect 
investigation and his associated decision-making," the report 
noted. 

T~e report also noted thai 'th~ ,Secretary's initial decision 
was based, in 'part, on the view that, "because this is not a 
clear-cut case, he ,wants to err on the side of making the public' 
fully aware of the issue and he believes a public heanng wlll 
contributa to that." 

" 	 -more~ 



-2

The IG's inquiry disclosed ;-',0 contacts between departmental 
officials and non-governr.tent pers0n:".e-l other than those already on 
·the publ ic record and that tt".cr'e was no advance access by non
govern.11ental personnel to the materials ::-eleased on Oct. 17." 

The investigation also confirmed earlier media reports that: 

o Tne Secretary requested NHTSA to prepare two dra!'t 
reports -- one to close the case, another to order a recall -- to 
aj.d h,~m in the deliberative process. The report said, "Req\.!esting 
two reports regarding the GM issue was .... consistent wi th the 
Secretary's normal decision-making practice." ~ 

o NHTSA Deputy Administrator Chris Hart made no 
recommendation 1n the case to the Secretary even though he was 
invo lved in preparing and editing the documents and providing 
technical expertise. . 

In the report, the secretary told OIG that his involvement was 
predicated on two factors: the v~ca:1cies in ,the a<imi:1istrat'or and 
deputy administrator positions at NHTSA; and that it was a. very 
important public policy lsgu~ for which he had been brought i::'1 very. 
early on. . 

~ue to Privacy Act and Freedom of Information Act 
considerations, the actual report cannot be released today. but a 
-redacted version·will be made available~' 

• 



News: 

u.s.Deportment 01 
Transportation 	 OUice 01 the Assistant Secretary for Put/He Afta,rs 

., Washmglon. DC ZOS90 

FOR IMMEDIATE RELEASE DOT H2-94 
Tuesday. November 1S t 1994 Contact: Richard Mintz 

Tel., (202) 366-4570 

DOT TO MOVE FORWARD 
WITH PUBLIC MEETING 
IN GM CIK PICKUP CASE 

The Department 	of Transportation today announced that, it 

will proceed with a scheduled December 6 meeting on the General 

Motors elK pickup investigation and specified additional 

information it 	was seeking that could be useful in making a final 

decision to close the case or orde.r a recall. 

Public meetings tlserve the important function of helping to 
further inform the department of additional relevant factual and 
legal matters before a final decision ... " is made, said DOT 
General Counsel Stephen Kaplan in a letter to General Motors 
explaining the department's action. Last month, GM wrote to 
Secretary of Transportation Federico Pena requesti,ng thai:: the 
meeting be cancelled and that the case proceed directly to court. 

». . '. The sec~etary feels that it is important to ensure 
that the public meeting in fact serves, both to eli~it relevant 
information and to provide a fair and balanced opportunity for 
~ll perspectives to be presented. Towards that end. the , 
department today is submitting for Federal Register publication a 
notice requesting that interested persgns desiring to appear at 
the meeting address certain identified issues which the Secretary 
views as helpful in' reaching his final decision;~ the letter 
c;:ontinued. 

The Federal Register notice includes tHe following issues 
that the df~partment asked to be addressed at the December 6 
public meeting: 

• 	 Information supporting or refuting the technical analysis 
that an increased risk of fire,· fat~lit-ies and injuries 
ex:.. sts in the trucks. 

-more
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;i;". The Secretary made the settlement decision consistent with 
\:~ his auth{::lrity under the law. Earlier this week, the DOT Office 
;'~1 of Inspector Gener:tl c<.1!:cluded tl:a-.:: the Secretary's involvement 
;:; in this case was fully within the scope of his authority and 
) discretion. The IG's report "disclosed no applicable limitations 
.:;,' to the Secretary's authority relative to his involvement in the
';'f:: OM defect investigation and his associated decision-making," 
'".' 

Under the settlement, General Motors agreed to commit: 
.; , 

~,:. 0 $8 million for the purchase of child safety seats for 
\:;: low-income families, Between 1989-93, 1,376 unrestrained 
.'.,' children four years old and younger ·.....ere killed in passenger 
p' cars. 

:'.', 0 to supporting enhanced industry~wide standards that 
'I'" will l:ed1.1Ce the likelihood of fires in accidents. The goal will 
"'be to develop standards tha.t reflect real~world conditions, and 
; withstand impacts of approximat~ly 40 miles per hour. 

.,. o $11.855 million to education and advocacy efforts to 
strengthen drunk driving and seat belt laws and enforcement', By 

.expanding specific and proven programs, NHTSA estimates that over 
',,500 lives can be saved. Enhanced seat belt programs can save an 

additional 200 lives. Last year over 17,000 persons were killed 
in alcohol-related acciden~s, .. 

o $10 million to establish and operate a fire-safety 
:. research laboratory, This research effort will focus on the 

development of new materials and test procedures for reducing the 
,likelihood of post-crash fires. 

o $5 million to expand research into treatment of burn 

;, ·and trauma victims, 


o $S million to improve computer-based design modeling of 
injuries and accidents. 

o $5 million to human factors research. including the 

','" effects of alcohol, drugs, and aging on drivers. 


': 0 $6.5 million to support biomechanics research and the 
development of improved crash-test dummies to improve 


\,' understanding of the impacts of crashes and how to design 

" vehicles to more effectively protect people in the future, 


GM 	 aleo agreed to move to dismiss the case it brought 
the government on Nov. 17 . 

.o',,' Under the agreement. the Dec. 6 public tr,eeting will not be 
'.',' held. and the government will close the investigation. 

#### 
..,.,
,". 

" 
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Thi~ Engineerin:; ~ysis wa.. opened on De.:('mber 8. 1992. a~ a result of graJ'lting: a 
f"'!'!1::':""1 from ttl! Cenltr (or Auto Safety (CAS) and Public Citizen to "initiate a defect 
inveSti~ation mto and recaU all Cbevrol'tt/GMC full-sited pickups (CIK·series) with fueJ 
tankb) ... mounled outboard of frame rails." The objective of the investigation was to 
detennine whether certain model year 1970·I99J Chevrolet and GMC fuU-sil.ed pickup 
truck~ contain a defect tbat poses an unreasc.nabre risk 10 safety. related to the danger of ftn!S 
following cra~hes. wifh primary focus on side·impacl crashes. In ihc investi~tion. the' 
National Highwzy Traffic Safety Administration's {?'oi1ITSA} Office of Defects Investigation 
(001) conducted analyses o( real·world accident data and performed laboratoty crash leS'l,S of 
the wbjt:ct and peer verudes. ODJ aloo addressed questions related to the compliance qf 
these trucks with Fed~raJ Motor Vehicle Safety Standard (FMVSS) No, 301. "Fuel System 
Integrity." AdditionaUy. ODI examined whether the fuel tanKs and related cOmponents on 
r;te trucks 'Q,'ere unduly affecled :"y corrosion that cOl'ld make them more likely to he 
invoJ\I,!Jj in a ftn!. 

On April 9. 1993. OD1 sem .. recall request letter to General MOlors Corporation (OM). 
recommending that GM conduct a safety tecaU on GM truck:; with fuel tanks mounted 
outside the fr.unc !ait~ (subject vehides), That tener. was baSt"A on two principal faclors: 

1, 	 Real~\\torld accident data in the Fatal Accident Reponing System (FARS) indicate that 
there is an increased risk of fatality caused by fire in side-impact crashes involvmg 
the subject vehicles compared to 1973·1987 Ford full·sized pickup trucks. TIl>! 
increased risk led to an estimate that. in 1993. an addUional 5·6 fatAlities would occur 
in side-impact crashes involving the subject vehicles compared to \\:hal would occur jf 
those trucks had the same side-impact fire performance as ful1-:'.ized Ford pickups. 

2. 	 Laborator/ crash test~ corTOborated the findings from the reaJ~wor!d accident data 
analysis. That is. in certain comparnble side-impact crash tests. GM fuel tanks leaked 
and Ford tanks did not. Further. these tests used instrumented lest dummies. 
Dummy measurements indicate that humans cou1d have survived the crash forces ai 
the impact speeds at which the subject vehicies leaked, While these speeds are well 
in excess of the impact speed specified in ~rvss No, 301. the resul!s indjcal~ the 
increased fin; risk in the G~l trucks in crasbes thai are ntherwise survivable. 

GM provided an extensivt amount of data and arguments in response to the recall request 
Jetter. 001 bas complered an exhaustive review and analysis of the OM submissions and has 
conducted a \'ariety of additional analyses 3sS<'Ciated with issues involved in this 
inveslitation. These include: 

• 	 an 2so,cssment of thr effect of corrosion on fueJ tank IQr .ire and fire perfonnance in 
tne ~uhject \'ehides: 

• 	 an analysis (If non-fatal bum injuries in side-imv!lct crashes inv(llvin~ the subject 
\'chides:, 

• 
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• 	 an ~n~deplh review of all available po:ice accident reports and othcr records of sKfe~ 
im~:r. fife~in¥olvcd (ata] crashes involving the su~ject vehid'.s to assess the crash 
conditions and sc\'erity of each: 

• 	 an update of Ihe PARS analysis: Ihat led to 1he April 9, J993 n:call roquesl letter; 

• 	 an analysis of the reasonableness of GM'~ decision to design the subject vehide with 
side-mounCed fuel tanks, given what OM knew about the safety risks associated with 
that design and 'he availability of feasible alternative designs; and 

• 	 an analysis of the information about the ritk of posc..crash fuel leaks that bt"came 
available to' GM during the time the subject vehides were being manufactured. 

CI 	 A review of GM submissions, as well as ODI testing. indicates that there are no data 
on which to conclude that the OM lrods to 'Q:hich FMVSS No, 301 applied, when 
new. did not comply with the standard. 

• 	 There are no data to indicate a relationship between fuel tank corrosion and increa$ed 
fire risk in the subjoci \"ehid~. either in side impacts ot in non-crash incidents. 

• 	 Apart from the hasic decision 10' loc.ue the fuel tanks of the subject vehicles outside of 
the frame mils, many of the specific features of the design of the fuel storage system 
and the surrounding area ha...e increased the likelihood of post~crasb fuel rues in the 
subjecl vehicles. 

• 	 Ba~':d on a review or 1979·1993 accident data reflecting the performance offuJJ-slzed 
pickups in side-impact fatal crashes involving fire, occupants of the subject vehicles 
experienced 2.8 limes as many f1te-~latcd fatalities {i.e,. fatalities in crashes in which 
a fire occutTCd} peT million regiSlcn:d vehide-years as occupants of Ford pickups and 
2•.S'times aii many a!d)Ccupants of Dodge pid.:ups_ Where the FARS code indicated 

. that the mo~t hannfll! event (1ltHE) of the cra~b W3o; fire. the OM-to-Ford occupant 
faLalil), per million registered nhide-yean- ratIo is 3.4 to J. and the GM-to-Dodgc 
ratio i1:. 6.' '0 l. 

• 	 'Rt:ai~~"orhJ 3ccidem data dll nor support GM'<j contention that OM and Ford pickup 
trucks h.we comparable side-impact fire perfonnance and tt .' differences in driver 
demographics. and driver behavior explain the difference in the rates of fire~related 

. and MliEr::firc fatalities In side-impact crashes< for the OM and Ford pickups. This 
is dctllonm'nted hy the tremendous reduction in the rate of MHE=fire side~impact 
faY.alitie~ tilttl VlXurrc..i after OM mO\'ed 1h(". file! tank... fot these pickups inside the 
fr-.unf' ralls in mood year 198~. 

• 	 Contrary to Gf.l's contcntions. Itle MRE ~oding in FARS is a reiiablc indicator of thc 
mtmt-.er ('l( f;nalitie~ actnall" caused bv fire,. . 
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• 	 PARS dat~ mdicate fhat, if past trends continue. there ..001.1 be appro~mat~ly five 
addition"at fatalities due to rIre in side~impacr crashes in 1994 compared to what would 
occur if Ibe subjecl vehicles had the same side·impact fire perfomance as Ford full~ 
sized pickups, 

• 	 Reports of non~fataJ burn injuries indicate thal, if past lJ'eDds continuc. thcre _'ould be 
three to four addilion:tl non~fata1 bum t.I'Jjuries in 1994 in side~impact crashes 
involving the subject vehicles oomp-wed IQ the Ford pickups. 

• 	 Laboratory crash data indicate that. at certain impact speeds and configurations. the 
subject vehicles will leak fuet in side impacts. while comparable Ford pickups will 
not. 

• 	 While the crash severities in fatal side~impact, frre·involved crashes involving the 
subject vehicles are fat in e~.-=ess of (he severity specified in FMVSS No. 301. they 

. are generally less Ihan the severities that result in fires in fatal side~impact crashe1 
involving the Ford pickups. 

• 	 OM was aware"al Ibe rime it designed the subject vehicles in the ear1y 1970s that 
side-mounted fuel t.al)k design pr:scnted an increased risk of post-erasb fuel fed rtres 
in side impacts. compared to the ri~k associated with other feasible alicmauvc 
designs, Moreover. GM obtained additional infonnation demonstmting the increased 
risk associated "'ilh tth! side~mounled tanks during the IS-year pc:rioJ the subject 
\:ehicles were in pmduCl('l1l, , 

• 	 TIle increased risk of death and injury from fire in side-impact crashes involving the 
subject vehicles is a result of the design of their fuel storage system. primarily fbe 
1ocation of the fuel tanks outside of the frnme rails, supplemC'nl~ by other features of 
the design. 

• 	 Gi\'en the state of the an at the lime and GM's awareness of the tikety consequences. 
it was unreasc::..abie (or GM to design rbe subject verucles with fuel tanks outside the 
frame ralls. . 

• 	 The- incrused safety risk due 10 post-crash fires in the subject vehicles is 
unreasonable, 

• 
Therefore, on (be basis of the entire investigative record, J have initially decided •.pursuant co 
49 U.S.C. § 30118(.) (fonnerly settion 152(.) of the N.tional Traffic and Motor Vehicle 
Safet~ Aci). that the subject vehicre!i contain a defect th~t relates to mot!'lf vehicle safety, 
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G~I TRt:CK DEFECT ~'VF.snGAno!\' 

A. lW:K!;;ROJ.::-.'D 

This" cngineeri.-'g An~ysis was opened'to investigate whether Genera) Motors (GM) 1970
1991 full-sized pickup trucks and cha.\sis-abs "",jtb fuel Unks located outside fbe frame rails 
(tbe subject vehides) contain a "defect which rela,~ to motor vehicle safety" within the 
meaning of swion t.s2 of the National Traffic and Motor Vehicle Safety Act (the Act), 
~tJy re<:odiJied as 49 U.S.C. § 30118. Under the Act, "defect" is deHned to include 
"'any d~fecl in performi1tK'e. construction. components. or materials in motor vehicies.· while 
·motor \'chicle sar~y" is defined as -the periQrmance of mOlor vehicles ... in such a 
manner that the public is protected against unreasonable risk of accidents occurring as a 
result of the desigO'!. construction or performance of motor vehides and is also protected 
against unreasonable risk of death or injury to person$. in the event accidents do occur .... '" 
The aJj(~ed defo::t relates lO the performance of the subject vehides in pl"Olectif1g against 
post~rash fuel leaks and fire in crashes. ",irh primM}' focus 00 side-inipaci cmhes. 

This in\-estigalion has. from the outset, been <!ifferent from the majority of safety defect 
irlvestiga~ions conducled by OD!. First, it invoJves a "crash,,:onhiness· aspect of vehicle 
performance. while most of ODI'5 defoct in\'Cstigations invo1v: "crash a\'oidance'" issues; 
e.g. ~ bmking problems, steering problems, elc. In addition. in "most investigations, "the 
alleged defect involves a system or component thai dcres not funciion the way it was 
designe4l.~. "a broken part." In such investigations..-tJ.e alleged defect often appears in 
only a small percentage of the v:hides under i.nvestig:ati~n. and oors initial inquiry is on
how many of ,he \-ehicl'!s CO\'ered by thl! investigation ttav-e experienced the alleged defect. 
Only if the defecti\"t~ -condition e:l.ists in more than a de minimis number of veructes does 
001 proceed 10 analyze \\'hether the defect relates to ":,otor ....ebicle safety. 

tn Ihis case. since tbe alleged defect is inherent in Ihe de~jgn of the fuel storage system of 
the sunject vchides. a!l of the subjecr vehicles ha\'t: the alleged defect Thus. (he issue of 
whether iAC vebic1es hne a safety·related defect [urns on the issue of whether that design 
creates al'l "unre.asooable risk of death or injury to persons" in the event of 1 cnuh. 

tn" lener dated August 14. 1992. CAS and Public- Citizen petitioned NlITSA to "initiate a 
defect in\'eslIgatIDn inlo and J"t.CaJJ all Chcwolet/GMC fun·sized pickups (C/K~series) with 
fuel tank(s) , , . mounted outboard of frame rails." The pelHioners alleged lhz.t, because of 
!ilt lc-:ancn ('If t!:e tanks. "ther: :: no fram~ member to j!r::te.c.: th: L:.."1~ frc~ em:.:!': in side 

()f;"':J''" : .1',' . . 



imp.l;:'t or sidcY:,;ip'!." nw: pelitioners further alleged thai GM concealet.lthal i1 9.'a.. a.... ;m: uf 
a design defect and continued to market vehicles ~'ith th!s desirn through 1987.1 

Included with the pt..'tilion were brief descriptions of 51 incident repOns allegedly involving 
fuel t.ank fitts in pickup trucks. including the subject vehide~. Of those incidem~ cit-ed by 
the petifioners. 19 l'lvoJved fun~sized GM pickup trucks lU'!d/or c~sis·eabs with side* 
mounted fuel tanks. Howcv"!r, ba!ed on the infonnaticrn provided in two of these 19 
ind6ents. the agency cannal determine \1 .ether the side·moun!ed fuel tlt\k was 
comrromj~. Eghtcc:n involved OM vehides outside the scope of the investigation 
(pa»enger can. pre~1973 trucks, and heavy duty trucks.), Another J3 invulved non-OM 
vehicles. Additionally. Ihe year/make/model of one vchide cou1d fll)t be determined. 

In three sl"aequellt Jett::rs, dated September 14, October 5, and November 13, 1992. the 
petitioners identified aJditionallawsuits and provided arguments and supporting dr.:a. 
including the rontenrion that the subject \'chides "dq not comp.y witb Federal Mo~or Vehicle 
~f~ Standard No. 301." TIle petitjoners also pff.5et1ted deposition testimony from Mr. 
Ronald EI\l.cll. a fonm:r GM engineer. who testifit:d about crash k'sts c:onduc:tui by OM on 
these vehicles in 1M early 1980·s. The petitioner.• alleged tbat. '"as Ivi., I!lweU's depositions 
show. these lests dC3.rl)· revealed Ihe hazards. of ,;~e 'Side ta.nks ouuide the fra.."e because the 
tanks of tbe test vehiclts ruptured like split melons." Subsequent submissions t'ty Ibt" 
petitioners concerning tbe in\'e~tigation are also in the public me. 

Upon receipt of the pe1ition. ODI l\'rote a l'!tter 10 GM to request information on relev ....,: 
vehicle produclior volume~. vehicle testing:. consumer complaillts. accidents, fatalities, 
injuries.. and Iaw!uiIS. The agency also sen! leners to Fom MOIor Company (Ford) and 
Chrysler Corporation (Chrysler) to obtain comparable information, such as crash test repons, 
complaint data. and 13"'suil5, about "peer" full-sized pick-.lp trucks. In addition, 001 
initiated an analysis cf accident data filt:"s to assess the performance of these trucks in real
W':JI:d el"a).hes and hegan a series of cra"h tests. 

Based on the pe:ilinn and its supplemenb.. manufacturer refir..,n5Cs, re.Uwworld actident data 
analysis. and crash lc~l~ conducted by OD1. ttte petition ,,"'.is granted on December 8. 1992. 
and Ihi\ engineering 3n01:::<;ls was opened. 

I The public me for Ihh iT!'vestigaiion is djYidct1 into a defecl petition file (01'92*016), 
whkh (',ontains the docum"nlS roceiv...-.J. or prepared by ODI during its OOMideration of \tit' 
petition for a defc..; investigation <i.J:., L'etween Autu~t 14, 1992 and December 8, 1992), 
wan Enginecrinf! Ana.Ysi~ file (EA.92-041). ",'hieh eont _.... the documemll received or 
prepared hy 001 after t~ peritivn w..!" pranted, The pages of the documerl1s in the EA flIe 
are numN."n:d con~ecuti\'ely and cumulati\'~I)' in .. ~Batcs" numbering 5ystem, and page 
refcn!!'k:CS in this Report to such dOCllfTtCnlS will be to their six-1iigil nateS page number, 

I 

" E.l~h sc:p.lrnh." d()'l.im~llt and: ~x'hjbit in lhc DF file has it~ own ind:':iduOi! number. oo!:cd Of! 


ia datI! (If receirt. hut they were not given cumulal!'\'" pJgl' numbe~. TIm.... raJ!:f' reference'> 

in tbi~ Rei)!)n 10 c;u(h document!. will Ix to their DF d(ICumf'nt or exhibit !\umhet (,A'here 

appfical-olc~ and 1lI1hdr own inlcmall'agination. 


I 08 '°'1 ')", '~ .•J ' .. 
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c. S.C~ Of TIlE I.'\"\,};STIGATIQ~ 

• n-: "liubje<:t verucies" are all model )'ear,11)7llhrolJf~1 1991 .full~)lzed GM pickup 
i',.:,~:\:md cab-chas5is (through tbe 30/3500 series) 1'.q';.lipped with fuel t.ank{S) 
n:;,,;I!IW oucboard of the ffiain frame tails. For model year 1970 through 1986. GM 
l.:tbt!'ed the two-whee! (twd) drive truck as a C model and the four-wheel (4wd) drive 
as a K model. Starting in 1987. the C and K mCJdc-1 names 9fcm chAnged fa tfte R 
and V model names. res~tivtly. for veh.icles equipped \\'itb fuel tanks outside the 
fi'amc rails, The R and V models continued through 1991.' GM (a1t'S the tnlck's 
carrying cap:.dty as IfHon (Chevrolet 10 series, OMC IS ~ries. and CI.evrolet10MC 
ISOO series). ~'Ion (Chevrolet 20 series. GMC 25 series. and CbevroldfGMC 2500 
series). and Hon (Chevrolet 30 series. GMC 35 ...nos. and CbevroletlGMC 3500 
series). 

•. The ane~ defeel is any failure. malfunction. or perfonnance of the fuel slorag~ 
S)'llmJ in the subjcct vebicles that results in, or could result in. fue1 leakage and/or 
fire as a resu11 of a vehicle crash. 

D. fED~:RAL ;l.lQIQR VEHlCLESAYED" ST.A;'<o1>ARD SQ, 301 ~1. 
SXSIE.'II rSTJillBID: 

NlITSA established FMVS~ No. 3ill, 'Fuel System Integrity.' to 'redua deatbs and 
injtlrics occurring: frrrm fires that result from fuel spiHa~e (fiuing and after motor vehicle 
cmshcs- (49 CfR § 571.30:). The standard addresses fuel system integrity in variO'Js CI"3$h 

modes. including side~impact. by limiting: tht amount of fuel that may leak during and after 
tht: crash fest. Originally. only passenger cars had 10 confof'n with the FMVSS No. 30) 
requirements. However. begtnnin~ 9o!hh the 1977 model year, light trucks (including the 
subjocl vehide~) had to comply wi;h FMVSS !\:o, 301 requirements for lO·mph frontal 
impacts. Trucks wil~ a Gross Vehicle Weight it.Hing (GV,\\"R) 'Of 6.000 Ibs or less also had 
to- 'Comply with requirements for 3o.mph rear impacts. The followlng model year, 1978. the 
2().mpt, side and )()..mph rear~impact requiremenls also became: applicable 10 aU vriliicic:s of 
10.000 lIB G'IVI'R Of les'). including the .subject vehieles, 

The fuel tanks iro the subject vehicl¢s 1.1"e mounted oulbo.ird of the main frame rails, as 
shQIto'n in figure I. Prior to' 1973. the ~ fuel unk in OM's fuU-sized pickups was 
tocaled inside the \.'thicic cab (Figure 2). Beginning in 1970. owners could have Chevrolet 
(lr GMC dealer. install one or ""0 J 8,5 galJon auxiliary ta.1.ks outside of the frame rails. 
Also in 1911. there 9o'as a factory-i.lStalled optional auxiliary tank which cou~d be located 
behi'ld the rear axle between tbe fame rails. GM stated in jt~ OctfJber9. 19)2 response to 
ODT's fint infonn:uion request (DP '12. at pa~ 40). that this was offt-red '0 l>'"OVide 

Since model year 1988. G!\! has used the C and K mcxSel d~jignation for its newly
d("si~nec trucks ""iih fud tanks l~atcd insIde the frame rail~. 

nt, " 
.. }.~ {~/,'f 
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, 	 ,dd"ic:>al rud cap.dly. Wi.h ,he 1971 mood ,"ear. GM offeR!<! prod."'i"" option l'o1..2. 
wbkh""" • G~1 r.Clory·i.\Ialled (as "I'P"'<'l'o dcaler·irutaIled) 19'1'alIon auJ<ili.:lry fuel"~ tank )tII:ated Ol.'1side tht drin~:'s side frame rail. 

Fi~ure 1. Location Fuel Ta"tk in Subject 

'-

I 	 "~ 
I 
I 
I 

F1snJr• .2. GMliid,:up St.a~rd fow.l Tank Mnunterl tnside the Vehicle Cab 
(~1(l(kl YeM 197! a~ Earlier) 



, 

fer model year 197J. r'iM re«1i~ Ihe mtl~ elK truck for the fi"1t lim~ since' mod<'I )~ 
1961 DcP"!'flding' uron ~he!'tb<.~ and equipment c!'loK-n, th:..e \'~hk'es w::n: ~ippe' ..-t "!"'ith 
1!n,rfc: or duaf 16- 1'1 20·gaUon (lief Wlks. AJl \cnicil!s came equipped "":lh a SLlndard lank 
Jocated ouuide the right (p3\senrer !~) fr£tf'flC' rail. TI'....,~ purcha~rs d"x)slnr. to i.;...:rease 
fud c.apadty could ~r an optional fuel tank .... ttich wa... mounled .ou:SIDe the left (driver 
side) fr.ur.e mit The optional tank's capacity always matcbod that of the SVlndard tank, i.e.+ 
G:\1 nc"\'er (,ffe~ elK's wilh a t6-ga11cn tank on one :;.ide and a 20'raUon on the ott.et". !n 
t~ mood year )98J lrucki. GM rnovl".d the S1i'tJKb."'l! fuel tank locatitm f~ outside the right 
frame rail IO outside the left frame r.ul. 'The opcional fuel tank was then placed oufSK!e the. 
ri,',t frame rail. 

~'ben des:gning lbe 1913 tmck. OM prov«kd enough fuel ea:p.lcity [0 penni! a range of 4C') 
, mik~. AI thar time. CiM anticipated the vehicle.. woU1d average approximately 10 mj:~ per 

gallon and th,~'i made anHable up to 40 plJon:s of fuel C':lp<1city. Atoordi.ng to GM (October 
9, 1992 re~ponse (DP 112) a1 page 40), it d:J Ihis. -to meet the needs (\/ OM customers. 
'Who had been demanding additional f\.lel capacilY since the late l%O's." , 

. 
neg;Ming 1.1 mode: yea: 1981 G~1 offered the ~rucks with a Mandard 16-galJon tan..\ (soon 
~'I.ec~lba'OC) and 20--gallon tank (long .'t.ee)ba'IC) mounled cutside the left frame r.a.il. '1 
additional fud capadt)· '\ito'as desired by th;o: puKha~r. OM pnwidcd duall6.gaUc.n t.nks for 
picl.,,!" ..,«I .. Ie" ,hat: 8.600 lb>. GVWR and d·".1 21)-gal1oo <anks for pkkups ".ed " 
8.600 Ib>, GVY.'R and lUgller. 

~ ~~\~~~nru~~~~ 

Y.I. EA7.j.Z~: r •• 1 Tank on 1974 Ch.vroltl Pickups 

In early 1974, <:'::::1 received a jener from the Wcst Virginia Govemor's Highway Safe:., 
Admini3:traltIJn. feg'ardin,!,! the punctun: of 3 fllel tank on a 1914 ;>id:up tNcic. Tt.e JtHer 
stated (flat the fud tank located on Irte right·hand side of a 1974 Chevrolet pickup truck 
leaked as a result of being: struck by flying debris as !he :ruck pa;;'Oed anoth:t vcMcle. 'ClJe 
wrifer expressed conccm that. althr,ugh a guarj wa~ provided fot mmt of the tank. thjs guam 
did not CO\'tf (he cOtr.plete lank. and aUeged thai the, design ccmtituted a safety hazard. 

('IDt ~ound that a plastic shield ~;as attached to the \-"am welded flange on the front of rbe 
taro. and \\';U !>oIled to a br~cktt rnooOloo 1v Ihe frame. OOl analyzed tbe complaint from 
the standpoim of the ~6~ of rrotCCli("n that Ihe pla.stiC: shic!d provided from darna~ caused 
by ,.on..:s thro~:n up as the lruck drove OOv.'n a highv.'ay. Al that time, 001 had no other 
oomplain1S on this issue, B:utd on lhe lacK of complaints and no indication or.& possible 
defect I~nd. the investiptton ""as d()~ on June 6. 1914. 

------......... .~--~.--.':"',----........ -~.~.,---=~.------"-~..-~..,..._.-
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F.2. E~Ot~: Foot Tank Corrosion on 1984 .brou~ 191!6 C and K Pitkup< 

On Malet; 20. 1990. 001 opened an in"eAigalion C'oncemirz alleged c(ll'1Osion of tlv! fue! 
tan:~5 in GM'1; 1984 through 1986 elK pickup trucks. ne plastic -shield. ".'hich cO'.,'ered the 
';'~;;,:. 1. front. and back of lhe ~. was cOllecting mad debris. svch as mud and ~d. t.TJ<, 
,..1',,,· InJ moim»rr. mention around the wde It was alleged that this reslJl~ed in inc~$Cd 
'-',;,;~ion and fl";<:~ ·Jc....k leaio:a:e, 

!h accident\. fires. lalt.''suju, or injurie\ were r::poned as a resuit of this: alleged def";..o..1. • 
. 001 n:ceived 28 complaints, and Gi\f forwarded 132 complaints during the invt"":;ll~alj"n. 

Then: were no "'"arrant)' c1al'rls. sin<:t: the tanh usually corroded at high mil~ge, 

I>urin~ Ih-; in\"(:stigaiiQ'l. the agency conducted a ~('\ey of vehiclC'~ in the Columbu~. Ohio. 
aJ"Ca. Torr-h'c \'chicles ~ere C'nmined. Of those 12. 2 were found 10 be \"iC'«:'ping: futl when 
,he shield .""s removed. but th(' teak Q.. its.so sft'aH th..t{ it ..-as unmeasUT:Dle. 

ODI a!\t) C'Ol'ltr.iC'!!".d "A'ith ('a!~ran Corporation to have a tetep~ survey perfcnned. This 
surv~y of 3S1 (".Hlers. in six :o.tate5 obtained i,,[\)rmaficn related to fuel tank leauge. The 
Ptlrpo~ of the: survey wa.s 10 ,1eteflJune lhe number of owners It.'ho bad experienced a 
pt'Oblcm with fuel tank lea~age Of noticed odors of fuel from the lank area of t~ vehicle. 
1"bc (}\\'nen were loe3:lf'd ,in the ~ta[es of Ftvrida. L:misiar.a. Michigan, Minnesota, Missouri. 
and TC.Y!I, The survey :ound thiH t !.SS .Perun1 (45 oot of 381) of the ownen reported their 
vehicfes bad ~ fuel rank replaced due 1(', (.!)ffOsioo. Ali addition'll 14 owners reported 
ooti;Jng fuel k:ab~c. but bad not replaced the tank. The a'\'crage n.HeaJe of 'he vehicles 
'",ith replac::d tanks wa, 3ppT(\'I;im3IeJy 94,700 mile'i'and Ihe average age was 7 yean, 

The ilwestit"tion was clMed on Febru;:ry 2.t, 1992 because the complaint nUe was low. the 
averar!! mileage and ag .... or \'etticle~ with leakage was high, and the~ were !nsufficient data 
to !ndlC3h! !he prescn.:c of a 'O'lfe.y·:rdafed dcfecL 

F.J. 1\..:.1187\,·002: 19s.t.19B6' G~l Ch."i"",ah Vehicl.. 

In January IQ)37, GM re\:ath:.1 6( J-bE :9S.$·1~~(. 1··on cha ..:;i:!.-cab trucks to install" plastic 
shield O"!;f tth; nose of Ihe rut!1 tank(.. ) to p!'e':ent the "sl~d r • .mner" (a strucrur.d rib intended 
to slrengtht'n the Q!:"I Ol.)()r) frum ptmcturin!! 'he upper right comer of the fuel tank il'! a 
crash. G~l di5CO\'tyed thi~ rnndirion ao; it result of its cra.,h test C-6~.4 conduc-!N on 
April 22. IQ~6. 11'1 that lese. :} C·)O .:hassis<ab ec;uippe.d with a low servicc body (similar to 
~'bat utili!: companies a:sc) ""as subj«too ll' a 30 degree oblique frontal impact at 30 tr.ph. 
consis;cnt 'J'ith Ihr te~1 ('ondilions f'equired by ~fVSS No. 301. The vehicle teo;;l weight was 
8,SW Ib... TIre tesl n:~ull('d in leaka~e c.'hen. due to vehicl~ cTU!>h and frame deformation. 
the rIlI:11;\1\\ \'\:a\ pOI'I,l'filred \ly t.he: ~Icd runner. 

An C;J(iicr .:'t.lsh h:~f Cf'HltlUCl1!J b) GM {te~t nt.lln~r C~430S. October 18. I~Tn bad ~:'iU)tC'~ 
in a rue1 tank failure du..: 10 a \Jr d fWlner~t(,Hank pvt1ctut'e ill a C<lfi lest vehicle .ban"~lcd t,· 
an l'500 In tesl ""eignt, Th., probft:rn w:s coJ'tccted at thai tim~ through !~e in'ftallation of a 
pla\lil! l,hield ('I\cr t":e Jcadi.lt,t edg.: nf the fuel tank. The efficacy.of this shield was {llen 

.-,----~------.-.----.-
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<""firmed ouring te," C-43SO. C-4J51. and C-4360 (conducted between De<cmber 1977 and 
JafllJ<lf')' 1971[1) ...·001 no tank runcturing: was observed at it \fe-hi,de lest weight of 8.S00 lbs. 
Ba'<d 01\ G~I'. engi_ring judgm<nt. all 1978 through 1993 C-30 chas.is-aM wen: 
cenifted 10 comply '~rith FMVSS No. 301 when lessed at their maximum lest weight of 
8.500 10., OnM.y IS. 1986. GM Trutk and Bu, Engineering """'rted that • J'Ossible 
non:omvliance with FMVSS 301 existed on cen.aic chas,is-cab models, On January IS, 
19&1. OM nocified NHTSA th3t it would conduct a safety recall (87V-002) (0 address this 
nonr.omp1iance: . . 

On April 19. 1993, ODI SCllt an information request 10 GM to gather peninent infonnation' 
re!.ating to the-1987 rec.a11 and to ascertaitl whether it might be te!ated to the cumnt 
inve!;tfgation. GM responded em May 14, J99~. In summary. GM stated that due to an 
engineering oversight. the sled f"U"ner.sttidd had been omitted from the 1984~1986 C-30 
chas5i~".gbs, thus necessitalir..g lhe J987 recall, . 

Throughout the production run of the subject vehicles. OM made a number of changes to the 
design of the fuel s)'stem. A detailed description of these de.;ign changes is contained in the 
public fije for this lnvestigalion. The following: summarizes (he most significant changes. 

• 	 Model year 1975-tbe flUr! [leek ,,"'as "hanged to meet evaporative emission 
n:quireme:l1ts. The new filler neck had a built-in trap door nozzle restrktor t~ prevent-- the usc of service station nozzles tba! dispense leaded gasoline. A1so:thi! fuel !;),stem 
was sealed and vented to a charcoal canl:ire.r, 

• 	 Model year 1978-a flange ....·as !!dded 10 both lo"",'er reir com~rs of the cab to 
improve fuel system integrity in side impacts. . 

. • 	 Model year 1979-.he fill.. cap and mler neck ..ere ,""",set! behind. body panel 
door, 

• 	 Model year 1980-a "moms" was added fO both lower rear comers of the cab to 
improve fuel sJstem integrity in ..ide impacts. ' 

• 	 Model year J9SJ-tbe st.and:ud fuel tank location was changed from the right 3ide to 
tbe left s.iJe. and the optional tank location was changed from the left side tu the right 
side. 

• 	 Model year J9S4-the tank suppons ';I.'ere modified, a new p1astic shield was added to 
improve perfvnlldJ'K.c in side imp iet!, and a new filler neck SUJ.lPOft housing ""as 
.dded, 
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ODt ha:; Je("eived and anatyzed reports from a variety of soor.::es (including OM) concerning 
fuel tank fallures ttml f'Ccurred due to impact and/or corrosion, '''here possible, ODI bas 
attempted to compare complaints received from thes.'! ,SOurces with the data contained in 
NHT'SA.'! Fatal Accident Reponing System (PARS) (a census of fatal crashes Trom 1975 
forward). In sorne cases, reconciliation is not pos!:ibJe due 10 the nature of the information, 
e.g.• rhe accideiu did flO{ involve fatalities. or occurred so 1't::rentJy that it has not yet been 
entered into FARS, The infmmation in this se:tion is curreni through April 1. 1994. 

001 has reviewed infonnation about 55S accidents that appear to be relevant to this 
investil~ation: i.e,. the report involve!lo at least one elK truck with w"e) tanks located out~de 
the frame rails. and fuel leaked from tbe eIK's fuel ta.nk(s). In addition. 001 bas als~1 
received complaints of fuel tank corrosion, However. none of Ibtse allege a vehicle fue, 
The COI'MSlon reports are di5CUSsed in detail in section M, L ' 

TabJr: 1 shl)1J'':; tbe number of reported incidents jnvo1vin,i! tbe alleged deftet from Jan1lary 
I~73 thouth April J994 that m\'e been received fro~ aU sources, with duplicate reports 
removed, 

.~ 

II~ Tabip 1~ Summary of Complaint Reports I 
, .

GM Other TOTAL:r-
. 


Sources 

~ t\cc!dents with Fuel Leak 525 30 555 . 
, Fuell.eak. Fire 480 30 510 
i , 

Fuel Leak. No Fire 30 0 30 I,,, 
Fuel Leak. Fire Unknown 15 0 15II ,, 

IOSl158'I Nlm-Fatal Burn Injuries ,i 103/1% 212 ,
: (Acd(feN.Ylnjuries) . . J 


88/129To Truck Occupant' 8h1127 212I I 

I (Ac.'Jderns/lnjuries) I , . 
, 

17129 010 17129To Striking- Vehicle OcCtlrant!l 
(Ac-:i dents!JnJunco;) 

.- I 
in addil ;'"111 lu the' ':Oil1viainh lclit.Xiw ill tl-..;.. at;;.y.-;;: tahic, :'>::1 has reviewed FA.U dol!;! 
rcfle\::ling a !otall'( 28J firc-involved. side-impact fatal crashes involving a !>ubje:t vehicle 
thai 0C'cumd during the Pl!riod 1975-1993. Those 284 crashes ~su1tcd in 34J fatalities to 
IlCclIp.ams ()f Ihe ~ubje\:t \'("bic'c~ and 29 fi\talitico; to occupant~ of the striking vehicie:. for a 
lotal f\f y;,() fire-fel:1h.-d fafalitic~< 

nG", "rJ
." ·.1.)0 
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I. Sill!Jf.CT \,£lllCLE romAnO'.... 

G~I produced 9.21~.248 of Ihe subject vehicles from model year 1973 Ihrough 1991. GM 
"'''a\ unable 10 nafe how many 1970 through 1972 trucks "'ere equipped with the optlOnt' 
au"ilia.t)' tank located outsidJ of (he frame nil(s). Addition..Jly GM was unable (0 Slate ho'A' 
many of.he 1973 Ihrough 19'19 lrucks ... "'" <qUipped ,.ilb dual fuel tanl<>. bul did provide 
dual !ani; population, for 1983 through 1991 model yean;. Begi11lling ",ilb model year 1988. 
the stan<lard Ufnk !ocatioo was inside of the frame rails for an pickups except for a:rtai."l ... 
and J*lon cha~sis-.cab ttucks. which retained ;he prior design with the titrJ:: location OlIuide of 
the fra.tnt~ rails. T..ble i. shews the number of mbjcct vehicles produced from model'year 
1973 through 1991. The vast majorit), of subject vehicles (9.143,686) '!o'ere produced from 
model yea.- 1973 Ihrougb 1987. 

., ,--' 
~ 
I .~. '.Jlf' 2. C.\1 True" Production . 

I !'o1~1 \'ur Production 

Ii 1973 148,06& 

I 7)";,448, 1.,'4 
, , 1.,7S 575.654 

II 1916 792.'134 , 

111'11 ' 914,784 I 
1978 '92$,954 

,.,. 899,.592 

,.,,, "7~.9):2 , " , 
487.1651'>'81 I, 

19!;! 416.1% ,,
14Jjl:J )8Q.IQ9

" 
I 

ll)~,I JS8./S2 II 

II !~SS 
 Stl.2&O II, 


I 
, 

411.46S 

30&,400 

Ii 19l:!f>. 

, I .." IJO,SJJI~S8 " 
I. 19«<> 24,212 

7,)25I! I  ,,~ ,.., 8.4Q2.,L-


, 
, 9.219,242:TOTAL 

• 
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Ba:\Cd on vehicle rt:gifittatwn dala obtained from the R.L. Polk Company tR.L, Polk). OD! 
estemates thai as of July I. 199-'.4.8 million of the subjeo..'i. vehides were in use on U.S, 
nighw3p. 

J. SEB:~1.c.tJl.\iJ.lJ:mS: GM issued no "'<vice builetin' related to the alleged defecl. 

As nofed in section B. the petitionen: claimed that the ~ubject vehicJes "do not comply with 
Federal Motor Vehicle SafelY Standard No. JOt," To address the compliance issue. ODl .. 
teque~ted GM's certification.data to assess it! baStS for certifying compilance with FMVSS 
No, 301. In ad,dition. 001 conducted a series of side-impact testS under 1he procedures 
specifted in FMVSS No, 301 to further as:;¢ss this is~ue. As noted in section D. FMVSS 
No. 301 mecifies Umits of fuel leakage from vehicles when tested in frontal. side and rear 
barrier impacts,. For side impacts. FMVSS No. 301 requires that the vehicle be impacted 
lateraHy nn either side by a Oat-faC<"'i mmer mO"iflg at 20 mph. In side impacts, the barrier 
faa is patanel to the !ongifUdin~ a:<;,\ of the v"h~,·:~. The barrier is 24~ inches high. 78 
inches ~:jde, has a ground clearance of's inches • .o:,ud weighs 4,000 Ibs, The vehicle's fuel 
tank is fiJJed to between 9Q and 95 percent of capacity with 5toddaro .so1vent. a liquid thai 
has similar characteristics 10 gasoline. but is much less flammable, In accordance with 
FMVSS No. 30). two uninstr'Umenloo lest dummies are positioned in the outboard seating 
positions for these rests. Fuel spillage may not exceed 1 ounte by weight from impact until 
motion of the vehicle has ceas~. and shall not exceeA a total of 5 ounces by weight in lhe 5· 
minute period (oUowing cessafion of motion. For the ~ubsequent 25-minute period fOUDwing 
cessation of motion. fuel spillage during any l·minute intcr\'al may not exceed 1 ounce by 
weight. 

The majolity of elK trucks wvered by this invcssig:ttion were required. when new, to· 
comply with the requirl!ment~ of FMVSS No. 301. 

K.I. 	~al L"su~ 


• 

G~.i has p)nTended that bccau:;e the subj«:l vehides compJy with FMVSS No. 301, and 
because ~Jety standards. mu:.1 -meet lhe need 'or motor vehicle safety," NHTSA lacks the 
authority to delennifit' thfl! Ihey contain a safefy-related defect. NHTSA disagrees. . 

Under the Saft!ly Act. alJ vehicles. v,'hcn ne...... must wmply wi~h all applicable FedernJ mOlor 
vehicle f...1l'ety ~t.lndard",. The Act defines motor vehicle safety standards a .. "minimum 
!.t.1ndards. ror mo1Q( vehicle performance ... ~ (emphasis ·supplied).· Moreover. NHTSA's 
concerns ar... not limited 10 whether a product cOClplies with safety standaNs when new, but 
also include wht'the'f iT protC(ts Ihe driving public against an unreasonable risk of accidents. 
injllries. anu dt".a(iI ihrvut;hvUf its. Jifcijm~. TIle prolllsjc..ns of Part B of the k1. authoriZing 
recalls to CClrrect !i.lfety dtrects as t;J.·el! as noncompliance!., $uppJemenr and cotnplem::nl tbe 
'\.taiutOF)' pl\whions for adoption and enforccmcOI of ..arC!)' standards 10 maximize the 
prole(;tioo (If rh{' ("uhlir. 



1 

]I 

Urldcr 49 U.S.C. 	§ )0111 ((ormerly section!03 of the Safety AC1~ NHTSA'$ safety 
!tandards. mus1'be "pr.a-:ticable." "meet the ned for motor vehicle safety," and be'swed in 
~ot~eaive lenns." They must also be "~$Onable. practicable. and appropria1C for the 
particular type of motor vchidc" for which they are prescribed. 

It i!l jmpossible 10' promulgate standards that will enSHre that aU designs and manufactUring 

pro.:esses do nor ctea!e unn:ay.mabte safety risks. Nor can standards for new vehicles 

completely guard against designs or p1'OCeS~S ..hleh. over time, lead to uwsonable risks 10 


the driving public. because of factors such as manufacrnring flaws, deterioration. or the 

mat'Jler in which vehicles are operated. It is abo impossible to cn~!Ue that laboratof}' tests 

adequatdy represent all n:al~world ~rash circumstances. Thus. even jf a vehicle's fuel . 

systt~m did not leak under the specific test conditions set OUt in FMVSS No. 301, it might 

stitt present an unreawnable safety risk under different rea1-world crash conditions. If a 

particular aspect of a vehicle's design Of perfoflt1ance appears lO create an unusually high 
 . ,
risk of accidents, deaths. Qf injuries. it is appropriate for the agency 10 investigate whether 

"the vehicle contains a safety defect. ' ' 

K.2. G~1 Certincatwn Teming 

GM provided inronnalion detailing the basis for its certification that these vehicles complied 
with the applicable requirements of F).fVSS No. 301 in its responses of October 9. 1992. 
January 29, 1993. and April 30. 1993, In summary, the GM infonnation indicateilllhe 
foUowing. Since FMVSS No. 301 side~im:uct requltementlj were not applicable to light 
trucb prior 10 model year J978. no side-impact cef1ification testing was performed fQr 
earlier model yea.rs_ J For the 1978 model year. GM'conducled four right side and three left 
side te5tS. For model year 1979. GM (.()f)(*ucled six tests. all to the right side, Slating "the 
fuel Lank installations are symmetrical side (0 side, Thus, a successful te3t vi! one side would 
indicate compliance of the fuel tank of tbe other side of the vehicle." Howeve:-, GM 
conducred a seventh tesl {C4421). the vthicle suslained 7,6 oUllces of fuel leakage in the 
finl five minutei following the side impact. AltliOOgh GM cenified compliance on the basis 
of rbe six passing tests. the seventh t~ led GM to devetop a design change to "increase the 
margin of compliance witt) the side-impact requirements of FMVSS No. 301" for vehicles 
manuf.:tcmred Jate in calendar year 1979 (for :nOO.:) year 1980) and afterward. For model 
year 1980. one ~ide·impaci lest ""as performed on the righl side with no fuel leaks. For 
mOdel year !981. GM ~rfonned one right and two left~side rests with no leaks. For model 
year 1982, then: was one left-side test. "'ith no leak. One left side test was conducted for 
eacb of model years 1983 and 1984 with no leakage noted. No side tests. were performed for - , 	
model year 1985 through 1990 trucks, OM Staled that there were: no changes made which 
would affect compliance ,,·jlh the SWl~. A thorough description of OM's compliance 

J In anticipation of the effe.."1iven::~s of FMVSS No. )01. in ~ober 1975, GM 
conducted a side·impaClltSl pursuant to the procedures of the standard on a 1975 C pickup 
truck 1hal resulted in a leak (Test C·3iOI). In response to th.at test, and other analys.is. GM 
modified the desi~n of the subject vehicles to add a flange to the lower rear comers of the 
car. prior to Ine effective date of the side-impact portion of the s.tandard, 

'1';0"1l:U ••', 4i 
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~.1 
I teSling and tcst results is containetJ in GM's <'ctobce!' 9, 1992 response (DP #12 a; 17·2S), A• summar) is contained in Appendix I·D to GM's April 30. 1993 letter, 

I 
K.3. om Te<1ing Pursuantt. F.\fVSS So. 301 Pro<edu .... 

Five subject and two peer vehicles were tested ftJr 001 by the Vehicle Rescareb and Test 
Center (VRTq in East Liberty. Ohio, In aceordanc:e with the side-impact test procedures set 
out in FMVSS No. 301. These tests were conducted on vehicles IIp t'O 1J years old in an 
effon to assess performance in F'MVSS No. JOt test conditions. Six vehicles (four subject 
and two peer) were ttsred wIth "'as received" fuel ta1lks. A new fue1 tank was installed in 
one other GM vehicle (a 1985 modd) for testing. The tests were conducted at 20'mph with 
tbe lest o:nuiitions speciJ:jed in the standard, except that no static roUOvef subsequent to 
impact W:ilS performed on the fits!: two vehicle tesa. Rollovers were performed on the 
remainin!: five test vehicJes.' onI's "Crash Test Protocol" for the FMVSS No. 301~type 
tests appears at EA 009040. , The results of the testing progrnm are described in a VRTC 
report. "Summary of the Crash Test Progrnrn Conctming Fuel Tank Integrity of Full~Slze 
Pickup Trucks: June 1993 (EA 005312). 

Two of the four "'as received" OM vchir.:le.'l and the one GM vehicle tested with 3, JlC\t,' tank 
satisfied tile side-impact fuelleaka~e requirements of FMVSS No. 301. ':"he third "as 
received'" OM truck leaked stoddard solvent from the eflgin~ compartment during the post~ 
crash rollover. The fourth "as rece;ved", "ehide. a 1982 tNck. sustained a fuel tank}l;ak 
from underneath tbe forward tank strap. Further ex:unination indicated that the 1eak resuJted 
from fuel tank corrosion. 

Based on the results of these five side·impact "compliance" tests on vehicles up to 11 yean 
old. as wen as the 20 "(Certification tests" suhmltted ty OM. there are no data on which to 
conclude that the subject vehicles -'0 which the 5tand1rd applied. when new. dl1 not comply 
wilb FMVSS No, ~Ol, 

L.l. G~t Cra..h Te>tin~ 

GM condlJc:ed several seric~ of fuel system lnleg"'Y crash tests in addItion to tho~ related 
ro FMVSS No, 301 compliance cenifi.:arinn, Thcsr COfiS:sted of side-impact te:sts conducted 
af speeds l~reater than 20 mi"h with either a. flat·face.J barrier or a vehicle as !: e striking 
device. GM condncted 32 of these slde~jmpacl !ests between Januar:: 4, 1972. and July 3, 
19Qt:' Five tests \\,\:re flat-faced barrier imp3Cis info the subject vehicle at 30 mph. These 
tesi~ resulted in t~'11 fucl tank leaks, One test "".IS 1\ car impact into a truck at 35 mph, 
whkh re~ulted in a fuel tank leak, Four lem \I ere :Jone in support of litigation at 'speeds 

--.~-----

Thi~ t1gun~ dt'e5 not include an unspecified lIumber of tests (;onJ<lctcd by or for OM 
in .:onnt'ction with titi~Jtioti that have not been pTf'fillCed If) NHTSA hecau~ GM asserts thaf 
rbey af\': rrPl("ctoo from disdo~ure tinder the ~\Nork·product" dO':~rin!,;, 

() G·)'111 '). '- 4, 

--------~-
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ran8tng i~om 49 h) 67 mph; two prOOuc~ fuel wtk leaks and in (WO, the leSt tt'pOrts
pw\-idcd insufficient information 10 detennine if a fuel leak r«u~, 

i;egi"''lin~ on July 24. J981, GM condc:dOO "fuel !i'stem integrity w~t....tntck development 
cO.por.!le product pcno,manc'! objective (CPPO) teSts" of the subject vchides to "enhance 
the ability of the fuel stnrage system 10 manage significantly greater levels of f'nergy" (GM'S 
October 9. 19Q2 r.:spon~ (DP NI2)., page J5). Twent)HwO \'ehicle~to-\tehicle side-impa..'1 
te:;U W\!Te conducted at speeds up to SO mph. Three of these tesls were conducted at 30 
mph. and the ram: ninete.:n at 50 mph. A detailed revic'J.' of GM's CPPO leMing is 
presentM in the public file. ' 

These tests continued through early 1934. On the baSi5 of this test ProJ!fiUD. GM modified 
the fue~ sys1ern for the model year 198~ 10 "enhance" the vehicles' crash ...~rfonnance. 
Among other changes, th:: new de!lign included a plastic :;hield. new ID't'.'er mooming brackets 
wi1h increased ioad~capacity. a . breakaway~ filler neck. and ~vised welding of the Wlk 
seams.. 

Fh:id 10:'.. \\'lJS OOted in an 22 CPPO lests. althongh oM all leaks were from 'compromis:d 
fuel tanks. A fuel tank leak was observed in one 3(},-mph impact test and thincen SO~mph 
te~ts. Fuel tank seam failures were noted in nine of those tests. tears and punCtures \\'ere 
observed in 4 tests, and a sending unit failure accounted ror one.fuel tank ltAk. LeW. from 
bolh the fuel tank a~ld other sources (e.g., flller pipes. vent rubes. and gas caps) were 
observed in nve of the 50-mph tr~!~. Eighl lests re~uJted in fluid leaks from other sources 
afci;le. Of those. one W3S observed after .a 30'mph impact and the other seven resulted from 
50«mph Impacts. 

L,Z. 001 Teslin~ 

ODI de ....eloped it lest prugram 10 examine fhe crash severities at which fuel1eakage occurs In 
the ~ubjoct vehicles and in peer vehicles and the risk of occupant imPact injury, based on 
dummy injury measurements, at such seventies. Eighteen vehicle tests were conducted at 
VRTC if' addiiion to the FMVSS No, 301-typc tests, The fest vehicles included the SUbject 
OM flln-sized pickup trucks and peer ·.'ehkh~'!o, Vehicles were tested' either with new fuel 
tank ~y5fems or i., the "as received" condiUo!t. Most of tbe tests of the OM trucks were 
performed on 19S6~1987 models. Some static and dynamic component tests were also 
pe:rfonnw on the subject vehicles' fuel taMs and related parts to support the crash testing, 
Aside from the FMVSS No. 301-1)'PC' tests described in sectron K,3. VRTC also condUded 
FMVSS No. 214'1)1Je side· impact lesa, ve),jcle·lo-vehide side-impact tests. and,pole barrier 
sid::-impaCl tests, . 

VRTC also conducted testing of three fuer tanks using the procedure S'f.'C'Cified for 
c.ommercial vehicles over W,{X)(} Ibs. in a sW'ldd:d issued by the feder.lI Highway 
AdminiMtailt1f1 '~9 erR Cn. m. SUbpart E" f:..:,z! ~lst::ms.). The ptlrpo::ose Q,oIlS to romplU'! 
the performance of side-mounted tanks used on the subject vehides with side-mounted 
commercial vehkle-type tanks used on cc:1ain Ford f~350 pickup truck!;.. The rests were 
conducted by filling the tanks with W.UCt to a 9; eighl equivalent to the maximum fuel load 

rJr~,,~
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aJ\d dropping' the lank onto a hard surface from a h~ight of. 3(l feel: i,e .• sn ~pact speed of 
appro:\ir.1atdy jQ mph. The standad an~', a, leakage f'a.te noc'to exceed or.e ounce per 
mtnl,lre by ."eight, TC3ti \\"et'e petfonned on two OM tanks and·one Ford tank. Both of the 
GM fud t.anks leaked most of Iheir contents upon impact. "The Ford cant. 'eak.lge rate was 
mea~ured 10 be about JI ounces per minute by weight. All three of the tested tanks<>_ the maximum aUow.ble leakage requirement in 49 CFR § 393,67(e)(I), The 
VRTC report. "Fuel Tank Drop Tests." IS included in lhe public me for this investigatkln, 

·TIle principal ~wll~ of Ihe VRTC testing were as foUo,,'s: 

J. 	 The single fuel tank leak (aboul 10 ounces/min) noted during the FMVSS No. 301~ 
type side~impact tests v,'as on a 1982 Chevrolet K~20. v.'hicb sustained a cut in a 
ru$lY area of the wk. T1l~ Other four GM vehicles tested did not leak at impact. 
allhougb non-tank compOnems of one GM and onc ford truck leaked during the 
post "crash rol.lover test. 

2. 	 No !Jgnifiranl leaks were noted 00 three G~1 vchicles with new fuel tanks installed 
that were rcsted with the FMVSS No. 214.moving deformable barrier. In two tests 
(at 33 and 45 mph), rhe barrier was in the "crabberl~ condhion simulating both 
vehides moving. as prescril:Y-.,.d in FM'ISS No. 214, In one test (at 45 mph). t."\e 
21·rtnnier ~'as not "crabbed," but impacted the OM tlUck at JO degrees from the 
ver,eooiculat. 'Ifo'ith tbe vehicle's iongiNdinal axis in line with its velocity vector. 

3. 	 Wbcn impacted at the fuel tank location at a 30 degree anl,!le from the perpendicular. 
by a 1987 Ford Taurus at 45 mph, leaks in the GM tank Vo'ere noted from the fuel 
gauge sending uni; ;eal, tbe filler ho~ (whkh separated from the filler neck), and a 
small CUl and a hol,~ in a rusty area of the tank. These leak sites were vcrured after 
the tank wa~ removed from the vctli=it: follo~'ing the test. After subsequcntly 
refiUinf!: the tank to fhe s.endin~ unit Q·ring. 300IJi 29 ounces leaked from the small 
cut before $lopping after 10 min';tc:s. An identical test with a 1987 Taurus striking a 
Ford piclrup [ruck ~t the same impact point produced leakage of 55 ounces in one 
minute from Ihe fuel. ~rvoir moutned on the inside of the left frame rail. 

4. 	 When impacted a' ttlc fuel L;:'~~ location al a 30 degree angle from tbC perpendicular 
hy.1 1986 GM pic)."Jp truck at 45 mph, no leakaile was noted in either the GM or 
Ford tnlck\, 

5. 	 \\"hell impacted iu lhe fuel L,nk IOC.1'uion at :l 30 degree angle from fhe perpendicular 
by, 1991 Ch"rol-:t Caprice at 60 mph, leakage from the fuel tanks was noted on 

,t-oth the (j~f (tank ~phl at one end and sprayed fluid; af!d Ford (small hole punched 
in t,'\nk;) truck\;, 

(01. 	 ..,,'he'll im~..cted ,tl !h(' fuel tartk 1(IC.uion at a 30 uegree angle from tile perpcBdi.:olal' 
by A ill,)l Chc\."mici Capri..:c at 50 mph. significant leara/spray wele noted from lhe 
t1nk (if! ".l~ re("ch.ed" Jrtd new .;:oooition,,' on thr\"A' GM trucks. but no leak\i ~'t"r(' 
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n01~ during a simUar test on a Ford In~r;;. Dummy if'Jury measurements indicated 
that these crashes .'cre: survivable. 

7. 	 When impacted at the fuel tank location in it vehiclt·to-pole test at 2Q mph. leaks 
from the GM tank Wl'.:re nOled from the deformed sending unit of the tank, while no 
teaks were noted during a simila: test IJn a Foro. Dummy injury measurements 
indicated that Ihr:5e crashes wen! .surviv.'\ble. 

8. 	 The results 'of the crash test program are ·consistent with real-world trash data 
described in section N, t. That is. realMVJond crash data indiCilte .l difference 
between OM and Ford pickups in the likelihood of ftre occurrence in fatal side 
;;r.1siles. These tests indicale a difference in fuel tank integrity between these two 
vehicJts in high~speed side crashes. in which dummy injut'Y measurements indicated 
that these crashes were survivable. . 

L.3. GM Comparative Crash Testing of Furd and GM Trucks 

.In an effort to rebut ODI's testing. which demonstrated that the subject vehicles are more 
likely to leak fue) in certain side impacts than similar Ford pickups. OM contracted with 
Failure Anafysis Associates (FaAA) to conduct a series of rear-impact tests of full~sized Ford 
and OM pickup trucks 10 compare their fuel system integrity perfon.latlte in rear crashes . 

. Since some 1973~1987 FOrd F-series 1rucks had optional fuel tanks mounted behind tbe rear 
a;ue, the FaAA testing was desig~e.d to demonstrate that vet,icles with fuel tanks mounted in 
the rear wll! experience leaks in rear~impac:t crashes at crash severities that would not 
produce a leak in the subject vehi;:les WIth fuel tanks mCtunted (In the side. 

FaAA conducted two rigid pole rear-impact tests cit 20 and 30 mph, and one SO-mph vehicle~ 
co-vehicle rear-impact test on Ford pickups a1~ a .30·rnph pole rear~impact test and a SO-mph 
"ehicle~r()wvehkle rear-impact test on OM pkJ.:ups. In an three tests of the Ford ttucks, there 
was a los! of fuel system integrity. In neither of the tests of the OM ffllcks was thc:re a loss 
of fuei system integrilY, 

NHTSA agrees with OM that various laboratory teM cflooitions can be chosen that show 
differences in fuel system perfonnance betv,:een IWO different vehicles in a particular crnsh 
mode. Ho\\:ever. as described belov,-, NHTSA's finding of an increased lisk of JX>SI--c'rasb 
fires in the subject vehicles is based primarily on ~Icnsjve analyses of reaJ-world crashes. 
In reaJ~\\'orld. side~inl.pact fatal crashes. there is a difference between GM ~d Ford pickup 
tmck fire performance. The 001 laboratory crash test results a.re consistent with, and 
suppon. th.s findin~, However, FARS data indicates that in fatal, rear-impact crashes where 
fire caused the fatality. the GM and Ford trucks have almost ideinical fire performance; i,e .• 
0.09 fatalities per milJion registered vehicle-years for tbe ~ord pickups and 0.08 fatalities per 
million re~stered vehicle-years for the subject vehicles. The objective of ODl's crash testing 
was 10 unde~tand (he ,"'chicle design factors which may explain real~worJd difference.... 
Sin.-:e available data do not sugrest any real~world differences bet\\'een (he GM and F<:rd 
trocks in rear cr.15hes. the OM rear-impact tests do,not undercut the agency"s. initial 
detcnninalion. 

-_..._- -, .. 
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~I. AVVITIQMI. L'WQI!,\IADQ:'i 

M.'1. Corrosmn 

As part of this investigation: 001 ex.a.mined whether there wa!;. any increased risk of rare 
MSOCiau:d vo'i(h corroded fuel tanks in the subject vehicles, The results of the corrosion 
analysis aTt' described in tht ODI f'eJXln. "Corrosion and Fuel Tank Integrity." \\'hich 
appears in the public file for thili invest;gation. 

OD1 revieweO all previous fuel tahk cQrT'Qsion investi~ation5/",calb. analyzed consumer 
complaiJlts received by OD) and by OM. examined PARS data to analyze the possible effects 
of vehide age on fire-involved crash rales. reviewed state 'accident data files, a.naiy;.ed SUdG 
Fann Mutual {r:.surance Company vehicle r~ claim data, analyz.ed vehic1e rtre data reported 
in the National Fire Incident RtpO'I1ing System ~"FIRS). and reviewed boih original 
equipment manufa<:turer (OEM) and aftennarkct fuel tank part sales. 

The com;llaim data reflect a re!atively lou: ·;omplaint rate regarding fuel tank It.ak.age 
associatCt1 with torrosion in the suhject vehides and present no information to suggest the 
likelihood of tire resulting from such corrusion. Neither tbe EARS data nor the Micruga:: 
stale accident data 1uggest that fuel tank ~rrosion in [he subject vehicles contributes to fU"eS 
in crashe:~. Similarly. the Florida slate actjdent data do no1 suggc~ a fire problem in these 
vehicles clue to corrosion in a non-crash environment. Insurance claims -data revealed no 
signi.ficaru difference in the fire claim rate ~Iween OM and Ford pickup trucks, The NFIRS 
infonnatjon did not suggeM: that corrosion led 10 ;!Jcreased fire risk in ltte subject vehicles. 
The oaf and aftennarXet parts sales illronnation did not suggest a safety concern relate\! to 
cOfll)sion. After ~xamining al1 availaNe dam from these sources, ODI"has nol identified any 
n::latiorrship between fucl tank corrosion and increased flJ"e risk in" the subject vehicles.' i":l 
either sidt~ impacts or noo-crash incidents. 

M.2. Siructural 1l1t"1!rity uf the SlJbjm Veh*cles in Ii Side Impact 

. 
In its July 19. 1993, response to ODI'~ June 17" )(}93, informatiQn request. GM asserted that 
~t973·1981 C/K pickup (nIck!> 'maflarc collision energies very well;'l side impacts' both i:~ 

terms of (lCcup.lnt protection and fuel syslem integrity." OM contended that the (tame" rail is 
dt!siglY'..d to ~form in side-impact crashes in a predeterr:lined manner 10 effo::tively manage 
side impact c('lIision energies and to prolect the fuel lank from rupture. 

ODI a,gruc:s (hiU the Slru!:run: of the suhJt!4.:! \"ehides win tlefonn to some e;ll;{cnt in c.enain 
t.idc·impact cr.J.shcs. and that such dcfonnation can help to provide protection against tank 
rupture in some crashc\, However. as fhe frdmc and structure of the truck de-form and 
ab.sorb eneq!} , th\! force leve1s transmiucu through the fUlH tank wiU increase. Thus. whUe 
the tmd." structure can heir to provide prolectil'n again" tank failure up to SOl'll! level of 
,:rash '\C\'erity. In ~"ere ~tae"m\pact cnshcs. Ihe forte hei.ug <lW1j«l to the lotll;", it.Ajd lhu 
cnerl"!i al:t!on)C..1 hy the latlk, ""ill exceed the strength of the tank malerial, rC!illhing in tank 
failure and the loss ("If fuel. Thi~ i<o ru:munstrnlcd by OM's CPPO teSB, ODt's crash tests, 
:n'lll real.world <:trI:.hc"~, 
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ODI conlraCltd with the Buitdin~ and .fire Rtsearch LaOOf3tory (BFRL) of the National 
tn~irute or St.'1rlda.."d~ and Technology (NISi") (formerly known as the Cent~'r fot Fire 
llesean:b. N.tional Bu....u of SWIdanIs) to analyze the ;gnitability of fuel expeUed from the 
subject vcrjcle5 under two different leakage scenariO's. The ~SU1t5 of Chis analysis are 
pmertled in the public me. 

M.4. Anab-sis or 3pe<i.fic Failun Modes 

This in','estig3(wn has primarily fQCUssed on the issue of Wh~T there have been a 
disproponiomlre nUl::",ber of ftItS arising from side-impact crashes in the subject vehides, and 
cn an assessment of the seveNty of crashes that led to such rtres, rather,than the particular 
failure: modes char led to such fu-es. 

On March 24. 1994. Arndt ar.d Associatl!s submitted a report titled "Failure Modes of 
General Motors elK Light Truck Outboard frame, Side Mounted. Fuel Containment System" 
(EA 054978)." 1be Arndt report discus'\es numerous distinct failure modes that have ted to 
fuel sy~em leaks in crash tests and to fires in ~1~world crashes involving the subjcct 
veruc1f'-s. 'The report divides these'fajlure modes. into those assoc:iateJ with (1) tank 
position/mounting: (2) puncture by shall' objed' ,Ulrounding the tank; (3) filler neck/cap 
failures; and (4) pusH983 fuel tank shield deficienc'es. 

Within each of these brood area~, the report notes a variety of specific failure mod~s.· It 
.also includes .1Pf"':ndkes. t\'ruch contain photogr.aph:\ of patts and systems.. applicable GM 
design documenls. and references to OM and lr-"HT3A crash tests and real~world (rashes thaI 
c:\emptify each of the iden1ified failure modes. In general. the report provides evidence thaI, 
even apart from the basi<: d«1sinn to loo:att the fuel tanks of the subject vehicles outside of 
Ihe frame mils. many of the spc;;ific ftatutes of the GM design have increased the likelihood 
cf post,-cf3sh fueJ ftres, 

J One of (he major activities of Arndt and Assoc:iates is providing consulting setVices to 
pl.a.intiffs in products liability litigation. The ttpOrt in question was commissioned by the 
anotnels n::presenting the plaintiffs in a class action moo against GM in connection with 
ctai~s aoout {he fuel system integrity of the subject vehicles. 

• For rxa111p!e. section mor tl\e report identifies the followir.g *dwp t:'t;iectlj 
S\1tf'OU-:lding the fuel tank: .. fuel tank mounting bolt; fuei taJ:k support map; thr..,~ dl.'1"erenr 
rott:~,1M':re\\'s protruding through :he cab floor: !ht: for.....raro le.;,.f sprin& mour.t; fuel line 
m~'\unti1\g bol~s!"o lhe right frame rait, post-1983 outboard fuel tank support; ~t-.9S3 
shield m(IU~ting: brackets; and the inne!' edge of Ihe aft truck c.,b/lhe for\\'iU'd edge of tru:k 
htd. 
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001 con~ti!d ,:xtensive anatyses of n:al~world accidents and crash data to assess the salt!) 
ri~k ilS~ialc:d lIdd\ the alleged defect. The data on which (!Jest: analyses were based 
meludod data oollected under 11:. agency's FARS, Police Accidentl!epon. (PAJq)'. autopsy 
reports. sute a~icknt data, insurance company datal !'CpOrts of burn injuries. and CJ:;ash test 
n:port~. . 

S.I. FARS nata 

OOl's initial analyStS of PARS data in lhis investigation is stt fortb in a report ptepafM by 
Su,"" Pattyka. &I!!ili.'.Ei"'.:B$WLF.illiIIiIi<.Wllli1bl!li Buml in C"~., Invohine 
J:m;!in fuJl·Size<! Amcr\Cl\IJ PiCkaR TrockI, NHTSA, April 26, 1993 (llA 003201). Thi, 
anaIY~ls was recently updated by Ms. Partyka to include data tbrough 1993. fatalitjes. F"U£' 

B!lli!l'x1 E~tllilk.l...."d E.taJ Bum. in Cmlle, Involvin~ ~el!ai!l full·Sized Anlm<d!D Pickap 
J:n;,Q.. lhat Oc<yl'!'t'!! from 1975 to 129J, NHTSA. June 30, 19': 4 (llA 058122). Both 
~rts presen( comparntive data on tile frequeucy of fatalities. fi;e."f':iated fatalities (i.e., 
f2talities in vchkles in which a fin:: occurred in a cra~). and fatal bums (fatalitie~ in crashes 
for which FARS tndicates that the "most h.tnnfuJ even~~ (MIlE) was fire) - botb for pickup 
truck occupants in fatal crashes and for OCCl,lp.l.Il!S of vehicles invoJvoo with pickup trocks in 
vehic1e·to-vehicle fatal crashes, Considering fatal crashes in which there was • rue: the 
anaJy!.is uses the paramtters of occupant fatali1ies, driver fatalities. and fatal cm~ p;r 
miUion registered vehicle~yean to a"tss safety performance. In addition to comparing these 
rates among ~om~stir; full·sized pickup trucks for aU crashes. Ihe analysis considers tbe rates 
for each indtvtdual crash m~e (Le.. frontal. sJde. rear. and mll-over), 

The focus of OD1'$ inveslit!ation waS on side CI"35hz::. in \.·,:hich 'he sidewmounted fuel tank in 
the subject vehicles is SUbjected fo ctalOh forces which could result in a fuel leak and resultant 
fire, Ahhough the location a~ mounting of the tanks also mllkcs tbem vulnerable to impacts 
from other directions '(such a~ sideswipes). the agency believes tbat this focus wu 
a~n.priate,· given the aHegahons that 1he tank is particularly \'Umerablc to I;ide impacts-

Thl.! updated 1994 Partyka f\,1XH1 indicalcs that, itt 1,.4!~~',llf yean; 1979·1993. for all cr.lSh 
modes, the occlIpant fatality rates were 168.71 fatUiti.e~ i~' mi1lion tcgistettd vehicJe~yean 
ror the subjetl vehicles. 139.0J fot' Ford full-sized pickt.'t's, anti 1:10.01 for Dodge full~sized 
pickups, As shown in Figure 3, the '\lIbjcct \lc!lictes hid a fatality ratt per million registered 
vehicle-years of 30.62 in skIt: crashes.. com~ to the Ford rate of26.:12. and the D<xige 
13fe of 26,05. Funher, in fatal side·impaci cliI:;hc5 inv<'Jlving tire. the fil,te of ('tre~retated 

I Polic': A(cidtnl Rerom. :Ire ('!mci~' repons filet' by rlfy. county, am1 sta:e police 
officef~ to eMablish I"«Ord~ of motor v~hk:Je accidents. Reportl; genera~Jy contain 
lnfonnation describing (he \el\ides im';J)veQ. o.:cupanb, witnesses. vehicle speed,. impacl 
angle. ruad conditio-n\, etc. The l1!1~nlion periot1 van!'" among states, bill is'genernlly nn 
fon~er than fffilf year.~ 
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faeallcie:'i pc' milli01l teghu:~d ',chidt")'can tU\ 2.84 for GM. 1.03 for FOJd, ~td !.IJ (01 

f)Qdre. The ratio or the' 5jde~irnpom fttt·reialed fatality nle ((IT the OM pid.1.tp t1'IJt:b to 
tha~ iJ( the For.J piciru!, trucks- is ~.8 to 1. Flna11y. in. '!t()~e $ide-impact Cta!.t\es l."l v.hicb fire 
",'as rhe ~rnE. comparntive f3:~jty rales wc.te 1.40 for OM 'rocks. O.J t for Fon1lruc:ks. aftd 
0.23 (l'r Dodge lru..:ks'. The difftKOce in t~ side-imi<''tC1 :\1HE=fU"'C occu~t fatality 1'1I1C$ 
_ ... the GM and FonI trucks is 0.99 \1.40 • 0.41) occupant fllt.alitits per million . . 
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n:gi,'leretl \-thide'yea~, The r.n:-;, of GM to Ford rates for !jde~impar:l MHE=fire occupam ., fal.1liti¢:i i!i 3.4 t(l' L' 

In addition to ratalitie~ to \:7CU~4flf5 or ;.ickup trurks itt"oh,.oo in side impacts. 11'1(" upd:tted 
Panyk.l report alS(.f aro!yzro taulitics to occupants of the impacting vehicles. ntis analysis 
(Appendix A6, pat'! 16, i...,ldiC:i:es Ihat impacts intO the side of Ih! GM pickups te!>ulted in an 
,additional i.l.fJ7 OC~tljXJ.nt fatal;ti~ due to fire per million registered vehide-yem )"1 Ihe 
~riking vehicle compatTd to whdt occurred in impacts- into the side of Foro pickup~. 

Summing these two incremental increases: n:ve.als that there have been approximately 1;06 
\ 


addItional occupant fatalities per minion ~gistercd vehlele-years lnvot~'ing sid¢"Unpact 
t.tHE;: fire crnshe,- into the subject vehides (",npared to fatalities in'sucb crashes into Fcml 
fuH·stzoo pickup ... Given the numl:ler of subject veh.ides on the road (4.8 mUlion; as of July 
I. 1994.' NHTSA e'ilimatC'~ Ihat. if past trend~ continue. the incn:a~-d risk of rue in side 
crajbe~ ifNolving 1M suhjecl vehicJe~ will result in approximately five addjtional fatalities in 
'ide-impact cm'ihe~ in J99-'". 

The annual number of increm,:rttal fal3iities will decrease over time as the subject vehicle 
popuLaj.ion decrease!. Table'" presenu 1hese estimates through the year 21)12. using the 
incremental rate of 1.06 t.-"Ccupa.,~ fatalities per mUlier. registered v~hicle~yean derived in the 
updated Panyka """,rI. 

I The GM-to.Ford c(lmpari'iOn~ set out in the updated report, uSt'lg daQ through 1993, 
are c~'jentia.lJy slmil.u 10 tt1(tSe .i.'ZI out ir. Ms, PJ."}'h!',~ initial analysi'). which 'W1b hased on 
dat.a through 1990. For e,~amrle, ~ Table 3 helow. 
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 TaMe 3. Compariwn of Sidt'-Unpact. O«upant Fatality Rates 

\\'hf'rt' ~111E=Flre in 1993 and 1994 P:Ilrt,'k.a Reports
l 


Sidfo-impad. :\filE=f'irt> 
 ll'l'.J..~ I 12H..Rel!&!

I 0<cupant F.ataHty Rail' 1971>-199Q 1979-1993 
Acddem )'e:arsAttid~nt Ye.;.n-

1.47 1.4UGM 
Ford 0.41 


GM·to·FoN! uiJfett'ncc 

0.42 

L 
0.99 

OM .t()4 FNtJ .-ali" 
1.05 

3.4 to 13.5 (0 1 , 
=~.xu.,","""", ... . . - ·w="",,· 

~ Bcca!.O~ July I i\ tbe midp'-linf nf the calendar year. the numbt:r of vt:hides on (he 
ro4d \m July r eil.1; hi' cQrl">idcreci ~ .. the a\'era~ nl1mher of "chicle' ('n tbe road thmughoul 
the yen. ' 

.-~ __.__.. ___..,...------.~,__.________......-_=4_..... ...._=_.__,__,.=_.,.",o~o_ .. ....,;.. 

http:OC~tljXJ.nt
http:itt"oh,.oo


Tabl.4. 1913 !hrouR~ 1991 G~l elK; RJV Estimated 
Rmuining R*'Iistet'f'd \,~hidt!' and Additiof'lal Burn Faulities 

Year Estimated Ann..1 Cumulative 
Population Additional MeIi,I.""l 

. Bum Bum 
,Fatalities' ratati,;"", ,.,. ·'.'n.465 's.IZ , 

,," "Jl!,"160 ".!1 " 
,, 

''''' ),1'U.O" .'" " i 
, "" ),2U,..1) H' " , 

''''' :!')'IU~ l,'II' " I , ;Ut,.:m Z,,!'i;\ ", 

''''' ~JXIUIt> :.1:' ", 

'''' !.13 " 
, 

I 
1,6S;: U~ 

, 
::1X1: UH.J!,! 1,41 " , 
,." I,Cj().~67 1.11 •

" 
"'" 441.'-' (l:," )0 

=oo~ J'l.lJ4} .., 1I , , 
, 

"'" , "'11.0)4 , '" " 
:007 J)o,m O.j~ i " , 

"'" ::60.:y) tI :t " 
I ''''' ~~ 3!J O~~ " 

liJi,va, 2Qfi) C::1 " I 2011 lr.,~n ''" " , 
':(>1:: Wl,))Q '" " , Actua: numerical estimate 

r Rounded 10 nearest integer based on cumulative t'Jtal of 
actual numerical estimates 

The po:vious analysis compared the side-impact fire performance of the: GM and Ford 
pickups in terms of OC"curant fatalities. To eliminate the effcd~ of n-.ultip'le occupancy, so 
Ihat onlv vehicle fire pcrfonnance is meuured. the updated Partyb ~n also includes an 
analysi,s based the number of vehicles involved in crashes it! tt.'hich at least one occupant 
fatalityoccumd in the vehide being analyzed, The melhodoJogy is identical to tbal 
pre"t'j(lusly discussed, The in<:rea\e in the number of suhject vehicles jr.volved in fatal sid~ 
MliE;;:fif'(' t'r::t'fihe5- compared to the Ford truck is 0.68 vehicles per million registered 
\C'hide·yc3t1> lArrcndjx AI. pag~ ~). For "'chkles impat'ting the side of the subject vehides 

(1r"'1Ju ...·! ;,.,,1 

--....-,..,.--------.-~-..-....~".---"\,--.-..---.-----.,"<~'''''''''"''''!,''''9!4,"'.'''.''''"!'.'~-



22 

compared to Ute Ford trucks. the increase in the number of vehides in fatal crashes in which 
MJIE= lire was 0.02 (Appendix A4, page 20), for a total of 0.70 incremental ,ide· impact 
fatal cnnhes where the MHE=fire per million registered vehiclc~years. Thus, given the 4.8 
mti!Jon subject vehicles on the road as of July 1. 1994. ODI estimates that. if past trends 
continue, the increased risk of fU'e in those vehicles will result in approximately three to four 
additional fatal. side~impact MHE=fire crashes in 1994. 

N.2. Validity or FARS Coding 

In its July 19 and August 10. 1993, responses to 001 infonnation reques!s. GM identifted,a 
number of e~ples of FARS cases involving side-impact collisions with rue that GM 
believes were iru:orre~tly coded or are not relevant to the, allegoJ defect. GM provided this 
infonnation to supp(m its contemion that FARS data do not provide :1 reliable basis Jot 
analyzing the crashworthines" of the fuel system in +he subject verudes: GM provided 
f1;!1T3tive descriptions of alleged errors in five categories: . 

J. Not a 1973-1987 elK pickup truck: 
2. No fire In the elK pickup. or fire originating in other vehicle; 
3. Engine rompartm~nt fire: 
4. Fuel system not as designed: and 
S. No side impact. 

Of the 168 fa!;l[, :..lUi,!·impact, fire-involved crashes involving 1973-1987 ~M subject vehicles 
from 1975 to 1991, for whicb matching registration data exist. GM identified n FARS cases 
(to percent of (he total) that it believes fit jnto 3t least one ollhe above five categories. GM 
provided 'information baSf"...d on police reports. photographs, witness statements, rescue sotlad 
documents. etc" to support its claim in the five respective categorics thaI; 

i ..:ra.:.h in\'olvcd a GM pickup truck built in the 1964-1966 time frame: 
2. 5 <:rashes either involvoo nl) fires {J crnsbe,,) or involved fires that staned in another 

vc''t«::le (2 crashes): 
), 6 (:rashes involved eng:ine compartment fires tll the GM truck; 
4, 3 (:rashes involved firc); in n::ti'~ln lhat had aftermarket fuel tanks added: and 
S. 2 <:rashes W~re not !'>ill~ impacts. 

001 hil)c i"evieweo the GM analysis and agrees Ihal certain crashes appear to have been 
miscoded, Howe\'er. none (If the 17 FARS eases identified by GM were coded as 
J\.tHE = fin:, Since' the ageney's data analysis focused on crashes ·:.rnere the MIiE.=firc, the 
FARS efT1C1rS identified by GM did not have any significant effect on the outcome. of thai 
analysis. AdditionaJ1y. in the abseflcc (If any indication tbat fatal crnshes involving the 
SUbject ...chicles were coded differently from such crashes involving Ford pickups, it is 
logical to ;tSstHrt~ Ihat coding errors affected different vebicles samilarly. thus reducing any 
effects on compaliwns of relalive performance among vehicles. Thus. tbe fact that there are 
coding enul"S in Ihe FARS database doe,~ nOl mean that FARS is:m inappropriate daLahasc 
f(l:f e~timaiin1! ifl(femef\l.al fff~a!ities 3'(.s!xoiaIOO with or caused by fire in the subject vehicles. 

,. 
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The coding of ~1.HE in FAllS is determined ~ a FARS analyst baM:';d on a revi¢\\' of the 
PARS and available medical reports. but in most insWlces without the benefit of an autopsy 
report. since autopsie! are nOI routinely conducted on fatally injured motor vehicle crash 
victims. GM challenged the accuracy of the {OARS MHE coding in its April 30. 1993. 
response to ODI's April 9. 1993 recall request lener. In that response, GM detailed the 
results of its review of the Multiple Cause of Death {MeaD) data ooUected by the National 
Center for Health Suuistics with respea to side~impaci fatal accideni;; in FARS involving 
J973·1987 fuJj~siierl GM pklnap trucks in which there was a post-crash fire. The MeaD 
ftle contains data concerning deaths occurring in the United States since 1973. with the 
exception of calendar years J981 and 1982. Information available in the MCQD database; 
iocludes the underlying cause of death, with a maximum of 19 additional contributory causes. 
The MeOD coding is based on infonnation availabJe on the Certificate of Death, and the 
coding is done by the indiVIDual states, Unless data are missing or conflicting on the 
Certificate of .Death, no attempt is made during MeOD'coding to obtain 'additional 
infonnation, The cause and undetlyin~ causes (If death reported on the- Certificate of De:Jth 
·can be enlCl'td by a variety or persons, including doctors. coroners. medical technicians. and 
funeral directors, Some Certificates of Death are prepared after an autopsy is rerfonnw and 
others are not. 

GM submitted an analysis of 48 fatal, tire-r:lated crashes involving 1973-1987 futi-sized OM 
piclrup [ruck$. in caJendar years 1979 through 1988 where the FARS MHE code was fire, 
OM noted that in 23 of th~ cases the MCOD coding was "'fire injury"' (including various 
additional tontributing causes, e,g.. !>hock, fractures and cootusions, asphy~. etc,), in 16 of 
the cases th! MeOD coding was trauma. and in 9 of the cases the MCOD coding was -both 
fire and trauma injury. ~ Using onJy the 39 MeOD cases where a single cause of death was 
li&ted. GM's analysis shows that in 23 cases (59 percent), tbe fata1 injuries were anributM to 
fire. 

In teS{X'>1'\SC to a request from ODI. on August 10, 199), OM provided an analysis of 4..1 
MeO!, matches with fatal. tile-involved crashes of 1973·1987 full-sized GM pickup trucks 
(t.·here the crashes occul'Ted in calendar years H79 through 1<)1\8, and the FARS MHE ('ode 
was -ot:,er than fire" (i.e,,' trauma). Oif stated ihal in 12 of thc,'\C cases, the MeOD cudjng 
inc!ic..ued that the cause of death was fire. In 20 of these cases, the MeOD coding indicaled 
that the cause of death was other than fire. In another 12 cases, OM stated that Ihe cause of 
death was "both fire and non~fire injuries." Using on1y the MeOD eases where a smgie 
cause of death was listed. GM's analysis indicates that in 12 of 32 cases (38 percent), the 
fatal injurie-s were attributed to fire. Thus. there are differences between MHE coding and 
MeOD coding for both the "lire" and "ir.lUmz" categuries Ihal'end to counterbaJance eacb 
other. suggesting: that the l\!HE coding is a reliable indicator of the cause of death in fire
1',:I:tted crashes, 

A oomp.lri~l1 of the GM findings using MeOD data with ODrs analysis of PARS a.nd 
,autopsy da13 appears in section N ... of this Report. 

! 
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:".3. GMIFaAA Analy ... of FARS Da... 

OM wntracted with FaAA to asses~ the risk of post-collision fires in tbe $lJoject vehicles 
compared if< !":,~ ri~,I; (If si:ntJar t'\'c;ll~ in comparable vehicles. Vehicle groups studied were 
Chrysler, Foro. ~:i"o,,;j,n and T~r:>N:j pickups, as well as the "average" passent'er car and the 
-95th percentile" pas\Cogtr car. . 

FaAA examined PARS data and also analyzed several state accident databasc ... , FaAA used 
data from the six. staleS tbat utilize the coding variables required to identify. "erucle types. 
coWsion iU"es. and area of impact. FaAA analyzed the a~gtegate data for the 1973-1991 
time peri~. and also disaggregated the data into seven mode! year groupings, based on what 
it believed were significant changes in the fuel system of the subject vehicles. FaM 
concluded that the side-collision fue rates fot the subject vehicles are "generally similar" to 
the comparison vehicles in c'oHisions of aU severity reported in the state data files. FaAA 
acknowledged thai in fataL fire~involved, side collisions, the fire occurrence rate of the 
subject vehicles is "generally higher" than other pickups, but asserted that the subject 
vehicles are not "greatly disparnte~ (rom the romparlwn vehicles, 

The inilial vcrsiM of this FitAA analysis. ClltitJed ~Analysis of Light Outy Motor Vehicle 
("-:,Ilision Fire Rates, ~ was subrrtined wi~h OM's October 9, J992 response to ODI's flnt 
information request (DP F..x.hibit 3). This initial FaAA analysis compared OM fuU~si.ud 
pickup lrucks with Ford and Dodge pickup trucks of all sizes. OM provided an add;uonal 
FaAA submission on Nvvember 25. 1992. in whie)1 only comparably sized pickup trocies 
were analyzed (DP #33 and #330), 

GM's analysis of PARS data is generally consistent with 001'5. GM's November 25. 1992. 
analysis indicates Chat the !>ubject vehicles have a rate of fire occurrence that is 2.7 times 
greater 'han that of comparable Ford pid.:'Up trucks m fatal side-impact crashes and a rate that 
is four times grealer than that of comparahle Ford pickup trucks in fatal side crashes where 
Iht: MHE=fire. 

In responst to ODl's recall request letter, GM provldcd additional analyses of FARS data. 
Although GM did not disput~ the 1,) 10 l MHE~fire fatality rate ratio as computed from the 
J9',9·1990 FARS data. it claimed that this ratio docs nOl indicate that the subjcc~ vehicles 
present 3n unre.a~onahle risk of posl~crash fires, In support of this. dalrn. GM presented a 
series or vehicle fire rate comparisons in an effort to show that many' other pairs of vehicles 
experience differences in the mte of fire-related fatalitie!li that are greater than the ~ifference 
between GM and Ford pickups. 

In its analy:>i~. fOf each make and model considered, GM divided the number of vehicles 
invuhcd in a fatal crnsh in which a fire occurred by the. number of registered vehicJe~yean 
oftha! make and model. In ODl's viel.\', this appl'oach has several shortcomings. First.lhe 
firc ralCJ calculateJ by GM include all fatal trashes in which fire occurred, even t~gh in 
many casc~ the fire was not the cause of death and mighl not havt posed a significant threat 
f(l (lCcup.am .safely, oor.. analysis focu~ on MHE-=firc crashes. which ate a subset of fire 
('I\.·currcncc crashes and 1'CJ1re~nt cf'3she'\ in ,,.;hich fir.~ i\ fht most harmful occurrence (a\ 
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opposed to mech.a.rtical trauma forces). OD[ believes that in thls inv~5tigation. where the 
pertinent issue is whether there is an unreasonable risk of fire that t'r'suits in occupant death 

·or injury, fire occurrence crasbes are r'ot as relevant as MHE=rU"e c.id.;hes. 

Second, in making its veb.ide~tQ..vetticie comparisons, OM used registered vehicle-years as 
the measure of exposure. In instances in whicb the verucIes being compared are driven in a 
similar manner by similar types of drivers, as is the case with the subject vehicles and Foro 
fuU-sized pid:ups.(sce section N.6, below), this measure of c;ltposure is satisfactory. 
However. in many, if not most. verucl(Ho-vehicJe comp~sons, this exposure measure 
allows the e/ft(;ts of driver behavior and demographics on enosh involvement to bias the 
results. For e.umpJe, if a particulat make or model of verucle is driven by drivers with a 
higb crash involvement frequency compared to another make or model with a similar design. 
that vehicle would almost certainJy have a higher number of crashes with t1re, even if there 
were no ,"'ehicle-related differences. Such effects can b! very large, particularly when 
different types of vehict~ are compared. maki~g it difficult or impossible to accurately 
assess Ihe contribution of a vehicle's design to its post-crash Cue performance. ' 

Tbere are two other factors that unden::ut the force of this G~i st....tistical ana1ysis. Although 
the data Indicate that some vehicJe pairs have greaTer differencel> in nileS of fire~retated 
fatalities than the difference between the OM and Ford fu1J~sizC.d pickups, there are' no 
identifiable engineering or deslg'l bases for the differences, a~ there is here. In addition, in 
none of the examples identified by GM was there a history cf corporate awareness of a safety 
probJem like lhere is here, as described in section P of this report, 

Bued on these considenttions, the GM approaCh docs ~ot provide an adequate assessment of 
the contribution of vehicle factors to post-crash fires that result in occupant casualties. 

S .4. Autopsy Data 

Since the PARS MHE code was an important component in ODI's statistical anaJysis of the 
fire risk associated Vltith the alleged defect. and GM challenged the validity of that code, ODI 
r:viewed autopsy reports to examine whether the f'ARS MItE code was an accurate 
represen{;l,!i::on of the actual cause of death in fatal side-impact c:ashes involving fire in the 
subject 'o'ehicJes. ' 

001 reviewed aU available aU10psy tepons. 74 in all, involving occupant~ of the subject 
vehicles who died in side impact crashes that resulted in a fire. Since such reports are 
generally maintained in the individual states' FARS files. and these fl1es a~ only. maintaine<J 
fot several years, then: is a limited number of available reports available througb FARS. 
Other such lWOttS were nxeived from ,GM in response to ODI infonnalion requests. 

OD1 believes, lhat au autop;j is Iht: best me.ans. of aCClJrately detennining the actual cause of 
death, Unlcss based on an autopsy. Certificates of Death. Mlxiical Examiner Reports, 
Coroner Repons. etC., are a far Ic.ss reliable indication of the actual cau~ of death, While 
autopsies generally give primary and secondary causes of death, only the primary (or first 
listed) cause \\'a~ used in this analysis. In wmt' instances wbere a copy of the autopsy was 
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nOI iJ\'ailable. bulthe Certificate of Death nOled that an autOpsy had bec;n performed: the 
primary cause of dfAth from the Certutcate of DeatH' was used.- . 

Of the 74 cares reviewed. 49 involved crashes where the PARS MHE code ";as rue, and 25 
involved accidents where the FARS MHE code was other than fire; i.e .• crash force uaum. 
The primary c,aUl\c of dC.llh h:t~ on Ihe autopsy maldlftf the PARS MHE wde in 48 ca~s 
(6S percent). Of these 48 ca\eS, 36 were cascs wh.:rc: the FARS MHE code was fire and the 
aUfopsy indi{'~;w thar fire was the cause of death, Inlhe other J2 cases, the FARS MUE 
(;1''1.1... w.v. trauma Iwl the n.IIHlp~y indicateu llmt tnmmn was fbI! atu~e I,)f death, Of the 
remaillin~16c<:.sc~. I.e.. tho:.e where the FARS coding did not malch the autopsy results. 
r"ere were lJ instances ""'here (he FARS MHE cojing indicated other than'ftre, bul the 
actppsy n:poned that fire was the actual cause of death. and 13 occurrences where FARS 
coding: indicated fire. but the cause of death was trauma" Table 5 presents (he distribution of 
the 74 cases, 

I 

Tablt> S. PARS :MHE Code Ctlmpar>£'d with Autop!o), Cau./ie of Death 
to SidE-impact, Fire-kt'!III(!d Crashedn Subject VehiCles 

FARS Coding 

Fire Trauma 
TOTAL . 

, 
Aut(lpsy fire 36 13 49 

Cause of 
De<lth Trauma 13 12 25 

~ 
TOTAL 49 25 74 

,, 

i , 

TheSC,datH indicate that in crJ')hes in whkh ~ lire occurred and the FARS coding is 
MHE;firc (49 c.a.,\zs). th!' C3USC: of dealti wa:. fire according to an autopsy for 73 percent 
()Ij}l9} of the cases. (The OM analysis us!n!:: ~1COD -data yielded a figure of 59 percent). 
Similarly. fer thore cases in which the FARS coding W<15 ,MHE=trauma (25 cases), the 
autopsy indialed that nrc' wa<;"he cause- of dc.;tth in 52 p:rccnt (13/25) of the cases, (The 

GM anaJysis \l~ing MeOD ,data yidded a fit-11m.: Ilf 3R percenL) Althougb the 
cOffCspOndence of FARS MUE codes to autop\j' results IS not perfect, the differenccs go in 
both direc,ions" .00 ba!ar.ce, the available inf('lnnatlon indicales that. for' fatal crashes 
involving fire. 1he ?¥~ cooe in FARS provitk, a reliable measure of the number of such 
firc-relared fatalities in \~!hich fire wa~ the cauv; of death. 

The complett' analysill "r the above data. incltuling an analy~js supporting the use of 
MHE=fiJ'1~ as an accurate measure of fataJitic~ cauJol'rll,y jire and a listing of reviewed 
aUfopsy rcport~, appears 'in !he public file'for this In;';Iotigation 

http:ba!ar.ce
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N~S. The- US(!'fu!ness of State Accident Data 

GM has argued that Slate data mes (databases 'Containing records of a state's potke~reponed 
crashes) are superior to F "'.7.5 as a data source for assessing fire pcrfonnance. In state data, 
the measure of ext'Osure I!J :.:,,,, cumber of reponed coUisions, n,e meaS\lre of interest is the 
number of specific types of events, e.g" crashes with fires, per 1.000 coUi~ions. GM states 
that by comparing performance on a pe;r collision basis rathe:- than using other exposure 
measures, such as' the number of regis.ered veh~c1es, differences due 10 driver expowre 

. effects ate eliminated. . 

NHTSA _,"eCognizes that state data tiles are valuable in assessing r.umerous safety i$Sues, and 
the ag!!ncy wiU continue to use them where appropriate, However. the usefulness of state 
files 01" other cra.~b data sources depends on the safely issue to be addressed. ODI oel.ieves 
that state accident data do not provide s!;ifident insight into the relationship between the fuel 
tank design in the subjcci vehicles and fire occurrence in cr.lshes. Since lhe vast majority of 
police~rCported crashes occur at the lower end of 'he crash severity spectrum, fire occurrence 
differences due IO.lhe loss of, fuel tank integrity in relatively higl crash seventy events
which is where differences OOt9.:'een GM and 'Ford fuel tank perfonnance would appear 
lIIould not be evident io state :.ccideot data. That is. in state data, the relatively low number 
of higber i!r;t.sb severily events is overwhelmed by the h1gh frequency of lower crash severity 
evenlS, some of which can result tn fires due 10 faclon other than the Joss of fue! tank 
ir.tegrity. Thus. any differences inJire occurrcnc~ at higher severities due to the loss of fuel 
tank integrity would be masked when comparing fire occurrence rates over the entire crash 
severity spectrum covered by the stlte database~. 

Data from the NalionaJ Accident Sampling System (NASS) ~'!monstrate this phenomenon, 
NASS is a sampling of police-reponed towaway crubes (thas.! crashes in which the damage 
to the vehicle was Severe enoul-!h to require towing) of aU cras/\ severities involving "light 
vehicle.t" (defined as pa~senger car:s:, lighl tnu::ks and vans witb ~ r;VWR of 8,500 Ihs or 
:ess), T;>ble 6 shows, as percenrages, for all passenger cars, tight trucks, and vans, the 
ponion of side crashes that occur in each crash severity tange; the portion of those side 
crashes in each severity range that involve ftre: ar.d th.e pn')duct of those two in each speed 

, range, which is the r.ltio of the side cralibes with firu within each severity range to the total 
numtx'f of side crashes. Crash f~verit:t is defU1ed as the estimated speed change in the 
crash, i.e" delta~V. derived from NASS dal,L ThU), in a state that re~rted data 011 aU 
tow3way side imp;u;:! crashes, an overall fire rate of 0.35 p£rcent would be expecled.. 

If these vehicles had a significantly higher fire occurrence rate due to fuel tank integrity loss 
in crasbes in the high range of delta-V. the overall fire rate would not noticeably tbange, 
For example, if (he fire occurrence rate in 40-49 mph deJta~V side crashes in<:reased by a 
fi:l.;:tl.)r of :,8, from 3.76 percent to :0.53 pcr~nt. tlie percentage of all side ct"aSlics with fiit: 

in the 41').49 mph dei:aN category woutd increase from 0.0075 percent to O,Q21I percent, 
bUI th..: o\'crnll fire rate in side impacts 'O.'ouJd only increastdrom 0.35 pereent to 0.36 
percent Thus, a 1.8 times greater fire risk at this higher c'rash severity ......ould result in only 
a 0 01 percenl increase in the overall fire rate in side impacts. 

nc")", 15 (' 

http:i!r;t.sb


I 

28 • ~ 
, 

I' 

Tabl... 6. Fire and Crasb Severit), ror Ughl Vebide Side CNlSbes Wbfl'e t b. Crasb 

Severity was Known (1979~1986 NASS Tow-away D"ta) 
 , 

, m 0) 
Spf!td ChJDl" : Sid~ CnnhellA Cra5b S«te trublll"mll 
[)cb.V. rnpb i' Sv!ri1y RUn ....Lh' Is St,tdty Jbll1S 

Tcu! Sidl' Crunt". Sidt C~f!lla 5pfco;t RanI" 

0·9 40.99% 0.08% 

10-19 50.14% \J. iJ ;6 


20·29 
 7.55% 0.96% 


30·39 1.07% 0,94% 


40·49 0,20% 3.76% 


50+ 0,05% 0,00% 

100.0% 

(lj>Il'
Side Crubet .tib 

.-II« In s..frltv RUlt 
Ttttal Sid", CrubK 

0.0323% ,, " 
0.2261 % 

, 0.Q729% 
. ,

0.01 01% ,I, 
0.0075% , 

I o , J 
, 

0.3489% .; 0,35% 

This example demonstrdtes why state data are not a valid measure for 'assessing the role of 
fires dut' 10 Joss of fuel integrity in this defect investigation. Since. fuel tank integrit)' is 
generally not compromised until high crash severities are reached, state tiara are not useful in , 
comparing fuel tank~related fire perfonnance differences amant: vehicles. IC state data could 
be disaggregatoo, so that only crashes above the level of crash severity that is associated with 
the potential fot loss of fuel tank integrity were considered, state ~Ia could be a n , 
appropriate databJisc. However, such a trash severity djsa~gregation is not possible with 
"fate data. 

It is also appropriate (0 consider wfu!thcr the ~tale accident data submitted by GM provide a 
npresentatiyc dau sample, given ti\(l,t the alleged defect is a national safety cone em. That 
j ... when llsing atddenl data from a limIted n\lntUef of states, it is necessary to dettnnine 
wnl.'!tl1er those data represent national accj~ent conditions. 

G~:r" nwsl (,"umpn¢:hensi·.'t.' d.nalysis of :ot.ah.: !.lata appears,a.. Appendix 0 to OM' s August 10. • 
1993, suhmission. 'This dOl:umelU present') accident statistics from nine stales: Alabama. 
Arkansa~. Florida. Idaho. I11imi~. Mar/lamJ, Michigan, North Carolina, and Ne w York. 
IncluGed in this database was infurmation \In ihc number of side-impact and total crashes in 
tile fol1owing categories; aU rcporte<f t;:f1tslies. incapacitatiny, injury crashes. fatal C:Ta&hes. 
post' cotIision lirc-invot\'co cmshc'i, and posl·wUision Hre-involvetf fatal cmshe<;. GM 
reponoo a toLlI of 13 sid(~ fire·involved fatal emslic;, out of a total of 241 sicie,impaC! fatal 
~ralihl,!5 lit si\ of thuse states. (OM Ijid ,wt provide infomlatiolt regarding locat;on of impact 
(or three or Int! [tine ~late~) Thi"~ yields a fire occurrence tate of 5.4 percent (I 3/141) in 
fatal sidc-irnp:t\;f crnshc~ Th~ upd,lted Panyka analy5j~ of nalionai data from FARS 

06:2 4~;)0 
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indicates that 8.6 percent of the side~impact fatal i.:rasbes hwolving the subjeci ve!.Uc!e~ had a 
po$H:r.!sh fire (Appendix AJ t page 7). Thus. the national fu-e nue in si(i~·imPact fatal 
cra~ihes is 59 percent greater than tbat rate in the six states analyu-: "y GM.IO The fact that 
OM's state data yield fatal fire occurrence rat~sJor the subil!.;.t vehicles that are 5ubsW'ltially 
lower that the national rates indicates that these illnited S'Ate data do not provide a valid 
tq:lf'e.senta[iol1 of the nationwide tl(perienee with re~, to side·impact, firewreIated falal 
crashe~ involving the subject vehicles. TIlerefore. even apart from lheir doubtful utility in 
addressing issues re:aled fO posHrash fud sy~tl!m uucgf'ity. they do not provide a valid basis 
for .asseuing the overall flte occutTencc c;(perience o~ the subject ve),icles. 

N.6. 'nu~ Erred of Driver Dm10grapbies aDd Bebavwr 

In its Augusl 10, 1993 submittal, GM stated that "non~veh.icular factors must account for all 
or most of the differential" in post-crash ftre tates between GM and Ford fuU-sizetl pickups. 
Relying primarily upon state data. OM claims that this differer.ce is ". , , chiefly a reflectio~ 
of driver or exposure difference and nol a vehide design or perfonnance diffe~nce. ~ 

To assess the validity of GM's assenion. 001 conducted several analyses. First, if the 
demographics and behavior or drivers of the subjecr vehicles we~ respon,;~ .. for the 
increased number of fatalities due to fire·in side-impact crashell Il.. urt:· subjp,;( verucJes 
compared to the Ford pickups) this increase would be expected in both the 1973-1981 and tht! 
1988-1992 model year groupsY The number of side-impact M.liB=:rU'e occupant fatalities . 
for c.tJendar years 1979-1993 are presented in Table 7. along with the rates of side-impact 
MHE=ftre occupant fatalities per million regiSlered vehicle-yeaTS· fer various model year 
groupings, 

10 In aU <:rasn mooes, OM's rune-state data show that there were 52 fires in 1.384 fata1 
(rashes involving the subject vehicles. yielding a fire occurrence :<\te of 3.& percent in aU 
rata] crashes. National data from FARS yield a ftre occurrence rate in all fatal crashes 
invol,,~g the subject vehicles of 6.5 percent {Appendix AI, page 6), which is 70 percent 
gTeat\!r than the nine-state rate. 

\I ODl focussed its statisticaI JUtalyses on a romparison of the poSH rash fire 
perfotmance ·of the subject vehicles to that of MY 1973~ i 987 Ford full-sized piektJps. 
primarily on the basis that those Ford pickups were a produc1 of the construction, de.sign. 
and rnateriaJs technologies in use during the period in which the subject vehicles were 
prodUl;ed. However. in considering the possible effect of driver demographics and driver 
behavior on falal flJ'e rates, n is ciear'y appropriate to compare the fIre perfOrina...Jce of the 
.subject vehieles to that of (ile ·poSl·1987 elK pickups, as wen as to the fire pt:rfonnance of 
prc- and post-1987 ford pickups. It is also noteworthy thai although GM incorporated 
numerous design changes into its f..1Y 1988 pickups, the primary difference for fuel system 
integrity purposes was the shift of tbe fuel tanks inside the frame rails. 

http:differer.ce
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Table 1. Compari.'IOon or Sid~Impact I\-mE..:;Fire Occupant Fatality Rates ror 

Various Mod.1 Years or Ford aDd GM Full·Sized Piekups (FARSD... 1971l.1993) 


Make Model Years MIIE=firt' Ml!E= Fire Ottupanl , 
,Occcpant Fatallti.. .,.r Million 
iFataUties R<gl<tered V.bicleYears 

, 
G~! 197J.l987 120 1.40 I 

, 
0,41 

GM 

Ford 1973· 1987 31 

1988·1992 0,36 


Ford 


3 

3 '1998· !992 0.41 

• 

For Ihe 1988·1992 model year troup in comparison to 1973·1987, the location oftne F~")rd 
fuel tank remained the .same .~ inside the (rame rails .~ wh.ile the GM fuel tank was moved 
inside the fr4.~'" rni!s, For Ford, the occuPant fatality roues for the two model year 
grouping, are iden.ical (OAI for bo.h ,he 1973·1987 group and tho 1988·1992 group). 
Hvwnver! the rate for the 1988· J992 GM pickups is significantly lower than that of the 
subject vehicles, declining from 1.41 to 0,36 ",cupant fatalities per minion registered 
verucJe·yean•. 

These data provich: fhe most ,ompelling eVidence 1.hal the substantial difference in the rate or 
r.,mE=fire fatalities in Side-impact crashes involving lQ73··1987 GM and Ford fun-sized 
pickups is due to fuel tank location and design rather than demographic and behavioral 
differences between drivers of 1ht:se pickups or other e:'(posnre differences. If such factors 
\\'ere significant. Ihc rate of ~X'cupam fatalities ror the 1988·1993 GM pickups should be 
similar to thai of the 1973·l9S7 GM pickUps. and be far' in excess of th(' r.Ue for the 1988
1993 Ford pickup.,:,. Neither or tht'~ relationships is reflected in the data. Ratber. these data 
show thaI there was 3 suhstantial decreas'! in the side·impact ?>.fim=fire occupant fatality 
rate- for the OM pk}.;up" when the fuel tank~ were mov('d inside the frame rails. Thus, they 
provide further slJP!Jon for a d·.:tcnniI'13tion thai the incm.m:d fatalities due 10 bums from 
side-jmpact crashes invol\'in? the subject vehidrs are due 10 the desil:!" and location of their 
fuel (anks, 

1n a fm1!'lcr effort tv a~se$$ GM':. claims teganJinJ; alleged demographic differences. ODI 
aho reviewed il\'allable state data 10 a5se~1i wherhe. the subject vehicles were i.1volved in a 
disproportionate numhcr of r.rnshe~ per ~ghtef~ v~h.ide compared to 'full·si1.oo Foro 
pickups across the entip.! crash ~trum. At; noted above" because fire-relalClJ fatal crashes 
arc VI!T)' f'dl"C and represent .J small ponion of t~1 eras.he), care mu~t ~ tllken in u"ing state 
accident d.11J to an.1'Fc firt:·related (atal crashes . .8ecalllic they cover the entire cr.uh 
~vC'rity SPC":IOI01, ho\\·~\'l'r. ilate data may be used in 3:~st:::)sing.whether there are differences 
in 1ft<' nllmht:'r of., di,j('n\ j't'r n.'gi~trafion between the ~uf,jecl v~hictes and Ford pickup!'>. 

,, 
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Althougb the data on colJjsions per ~~;,qrn.tion are nOI extensive. some statts b1.'/C sufficient 
dtta for the relevant years IC' ~bed tight on this i~~\le, By obtaining the "umber of verudes in 
cr:uhe~ and the number of ycbicle registntions ovC'r a period for botb GM and Ford H'\lek~. 
the rnrc: of collisions pet lO.ono f>:,::i ..tc:red \lehide~yean can be calculated. Table 7 pre1t'"ts 
the number or crash-involver; v;"'hides and regi.st~rtO vehicles for roth "au" and "side" 
crashes in the three statc~ for l4'hkb adequate data are available in the ,calendar years noted. 

The founh column pre:;el'l:ls the ratio of a!! crashes per lC.COO ~gistered .vehicle-yean for 
GM compared to Foro for the three states, As 51:1(nl.'n. ih~ ratio ranges from 1 to 6 pemint 
higher for GM compared to Ford. 'The sevent', column pre:;ents (he ratios ('If ctashes per . 
10.000 registem:l \!chicJe~year$ for GM romp'red to Ford in ~ crashes. This ratio ranges 
from 1 percent tower to 2 jY:,cent bight:- for '3M, 

If there were signiflcanl differences in the behAvior of drivers between these two. vehicles. 
such tbat t~e GM drh'er~ v- .. ~'C: more susceptible to crash mvolvement. these ratio.s would 
reflect such a difference. Til·: ;"vn~istency of the ratio among the Slates leads to the fmdmg' 
tbar driver cbaracterislict. do nOI produce a substa~tiaHy different degre.c of crash 
involvement for the GM and Ford trucks. 

ODI a1:-.o exwined insurance ,.1.1tl 10 <!%.c,,<, l:<':.siblc driver effects on (rash involvement. 
The Highway Loss: Dal.-t hmitutc (HLDI) n:!;j,lns information on the collision claims filed by 
drh:ers of various ma~.'~imodel vehicles. The par.tmeten available include the number of 
co.Uhion insurance claims filed per lnsurod·\'ehide~year (a measure of exposure). :>.! .....~!! ..s 
the Average fo~'t payment per claim. These data are helpful in assessing any efft.cts of driver 
demogrJph1cs and heh:lV;M (In overall ;;rash involvement. First. it is logical that if drhrers of 
OM pickups exhibited ty.:haviof which increased their risk of crash involvement. the nlo!mber 
of ooUi~ion claims per insumJ.vehide~year for the subject vehicles would be eJ.;<valed 
I..~mpamd to chal of Ford pickups. Second, if the drivcrs of GM pickups were inV\')h..~ in, 
on av~rage. mo're severe crashes i:lan driven of Ford pickups, the average cost per claim for 
the OM trucks would .)C higher... These HLDI data for model year 1979·1987 fuU·sized GM 
and Ford pickups are pre:o.cmed in the public file. The values for the data are normalized to 
passen1!l!r car~. Q:ith Wi', rcpres..:nting- lbe aver3g'c passenger cat value. TIle data do noc 
indicate Ihal ;;trivet'S Dr GM pickup trucks are invol\'ed in mort crashes. or more severe 
c-ra'lhes, rompared (0 drh'crs of Ford pickups. 

Becau~ of the dcfici:~\, In ,1lUJ limitations of the stale data!lases relied upon by OM. Oot 
analyzed FARS data to a~~ss .....h:ther demographic and behavioral char.acteristics. which 
GM claimoo wel't" thl' cause of the difference in side·impac( fire fatality r,de between GM 
and Ford trucks. q'ere n::nf'Cted in that dataY For example, TabJe 9 preseilts the number 
and rcrccnti~e of fire in\'d\'ed !;ide~impa(:f driver fatalities. hy age of driver, in the GM and 
Fonl pickup tnlck". 

,: Su:.an Partyka. E.£L~Jt&tQ!ller F",tgrs IrLCra~hc5 '!:i1tLDnve( rataij1yJ.n Certain FuU~ 
fu«.4...A!ncri..:an Pid.."Ul! Trn!t~5, 1'o'HTSA. Nm'ember l7, J9<.13, This report appean in the 
phI!,:' file for thi .. inv'~~ligati{ln and excerpts apPear in Appendi'\ F of this Repon. 
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1bese data indicate that. for both GM and I-ol'd trucks.. the percentage of drivers kil:ed in 
side-impact cTi'shes in which fire OCC~lrred generally decrea.scs as che age of the driver 
increases. However. Ihe ratio of CiM-ro-FNd drh,tr f,.:-e-involved fatality rates in the 
different .age groups is consi5tently bctwt:.en 2.1 and 2.5. with an average value of 2.3, 'fh~ 
pdy 'I,ay this consisteni relatiunship could be related to non~vehic1e factors is if, within each 
age group. drivers of th-: GM trucks drove their vchidc5 differenlly than drivCT5 of the Ford 
trucks drove their veaides. Thus. differences in age among drive~ 'of OM and Ford trucks 
in fatal crn~he~ canno! explain the diff~nc;:s bctQ,'ccn the GM and Foro fataf sidC'-impac! 
fire rates. 

• 
Additional analyse:. are included in t"e Novt.:~nhe;, 17. 1993. Panyu ",0011 for other factors 
thai OM asserted '9'cre r!ie"\'ant. indt;din~ 1JeO'hol U~ and pooted spce<i !~mil. As with the 
driver age ana.ly~is. t~ tbta indicate thai the percentag~ of fire-involvw c,,'\hes in GM 
ttucks Vo'a:; h.igher Cornt:.fW to Ford (rucks i:1 both alcohol· involved and rwr.·aJooho:·invoJvcd 
crashes., as ""ell as at all s..?IXd limits. 

The$C aJtaly~ indicate that the OM driver fatalitie" tended to be slightly younger than the 
Ford driver faWities and more of them were report,cd to have been drinking. based on cases. 
fot .·h.i;;h aicohol in\'olvement was reponed. This difference suggests that che OM pickup 
trudc.1I; mig-ht ~ driven len cautiously. but it h n01 possible to describe general vehicle use 
from fatal cras.h data alone. There ."as little dif{erer.cc in the types ()f mads on \,'hicb the~ 
..·t'hkle,~ 'G:ere USM, 66 pcf1:ent of OOt~1 Fort! and GM pickup truck driver fatalities occum:x1 
\1dtb a speed limit ('If at lea~ 55 mph. a."Id '/8·79 p!1'c.en! of these eras.hel occurred in rural 
areas. Mo~t imponant. the analyv.:s ..remonstrate thai the percentage or driver fi\wities Ihzl 
invoived fire i~ greater fOt GM p,;:k\;p lrucks (compared to Fon1pickup tNcb) in every 
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caregnry o{ drh\."t a~.:. J!coooI u\c. s~d limit. and urtnniration, nlU~, while dfi\tcr ri ..l· 
ukin~ mi,ht contribute to ~me degree fO the higbcT ..ne of rtre invoivt'.:mcnt in faW ctiish'!\ 
fot GM ~jckup trucb. Ihe data do not support GM's contention that drher <!e~graphics and 
beha\'ior.d djffcrence~ acct)URI fot the ciJfftrcnC'e~ between GM and Ford fun-sized prctup 
tn:ck$ in fatal cra\hcs invoh:ing fire. 

In a furtru~r e!rf?M to suppon irs assertions about the effect of t!~mot!'raphic differences. GM 
submined' a pa~r"entitled "£~POSUf= Severity, Crash Severity, and Crash Outcomes: dated 
M:m:h 19')4 (EA 54827). The p.per men, !i1,t 1973-1987 GH fuU-size<! pitlrop trutk5 
have a larg:ef ponion of crasbes in the cr.u:il severity range of 1S mph delta~V l\nd higher· , 
rompaml to 1913- %981 Ford pickur trucks. The par,er su~g':sts that this Jppa!Cnt crash 
severity exposure difference <:ould explain lhe difference in fl1C fire·relaled fat;»Uty rates 
between (1M and Ford tNck\. rather than differences in fuel tank location in (he t,.'O picl-up 
lruck.~. 

To be~in With. the !'ASS data sample Oil which Ihis paper was based was 001 desi~ to be 
ut£Jized in comparisons of particular verudr,s, in part becau5e of its ~latively small size. 1n 
any C':'I:ent. the ODI analysls (If noo-vehic:Je factc-rs described above demonstrates that the 
diffe~nces in pMH:raslt side~impact fire rates cannol be explained by such rum-vehicle 
facton., Thus. e\'cn if it were true thac the subject vehiCles "..ere somewhat more likely than 
the Ford pickups to tlC invoh:od to high severity crashes. such a difference co>'~ nm e~p!ain 
the extenl of [he differences in the ,,'ehicles' fire-Telal·d fatality rates or ~fHE=rue fatality 
rates in Side-impact crasbes Of in all crashes. ' 

X.7. Burn Injury Data 

In addition to its anaIY!<l5 of f.ala1 accidents. ODl also examined the issue of burn injuries 
arising from po!>t-cra:.., ~i~C' imP"'~ct fires in"\'olving the subjIXt vehicie!>, 

As Qr I)e(:emhcr 31. ;W.3. un1 h~d reports refl~tlng a lotal of J58 non-(atal bum injurie5 
(in crashes occurring [rem 1973-1993) 10 occupants ie :;ide-impacI post-erash fires involving 
the subject vchicles. Of rhe IS8 pcrwns injuTe\l. 129 ...·cre occupants of the OM trutk. and 
29 'iII'crc (I\;',upanl~ of other \'I!hkk(!» invoh'w in the accident. Of the 129 occupam injuries. 
10-1 octmTe(! during the rcrind J97Q·;993. 

To as\;ertain tt:c rela.ionsn";' 'JetWCCIl hum injuries anl! burn fatalities in the subject veh.icles, 
001 di,,;ded the number of ocoup:mt burn injune, from .;~e·impaas during 1979-1993 (104) 
by thl! numbl!-r of l-.fl{E=fire side-impac! OCCUI'lanl fatalities during the same time period 
(139). rewhing in a (;lttO of 0.75. That is. the data in~lcates that there have been Ihrec burn 
injurie! to occupants ,.f Ih~ ),Ubj«l ve~ide5 from slde-impac1 crashes for e"'ery four 
MHE= fire ~ide-impaci occupam fatalities. Applying t*tis mtio to tbe CS1tmated five 
addili(mal o.:clIpant fatalltie:> in the subject vehicles expected in 1994 resuh~ in an estimated 
3.4 arldition:il hum injui1cs in the sufotjN:t vehicks comp:rred 1'3 the Ford pickup~ in 1994. 

------~--.-----
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001 a)~ re:v;e...·cd a f'e(:enl anaIysi,: of eleven yean: of NASS data involving tbe light motor 
vehid: fleet 10 see if It confumed thh relationship. u. Extrnpo!a~loJ1s from the NASS data 
indkalC' that (m:re "'"ere an estimated 3.Q83 survivors of crashes witb AlS:" 2·5 burns and 
7,912 fatalities ""11th bums. For those: fatalities where a mcdically-detennined caU"ie of death 
",..as reported. Otter hatr (57 pen::eot) of the fatalities with bums died from their bums. If this 
proponion ONere consistent throughout the NASS sample, 4,544 of the fatalities with bums 
would nave dted due: to fire (0.57 :x 7,972 == 4.544). Dividing chis number into the number 
of bum injuries in all crashes re~ults in a bum injury-to-bum fatality ratio of 1).68 for the 
en,~ tight vehicle fleet. 'Q:hich is close to the O.7S ratio comput~ in the ~g 
par.lgt3ph. 

. . 

'. 

u ~If~n P",f'tykJt. "Fl!":'~ and Burns i.'! TC'!':~ Lighr Pls~~g~r Verne!: Ct'3she!;," 
f',1ITSA. July 21. 1992 (EA 02450) 

I" AIS (Ah!H"C\'t;Ued Injury Scale) is a graduated ~cale system for assigning a ~umeric 
"alue 10 indk:ue the severity of an injury. The sca1e range is from ,one (minor) to six (fatal), 
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The laoor~tor}' tests perfonned for 001 indicated that in a silk c!"l4Sh in ~dtich a fuU-!ued 
1991 Chevrolet Caprice 5tnJck a suhject vehicle at 50 mph. there was fuel tank leakage (rom 
lhe sub::c~ o,ehide. An identical Ie§{ with a Foro truck did not result in tank leakage. The 
ODI crash testing abo demonstrated that a variety of crash par.uneters affo::t rbe likelihood of 
fuel tank leakage, in.:luding crash speed. mass of the impacting o/:'lject. geometrical shape of 
lbe impactin~ ob)("(.1 at the collisien interface. and stiffness of the impacting object. 

The SO~mph impat:~ by the" Caprice resufled in a speed ;;:haflge during the crash. knO'lJ n as 
de!ta-V. of ilrPtoximately 24 mph (or (be GM truck This is considerably higher than the 9
mph delia··V that "esuifs from an I-"1\.fVSS No. 301 side-impact barrier test of a GM pickup. 
AdditionaHy. lhe et'!rgy :ab~<?rbeQ by the GM truck in the 50-mph (est. which i~ also a 
measure of the SC"\:erif:.. of a ;;:rnsh. was considerably h!Fher than in an FMVSS No. 301 side
imp3ct test. In th~ 50-mph Caprice t,:r'<i5h {est!., trn: GM truck absorbed approximately 
114.00lfl-lbs of enc'1!)', cf'mpami to approxima.tely 27.000 ft-Ibs in an fMVSS No, 301 
sidc-impa('t test, , 

Althou~h the OO[ crash tests it»:Jicated Ihat tan:k leakage in the subject vehicles ()C("u!'Ted at 
hi~b leveZ5 of delta-V and ahsorbed energy. this: did not preclude the possibility that leaks 
could occur al lower le1.'el!>, Becau$f laboratory testing to assess the likelihood o( fuel tank 
leakage order aU crash conditions "'QuId be prohibitively expensive, time consuming. and 
subject 10 the \'ariation!i associated with cra~h te'oling. ODI concluded that the best approach 
fO furthcr asse~s the relationship between crash severity and tank leaka~e ...·as to review 
available information ahout real· world crashe"i of GM and Ford pickup tJ"1tcks that bad been 
in l>ide collisions ,"volving lilT 1n which an occur~!'!1 .....as fntalJj injured. 

ODl analyzed 135 PAR\ (rum fatd!. side-imlXlCf. fire-involved crashes involving the subject 
\'ehkle~ and 17 such crashc"i involving comparat"lIc Ford pid...upS.I~ The crashes repre~nt a 
wide variety uf crash conditions. including both vchicle-to·fIXed object and venicic-Io--vehicie 
crashes. The impacting vehicles include nriom sizts of passtilgcr ca.rs. light trucks. 
medium Inlc)('S. heavy truds including tracl('!r~trnile~. a'lrJ tnin... . 

The di3grams tl( the crash «:t>.lC and thl' crash dc~iiption 1n c.ach PAR were used to estimate 
pre-impact tra\·et speeds a.nd relative vcroci'y S'C-Cl0TS for (he vehjcte~ involved. For vehicle
tu-fil;OO ohject crashes. it was necc<c;s.ary to e5tim.lh: the speed of the pickup u\lck, at impact 
in order ,(1 takuJate the "h:mgc in velocity (delta-V): i.e .• rhe change in velocity equaJled the 
travel ~pectl. For vchicle-lt'-vehicle crashe~. it u'as nece~s.al')' to a~nain ,be impact speeds 

" Thi5 di<c;parity in the number of tra.\"e~ ",-mdyzcd i5 due !o two (acton. First, (here 
ha\.; hoen tar more side-impa.;t. tile-refaled fa~a.! crn~!:e5. invo!vL1'!g tr.~ ~"hj«f vehides. 
SecC'ond. ll1e PARS (Of ("!'ashes involving the ~ubjec! \tehides were obtained (rom a variety of 
SOUf''''- iJ1cludlot PARS. GM, the Assodatitm (If Triaj Lawyers of America. the CAS. and 
variou!- private atlomeY5. whi1e tho..c for the crashco; im.'oh·ing the Ford piclrups came onl)' 
rmm FAftS. 
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and ","eigbt~ Ivr both \'c:hkle~, These ~pccds ",,,ere then used \I;iIh the 1jJ,'eights of the "chides 
1n\'oh;ed to estimate Ihe delta~V of the pickup truck in each crash, . 

Figure~ 4 a:nd 5 present the results of this analysIs for GM and Ford pidrups. respecth·ely. 
The figures depict the percentage of flre·related. fatal side·ifr.pact crashes within five mpb 
delta-V increments for eacb of these vehicles. Also shov.'n is the 24 mph delta-V obtailled in 
the 001 SO'mph cn _.1 test or a SUbject vehicle that resuhed in a fuel tank Iw. This 
indicates th.lt a SO-mph crash is at the lower end of the :range of crash severity ne<:essary to 
caUt;e a fire due to a fuel ta.rlk leak in both Ihe subject vehicles and tnc Ford pickUps~ i.e., 
approilin31c1y 6S percent o( the GM crashes and 94 perc:.ent of the Ford crashes anaJyztxl by 
OD1 had delta-V values above 24 mph. 
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. Speed Change of Struck Venic'e In Crash· OeitaN in MPH 

Figure 4. Pp.r'Cenr of GM Pickup Truck' Fatal Side Crash-:s with Fire, by Crasb 
Severity roel.. · V in mph). 
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Fi~u r;··,~;-,-;P~e"rc'Cc"n'C'"o-;;r-oF"o'Crd-;;-;pj""c"k'-u"p-;T;:"ru:-:;,k::-'-oF::-"::,';"1';:S""id;-e-:C;:,.=,h;-e-,-w-''":ith;--OF;-ire-,":b-y"':C::C",-."':'h::-----' 
Severity (Delta-V in mph}. 

Fi!.WfC (I pre~nts the GM and Ford tiata together. Because of. the limhetj number of Ford 
crashes iJ,\'ailattJe for Olnaly~is. ODI recognizes that the graph of the Ford data may not be a 
precise reOcction of the delta-\' expericnt:eO by Ford pickups in fire-related fatal crashes. 
Ne",cf1hl;!lt!~~. ODI belie .... es Ihat Ihese graphs provido: a valid indicalion that. in general. the 
crash !eventy necd~.d to cau~ a fire in a fatal side·impact crash invol\'ing"a F<>rd pickup is 
g~H!r Ihan fhal ~l"Cdcd 10 ('au!>e a fire in such a cfil'(.h .involving the sulJjcct '\-ebicles. 

----.-------_.-"-'-'''-'---'-'' 




100 

100, 	 - • 

!: . . 	 92/1
I87...--' , 	 .~ II' . 	 . / 1 

80 - - - - -- - -- - - --- - - - - -- -- --- - --- - --- 75-- - - -----,-- 
, 	 • ,I

I 	 ~ I I 
, 	 64/ 65· I 
I 	 58 ~. I.

- CO -------------------------- ,""------.-,----------- ..c: ;_' / j 
CD / 47; I 
~ , 	 43 '" •
CD ,. 	 .Cumulative! I 

Q.. 40 - - ---- ----- ---- -- 35--"- ------ -------- ---------, 
. •. percentag()29 I . ; 

; GM .' 24 ,.' FORD I 
i 20 .. / 	 I20c _____________• __________ ) _82_·______________ _ 

, i 12// 12·/'·,', i 
I 6~· 6 6......--./ i 
I 1'.'/0 "a-ll I1" ,,0..... ./ -	 , 
o 	5 10 15 20 25 30 35 40 45 50 55 60+ 

Speed Change of Struck Vehicle in CraSh Dt!Ua~V ;n MPHw 

Figun 6. Perceol of GM and Ford Pickup Truck Fatal Side Crashes with Fire, by 
Crash Severity (Dclta-V in mph). 

These data Indicate that the average crash se\".:-rity for the GM 1ruck in fatal side~impact 
crashes t\'lth fire is at a delta·V of 36 mph. Vo"hiie the ford delta«V average is 55 mph. 
Thus. wbite fatal side-Impact cruhes with flre in...·oh·ing the sub,jed vehicies occur at 
extremely high levels of crash severity. anj at severity Jevels far in excess of that associated 
with a FMVSS No. 301 side-impact test. those severity levels ~ often below tbo~ .required 
to create a post~crash fire in the Ford pi;kups. 
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1'. . IIIr;,,!l~LE."ESS Of TIlE fVEL SYSTEM DESIG.'Ii P; TIlE 
SV!lJECT VElIIQ,ES 

j'i'he preceding sections of this report demons{nl1e that there is an increased risk of death and 
injury due to fire in sid~impa('; crashes involving the subject vehlel!;!s compared to the risk 
of such deaths and injuries in side~impact crdShes involving ~mifur pickup u'Ucks 'Yiith fuet 
tanks located between the frame raib. Moreover. since that incre:.sed risk cannot be 
anrihuled to demographic or behavioral factors. it appears to be associated with the ~ide~ 
mounted futl tank dcsi,'P1 in the subject vehicles. However. in considc."ting whether that 
design amstir.Jles a deiect that relates to m(Jtor vehicle safety' within ':.he ""'eaning of the 
SafelY Act. it :i$ nt.."Cessary to consider whether that design creates an un'rt3sQnitlilii risk of 
deaths and injuries; in other words. whether the increased risk associated with mal design is 
unreasonable under the circumstances. 	 

In addition to the existefl(;c and the absolute magnitudt: -of the increased risk, other factors 
that are relevant 10 such a tusonableness inquiry are: (I) what OM knew about the safety 
risk assoc;"ted with side"mounloo fuel tanks at the time it was designing the subject vehicles 
in the ear!y J970$, (2) the informal ion regarding the increased risk of the side·mounlM tanks 
that becar.1e available to GM during the fifteen yean thai the. subject vehicles :were produced. 
and (3) the availability of alternative feasible fuel system designs that presented a lesser 
safety risk. . 

This reasonablenes'i inquiry has elements that are shnilar to the criteria that are applied by 
coun.s in product liabili1y actions: i.e., courts find that a produCl is "unreasonably 
dangerous" if.1 reasonable person would conclude that the danger that could have been 
avoided. given the information avaiJable to the manufacturer and the state or the art at the 
time, outweigh ... the fmandal ccst of preventing the dangcr. the loss of benefits associated 
with Ihe ahernative desifn. and any new or additional danger created by the alternative 
design. Sec generally. l'r9llllLiI!1ll KcetmHlfl Trrts. 5th ed. (1987) at 699; Resfi!lemen\ 2d 
of TllIlS. §402A. 

"P.I GM's Awarenes..... nfth~ Potfntia) 5 ...fet)· Cunseqt!e.rees 

of Sidp.~fountt'd Fuel Tank.'" 


• 	 a. lnronnation Availablf to GM During tbe Design 

of the ~ubjPct Vehit'lt"!' 


There an.: a ntlmber of inlemal GM dO\.'ulnent5 dating from the 1960s that reflect GM's 
awarene~~ thai a $l,lc·mountoo Ioc.alwn for the fuel tanks -on the subjr.:ct ....ehicles had the 
potenti:tl Ul cre.lk a greater risk of post-crash til'"!~ than a bctweerHhe~frame·rails design. 
For example. in .. 1%4 m<:morandum addressing a variefy of safety improvements f.O be 
incerp-,)(:u:!d int'.' th~ de!>ifn.of the n:x.t gcn'!".i.lt!on of elK pickups (.1;{ tbp,t hme ~cheduJeri for 
~n· 19r;7). Alexander Mair, ltv! Executive Engineer for tht <.:hevrolet Truck Department 
statCQ. "The fuel tank mmt he mounted outside the cab and as near the center of the vehide 
a~ practical. ,. E.., OS}S:'O. 
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G~t·s internal design c"lena that were in eff~1 when '~he subjel:l vehicles were being 
dC'§igned described design features (or fuel tank location that called (or "sufficient crush 
space between the rur bumper and the tank" to avoid a tank rupture in a reat crash and the 
avoidance of "puncture-producing sum:umdings," "Design Direction No, g·A" (paj!e 00156). 
which was appticable 10 all GM.verucles (including p;ekup trucks) introduced during or after 
MY 197J. While these -design dirtttions" are "obj(X;tives" rather than binding 
requiremenls. tbey demonstrate that OM recognized that vehle!es that did not satisfy these 
criteria were more vulnerable 10 post.cn.s~ fuel 1e'3.ks, 

The sWe~mounted location of the: fuel tanks in the subject vehicles does not satisfy the spirit 
of the fim of these coten? since there is no c:rosh space between the side sheet metal and 
the tank.·+ The design is aho inconsistent with tht second crilerion. since the ta.nks an:" 

c1e:uly vulnerable to punctures in side crashes, both from objects on a striking object and 
from sharp objetts surrounding the tank on the trucks themselves. See section M.4 of this 
Report. 

DD~8~A also provided that maximum ruellMkagc aO' oums for fromal. rear, and side impacts 
.t 30 mph. GM haS <onsistently <Iaimed that the C/K trucks satisfied this "30·30-30- mph 
criterion (see, ~. GM', OctP>" 9. 1992 ",sponse. DP #12, at 41, 45. and 46: (e'timony 
of Jam.s McDonaid in /zlllsel£)C v, Gene",l Mot"". DP Exhibil 55. at 14137-14138), 
However, GM did ~ conduct 3Q.mph ct"lsb tests on production models of the subjoct 
vehIcles prior to reieasing them for sale. and several of the tests of prototype models with 
tanks mounted outside of the frame rails resulled in leaks.'" In addition, leaks occurred in at 
least two 3Q.-mph side~impact tests .that GM performed on these tnicks in late 1972 and early 
1973, soon after it started selling tbe subjecl vehkles to !iie public." 

The development of the 30-3Q..30 criterion is discusse'J in a February IS, 1972 memotatldum 
prepared by Jame, Steger, a GM engineer (EA OS7~82). II is .Iso discussed in a 1972 report 
by Ronald Elwell. Mr. Steger. and Paul Judson, rhree GM erlgineers, ~'hi(h stares Ihat fuel 
leaks "should not occur" in collisions which produce (.~upanl impact fon:;es below the Jevel 
that would cause a fatality in the absence of fire (EA OS'iS90). 

I~ Since the vaM majority of vehicles covered by DD·8·A had (uel tanks in the rear, it 
n:re:~ to th(~ space between the tank and the rear bureper. However, the same safety 
considerations would appear to apply to the side-mounted fuel ta.n.ks, 

" For example. T." C-2~09. 9122171 (30 mph frontal): Test C·2S82. 1217171 (1,5.6 
mph sill!.: barrier); Te!>( C·2587, 1;4/72 (3S mph caNo-truck impaCl at 45 degrees). 

" Test C-2806. 919172: and Test C-3Q.15, 5113173. In addition, in TeS! C-2807, 919172. 
although tht:re was no ta.n.k leak. there was a slight leak .3Hhc: (uel filler cap from a pickup 
equipped with a metal shield that ~ppears to cover the' bonom and a Jx)rtion of the sides of 
the tank. . 
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b. lnfnnnation that Becantf Available to G~f During 
th,: Time 'the Subjed Vehicles \\'I'n!' Bein~ Product'd 

The c,;tent of G~~'s kno9floore of the safety risk associated wlth this design in later yeart is 
relevant to' this investigation fDr two distinct reasons, First. GM had tbe opportunity to 
re\'ise tht':: fue! system design of the subject vehicles long before it did so in MY 19S8. and 
the teasona"bleness of its- de.cisi~n not to make sucb a ct-..mge is dependent 10 some degree 
upon (he infonnation available to the company. Second, the extent of OM's ongoing 
knowledge alxnn fhe performance of these trucks in side~impact cmshes is re1evant to the 
issue 01 ",he,her GM v;01..OO49 U.S.C. § 30118«) (Iolmeriy section 151 of ,he Safety 
Act). which provides that a manufacturer that detennines, or in good. faitb should determine. 
lha! its vehicles contain a safety·retatw defect must }JromptTy nOlify h"HTSA of the defect 
and provide an appropriate remedy to owners. 

The initial indication that the fud system inlegrity performance of the subject vehic1e~ was 
unsatisf<!ctory came 50011 after the vehicJes were iililially sold to the public, As noted above. 
Test C·2806, a JO.mph side~imp;ict leSI conductl"d in early September J971:. resuheU in a 
tank Jeak. This test, among ether things. apparentiy led GM to consider placing a meta) 
shield around the fuel tank to " (J;]ro ...,jde additional side protec'tion to the fuel tank'" of the 
,ubj"'" vehides. See Design Work Oroer (DWO) 36109·4 (DP Exhibit 6.2. ai page 736). 

DWO 36109-4 was issued on Aug!.!!>1 J, 1972. prior to the tw~ September 1912 tests that 
resultf'..d in leaks. It5 original "subject" WaS "Reinforc': Fcel Tank ~traps." and the "work to 
be accomplished" was deseribed as "Redesign fuel tank straps' so that a high rate system is 
providej around ,he fuel tank side are'}," Although DWO 36109-4 does not identify Ibe 
faCtors that led to its issuance, it rna)' h'H'e resulted frqm tWO :lQ·mpb frontal tests of 
prototype vehicles: C~2369 (no tan};: leal;.) and C·2509 IJank leak from sending unit) in which 
there was tank movement and strap slippage, A~ dcmomH7I.ted by the "Design Log- that 
accumpanied thl!' DWO (at pa!fe '737), ~'ork W.lS not staned un the project until 
September f3. IQ72. anJ before much work bad been done. its objective \\'as changed. as 
indicated in the de5igner'~ Oclohtr 16, 1912 n01e"!i fat page 738): "(B,F,) Boehm {who:lt the 
time wa~ Assistan1 Staff Engineer - Chas~i~ \\'ithill Chcvrl>kl'l! Truck DivisionI wants some 
propo!Wl\ made for a shield 10 cover top llr.d side of enlif'! tank, He wants something that 
win rel.1Y im~ct force to frame if 5trucl> <1ft the \ide." It seems likely thai Ihis change in 
direction \Vas rnoti\'at·!d. at leaST in raft. tly the tank lea,k in the St'ptember sidc·jmpact test. 

FolJowinr compfetkm of the de.<;igll wor); on Ihis I)WO. on January 31. 197), GM tested a 
MY 197.1 Che\'rolet C20 pickup truck et?1I!~(i "'itil the neel shield in a 30 mph side
impact, wilh no leak (Test C ·29491, Nmwithstanding tbe previous test failures. OM did not 
modify Ihr t!e~iro "f the s:lhjcct v~h:de.. II') -equip Ih~m ..... ith a stN:l \h'eld, or maKe 31'1)' other 

Il<' n.'''' ')• f).~ '! ( '



produ':l improvemt"ftl at thallime. l 
" Mr. e.'ell testified in MOsele)' VI General M2~2D that 

he was told by George Kendra. fhe GM engineer in charge of the fuel storage .system for the' 
subject vebich:s, that James McDonald. who was General Manager of the Chevrolet Division. 
aI lhe time and bIer Pre,ident of GM. bad 'ordered him to stop any further work on those 
steellhieIds because it \lo!ould produce tile '\\'Mng image to the public ...." 

OM also performed at lea1t two internal ana.Iyses of the posi-cram perfonnance of the s'Jbject 
vehicles. The ttnt afthese w., pnv..red by F.K. MiUer in lune 1914. less.than two years 
after (hey were first sold (EA 0536(9). Using the limited data ava.tlatlc a.t that time, the 
analysis compared pre· 1973 pickups to the subject vehicles (with respect 10 fuellcakage as 
well as other cJ'a!.h aspects). The key finding with respect to the pending investigation is lha1 . 
in accidents where al leasf one occupant was injured. "The frequency of fuel leaks has not 
changed. However, given a fuel leak has occurred, Ibe'1973 trucks had more fuel leaks 
from the fuel tanks than did the pre·1973 pickup'." 

The second such OM analysis was a study of tbe post-crash fuel fire perfonnance of 1973
1976 elK pickups in re.alwwortd accidents that was prepared in September 1978 by George 
Garvi1. a member of the Fie1d Acciden! Research Group withiu OM'!; Automotive Safety 
Engineering Division (EA 053623). The purpose of the study was: to assess. the relative 
merit.. of JKtssible fuel ta..''!k locations under consideration for the next generation of elKs 
(which at lhal time was planned (or tl-fY 1981 or MY 1982) based upon a review of accident 
d:~ta, Mr. Garvil concluded t:tat "~'hiJe the data apPear to favor a rear-lOcated tank. it 
should be :onsidered that a side-located tank ••• inboard of the frame ... might become as 
effective as a rear~located tank." Th.! repon also noted Chat 19 percent of the side impacts 
reviewed were judged to have a "high fdcl tank leakage potential for outboard side-located 
tanks. Moving the~ side tanks inboard might eliminate m(m of these JlOttmial lcakers." 
Although the report "'as presented to the GM Design Staff. no action "'as taken, and no: 
changes were made to the overall de~ign of the trucks until MY (91)8.:0 

14 A~ disc;ussed' in ~tion G and Appendix A of this Report, GM made several 
modifications to the design of the subject vcrudes during: the years they were in prodllCtion 
in order 1('1 improv~ their fuel system iJ'Uegrity performance if: side impacts. On none of 
those occasions did OM conduct a recall to improve the perfGrmance of the vehicles th-n had 
pre\li~5ly been sold to the public. OM asseru that sllch reeaUs were not required because 
the vehides did nN contain a ~ety d~fe(t, 

-
:0 Se,'ernJ y~ later, in January I~S1, Mr. Garvil prepar:d a memo RIO correct some 

. misimp1't"~\ion\" cteased by his 1978 srudy (DP ,114, Attachmelt 3i. Exhibit 6.8, paf':e 92), 
In thai memo he staled that "it is'mu-:h less importanllYhes the tank is pla~ than hQw it is 
place~J. 1n ccnc1usi(ln. a rear tank location does have the advalltage of fewer heavy impacts, 
tlU( thi~ 3,h"anLlg'C' is nOI a major one." 14. al 93. 
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In 19R1. OM embarked upon a series of SQ.-mph vehicJc-to-ychide lide-impact tests of the 
subject vehides under irs "Corporate Product Performance Objtctive" (CPPO) program in an 
effen to "enhance the ability of the fuel storage system to manage significantly greater levels 
of energy." See section L.t, These te5lS clearJy demonstrated the vulnerability of the 
!ubjccl vehides to significant fuel leakage in SO-mph side impacts. even v,"hen·a varielY of 
"enhancements" ",'ere added in an effoft to improve post-crnsb fuel system performance. 
OM ultimately incorporated three .of these enhancements into (he truCk! beg~.ning in 
MY 1984. blJl did not conduct a recall to add them to the earlier modell, . 

Beginning in 1983. (here ate a number of document!!; indicating that OM decided 10 move tbe 
fuel l.atilu im.ide the frame rails in the next generation of elK pickups (which did not appe.,r 
until MY 19U5) in order to reduCe the likelihood of poM-c:mh Cu-es. For example. III an 
Ocloher 19B3 ••",.Iing of GM', Safety Rr',iew Board. it W35 noted that Ihe fuel tank(,) of the 
tlew vehicle would 00 inside tbe framl" rails and that "protection of the fuel system will be 
the mdjor obJecti' c" (EA 063641). Similarly, a December) 983 ml'!eting of GM's Product 
Po!icy Group P..»ed rhat "t)-.e fuel tank will he reJocatCJj inside the frame rails. ahead of the 
..... r axle· ••'uch less vulnerable location than loday" t.anks. (EA 0.53655). 

later. in May l~~S, after iI':~ design of rhe new elKs was well underwa)'. Mike JUHlS. the 
chief enginccr for 'hat project, advised GM', President, Jame, McDonald, t!lat the existing 
design "is subject to intense pressure as a result of litigatiotl due 10 POSt crasb fuel fed fires. 
Wit:l the tub<. {vf the new truck} lor..ated insidt: the frame rail •.. we are reducing this 
concern" (".A 053679), Also.• 1988 GM sale, brochure for the oew elK pickups stated. 
"The ruertallks are mounted in~ide ,he frame to redu~e the chance of fuel ~iUage upon side 
impact' (EA 0.5370.3), 

It is aJ$O nOlewortby t"'.31, beginning in the mid.·i970s. GM had to defend a growing number 
of lawsuit~ arising OUi of posH:rnsh fires in which the side~mounted tank design was claimed 
to be defccth'c.. Alloough OM consistently opposed such allegations. :'tese 1awsuits certainl)' 
p'rovided adc~i~ional nOlice to OM o{ a rossiblc prohlem associated witb thj~ fuel system 
design. ' 

An al1emative is considered feasihle in the prooucHi liability context if a reasonable ~rson 
'a.'ould conclude that the dang'!'r that cocld have been avoided. given the technical knowledge 
available to the rnam:faeturer wd the state of ,he art al tbe time, outweighs the rma.nciaJ oost 
of preventing the danter. the !o~s of benefrts associated with tbe alternative design. and any 
neu' or additional dangt'r cmated by the alternative de1igT\, 

In .;,pplying lhcy: factu!S. t!·h.:n: is. first. nt,' doubt that ;1 bctwcerHh:·fra!'nc"rails .design for 
fuel tanks in foU·sizcd pick lip:' was within the state of the art in the: early t970s. C1:!t 

evidenced ~y the fa..:t that Ford utiJut:d that design in most uf its new MY 1973 piCkups. 
(Dodge llc!!,an to incmporatt this design in its pickups as a stand:lTd featute twO yea~ later.) 
M(ln;O\'t't. GM !;(,f',\,rlcrOO ~uch designs at the time. but rejected them f('1f marketing reason~ 



11r.uher 	than !lafelY or enj!inecrin8 reasons. Second, it appears, and OM has not Mlggc!:ted 
otht!"":ise. that there ,,:ould bavc been linle or no additIonal cost associated witb a between~ 
fhe-rails design, 

OM haj asserted [hal equipping the subject vehicles with side-mounted ta.nks lQi to benefits 
to its customers that would not have been available with a betwccn4ht·rai!s dCsign 
(October <>. 1992 n:sponse. DP #12. at 41. 44-48). It notes that by retaining a :l4-inoh frame 
miJ separation. -"body builders" could continue to install the same components on new elK 
chas!>ls that they had on the previous. prew 1973 version, The aimpany also asserts that.
given the Jimited space betwl"'Cn the frame rails resulting fmm,thc deci"sion to retain the 
34·inch .v.panuion, it was nc«ssary to place the tanks outside the frame rails to achieve the 
fuel capacity (40 gallons) needed to provide :he driving r..tnge desirod by SQmc of its 
":1lstomers_ Ho","ever. beginning in .MY 1974. OM offered a b¢t9.'eefHhe·frame--ri.ils 40· . 
gallon rue) tank as optional equipmem on its Suburban verucles. which also had a 34·inch 
frame tail separation. and considered such a design for the subject vehicles as earl)' Ai 1971 
(see DP Erltibit 6.2. at page 6(8)." 

Finally. there is no evidence that placing fuel tanks inside the frame rails would have created 
any additjonal danger. GM ha~ stated that one reason it did not place th(; fuel tanks' between 
the frame rails and forward of the rear axle was "concerns about placing a fuel tan.k in close 
pro<imj,y to a spinning drive shaft" (October 9. 1992 response. DP #12. at 47). However. 
there have beetl extremely feu!. if any. fires resulting from 'iuch a scenario since the tanks 
were moved inside the frame rails in l\[\:" 1988. and no indication that GM was aware of any 
such incidents at the time it was designing the subject vehicles. 

J. 	 There are no data on ~:hich to conclude Ihat the GM trucks to which FMVSS No. 301 
applied. when new. did not ccmply with the standard. 

2. 	 Then: are no data 10 indicate 3 relationship between fuel taM corrosion and increa~ 
fire risk in the subject vehicles. either ia s.ide impacts or in non-crnsh incidents, 

3. 	 Based on a n:\'i~w of 1979-1~.:t accident data reflecting the petfonnance of fuiJ-sizc:d 
pickups in side-impact fatal crashes ,nvolving fire. occupants of the subject vehicles 
ex~":rienced 1.8 times 3S many fire·tela.":d fatalities (i,e" fatalities in crashes in t'lhich 
a fire occurred) per million registered vei'Jde-years a~ o<:cupanlS of Foro pickups and 

1t Sec, in !:cncral. OM's October 9. 1992 response, at 44, 46; ~ also, for ,13my:C. the 
1estimony of Earl Stepp, Chief engineer of trueks for Chevrolet. in RQmige v, G...Jeral 
~1QlQ!ll (DP #14, Attachment 2. Part F. Exhibi' 55. at page 18702). 

:: The- fuel.tank on the Suburban was behind the rear axle, which is wnere GM piaccd 
the Sp;.1fC tire for the subject "chicles, 

,. 
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l.S times as many 2\ occupants of Dodge pickups. Wt.-:re tll< FARS rode ind~cated 
that the mOlit hannful evenl (MHE) of the crash was fire. -he GM,to--Ford OCC\ pant 
fatality per miJhon n:gistemi vehide~yt.an ratio is 3.4 to J, and (be GM-to--I.:IriI.l(ige 
nui,:> is 6.1 10 1. 

4. 	 Ap;ln from the basic c'~lSion to' locate tt>.e fueJ Llnks of [be subject vehicles -:,",u :::-: 'OZ' 
. the frame rails. many of lhe ~mc fe:ttures of the design of the fuel storage s)"Uem 

and the surrounding area have incrt.asc!rl the likelihood of post-cra1Oh fuel fU"es in the 

subj~1 vehicles. ' 


s. 	 Re.lJ·world accident Oat:t do not surport GM's contention that GM and Ford pickup 
trucks ha\'C comparable side·im~ct fin. perfonnance :and that differences in driver 
demographics and driver behav!o'r e,.plain the difference in the rates C)' iite~related 

,and :..tHE=lire fatalities 1" side-impact crashes fot the GM and Ford pickups. This 

is 1emonstr.!terl by the tremendoUs reduclion in rile rate of Ml-fS=flJ"('; side~impac( 


fatalities that occurred aftcr GM moved the fuel tanks for these pickups inside the 

frame rails in model year 1988. 


6. 	 Contrary 10 GM's cont1!ntions. the f"ffiE coding in FARS is a reliable indicator of the 
number (if fata1ilies actually caused by fire. 

7. 	 FARS data iltdicate that, if p.lSf trends continue. there would be approximately five 
additional fatalities due to fire tn side·i~plct crdshes in 1994 compa.rorl to what would 
occur if the subject vehicles had the same side~impact fLTC peri'onnaJ'lce as Ford fun~ 
sized pkkups. 

8. 	 Reports of non~fata.1 bum injuries indicate that. if past trenos continue, there would be 
three 10 four addition:ll non·fatal bum injuries in 1994 in si<!e-impact cras~es. 
invoMng: the subjc.;1 '-"ehicle!! compared to the Ford pickups. ' 

9. 	 Labor.uory crash data: indicate that. ~t certain impact sPeeds and configurations. the 
mbjcct vchides will Ir.al.: fucl in ~ide imp3ct~. while compambJe Ford piclrups wi11 
1101. 

10. 	 While the cra:;h M!\'critie!o in fal.aJ sidc·impa':l, fire-involved crashes invoJving the 
subject vehicles an: far in <:xcess of the :severity specified- in FMVSS No. 301. i.bey 
are generally less than the 5e"critics thai result in fires in fatal side~impact crashes 
;nvoJ'Ving. the Ford pickups. 

11. 	 G:'.1 9.'35 aware at the time it ch:si,t!nl.AJ 1M )uhject vehicles in th;: early 19705 that 
side-mounfeC fuel lank design pre~nted an in;:reased :isk 01 pust.-cral.h r~ei fen fill!:" 
in side impacl~, rompared 10 the ri~k 3s~ia(ed with other feasible alternative 
dC's!!!n:'>. ~fore(n:er. GM obtaineJ additional inform<ltion demonstrating the increased 
risk a~~l'l('lafcd wilh the ~ide·mounted: bnlt~ durin~ Ihe IS-year period the subject 
vehicle.. were in pn'lluction. 

I'("'j'·'.';J._. 	 i (I 

~. ~ .-------------

http:ch:si,t!nl.AJ
http:vehide~yt.an


1" 	 The in-;rl"J~'d rid.. uf ili.'ath ami injury from tirt!' 1ft ~idl!"impa(l cra~h\'~ tm'tlh"int! Ihe 
c,uhJc('l vef;i:f.:s i.. a rc,uil of the dc~ign of m~t:- fud !I{(1r.l~t,! ~y\t~m. primarily Itt,: 

:clC<1tior: of tbe fud t3nk1;j oatsidc of the fTilmc mils. slIppkment\-Q h)' other feature .. nf 
thc cc_..ign, 

Given the !ilate nf tflc an at the time and G!\l's awarefles~ of lhe likely Ct.mscqu;:Jl('cs. 
it \\'a~ untca~nabk for GM W design the ~ !ect ,·,hides with fuel tanks out~idc Ihe 
fr.lme rails. 

3. 	 '!'hc increased safelY risk uUO! to post-;;r.lsh fires il1 ttle subject vchicles is . 
unre.mmable, 

Therefo,re. ,}(I the basis of the entire ir.vcstigath:e ('{"Cord. I han! .initially decided. pursuan' tl) 

49 U.S.C. 9 3011Sfa) (Ionnerly !<cction 152fa) of t~lC Xational Trnific and Motor Vehicle 
Safety Act). that the subject \'chi::les contain a defect that relates to motor vehicle' safety. 

Federico Pcna 

-.. ' ...)t,· 
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January 4. 2.f(1J1 ' 

AIR TRANSPORT AGREEMENT 


BETWEEN 


THE GOVERNMENT OF 


THE UNITED STATES OF AMERICA 


AND 


THE GOVERNMENT OF 


(country] 

The Government ofthe United States of America and the Government of [country] (hereinafter, 
"the Parties"'j' , 

Desiring to promote an international aviation system based on competition among airlines in the 
marketplace with minimum government interference and regulation; 

Desiring to facilitate the expansion of international air transport opportunities; 

Desiring to make it possible for atrUnes to offer the traveling and shipping public a variety of 
sendee options at the lowest prices that are not discriminatory and do not represent abuse of a 
dominant position. and wishing to encourage individual airHnes to develop nnd implement 
innovative and competitive pr:ices; 

Desiring to ensure the highest degree of safety and security in international air transport and 
reaffinning Iheir grave concern about acts or threats against the security ofaircraft. which 
jeopardize the safety of persons or property, adversely affect the operation ofair transportation, 
and undennine public confidence in the safety of civil aviation; and 

Being Parties (0 the Convention on International eivi] Aviation, opened for signature at Chicago 
on December 7,1944; 

Have agreed as follows: 



Article 1 


Definitions 


For the purposes of this Agreement, unless otherwise stated, the term: 

i. "Aeronautical authorities!' means, in the case of the United States, the Department of 
Transportation, or its successor, and in the case of leountry). the [appropriate officials], and any 
person or agency authorized to perfonn functions exercised by the said [appropriate officials]; 

2. "Agreement" means this Agreement! its Annexes, and any amendments thereto; 

3. "Air transportation" means the public carriage by aircraft ofpassengers, baggage. cargo l 

and mail, separately or in combination. for remuneration or hire; 

4, "Convention" means the Convention on International Civil Aviation. opened for 
signature at Chicago on December 7, 1944. and includes: . 

a. any amendment that has entered into force under Article 94(a) of the Convention and 
has been ratifLed by both Parties, and 

b. any Annex or any amendment thereto adopted under Article 90 of the Convention, 
insofar as sllch Annex Of amendment is at ;my given time effective for both Parties; 

5, "Designated airline" means an airline designated and authorized in accordance with 
Article 3 ofthis Agreement; 

6. "Full eost" means the cost of providing service plus a reasonable charge for 
administrative overhead; 

7. "lnteI1lutionai air transportation" means air transportation that passes through the airspace 
over the territory of more than one State; 

8, "Price! means any fare, rale or charge for the carriage of passengers (and their baggage) 
and/or cargo (excluding mail) in air transportation charged by airlines, including their agentS, 
and the conditions governing the availability of such fare, rate or charge; 

9. "Stop for non-traffic purposes" means a 1anding for any purpose other than taking on or 
discharging passengers. baggage. cargo and/or mail in air transportation; 

10. "Territory" means the land areas under the sovereignty, jurisdiction, protection, or 
trusteeship of a Party, and the territorial waters adjacent thereto; and 

11. "User -.:hargell means a charge imposed 011 airlines for the provision of airport, air 
navigation, or aviation security facilities or services including related services and facilities, 



Article 2 


Gr•• t of Rights 


1, Each Party grants to the other Party tbe foHowing rights for the conduct of international 
air transportation by the airlines of the other Party: 

a. the right 10 Hy across its territory without landing; 

b. the right to make stops in its territory for non~tramc purposes; and 

c. the rights otherwise specified in this Agreement 

2. Nothing in this Article shan be deemed to confer on the airline or airlines ofone Party the 
rights to take on board, in the territory of the other Party, passengers. their baggage, cargo, or 
mail carried for compensation and destined for another point in the territory of that other Pal1y, 

Article 3 


Designation and Authorlzatton 


1. Each Party shall have the right to designate as many airlines as it wishes to conduct 
international air transportation in accordance with this Agreement and to withdraw or alter such , 
designations. Such designations shall he transmitted to the other Party in writing tbrough 
diplomatic ch~lnnels. and shaH identify whether the airline 1s authorized to conduct the type of air 
transportation specified in Annex I or in Annex U or both. 

2. On receipt of such a designation1 and of applications from the designated airline, in the 
fonn and manner prescribed for operating authorizations and technical permissions. the other 
Party shall grant appropriate authorizations and pennissioIlS with minimum procedural delay. 
provided: 

a. substantLal ownership and effective control of that airline are vested in the Party 
designating the airline, nationals of that Party. or both; 

b. the designated airline is qualified to meet the conditions prescribed under the laws and 
regulations nonnally applied ta the operation ofinternational air transportation by the Party 
considering the application ar applications; and 

c, the Party designating the airline is maintaining and administering the standards set 
forth in Article 6 (Safety) and Article 7 (Aviation Security). 



Article 4 


Revocation of Authorization 


1, Eitber Party may revoke, suspend or limit the operating authorizations or technical 
permissions (If an airline designated by the other Party where: 

a. suhstantial ownership and effective control of that airline are not vested in the other 
Party, the Pattis nationals, or both; 

h. that airline has failed to comply with the laws and regulations referred to in Article 5 
(Application of Laws) of this Agreement; or 

c. the other Party is not maintaining and administering the standards as set fOI1h in 
Article 6 (Safety). 

2, Unless immediate action is essential to prevent further noncompliance with 
subparagraphs I b or Ie of this Arlicle, the rights established by this Article shall be exercised 
only after consultation with the other Party. 

3. This Article does not limit the rights of either Party to withhold, revoke, limit or impose 
conditions on the operating authorization or technical permission of an airline or airlines ofthe 
other Party in accordance with the provisions ofArticle 7 (Aviation Security). 

Article 5 

Application of Laws 

I. Whi"~ entering, within, or leaving the territory of one Party, its laws and regulations 
relating to the operation and navigation of aircraft shall be complied with by the other Party's 
airlines. 

2. While entering. within, or leaving the tenitory ofone Party, its laws and regulations 
relating to the admission to at departure from its territory of passengers, crew or cargo on aircraft 
(including regulations relating to enlry, clearance. aviation security, immigration, passports, 
customs and quarantine or, in the case of mail, postal regulations) shaH be complied with by, or 
on behalf of, such passengers, crew or cargo of the other Party's airlines. 

Article 6 

Safety 

1. Each Party shall recognize as valid, for the purpose ofoperating the air transportation 
provided for in this Agreement. certificates of airworthiness, certificates of competency. and 



licenses issued or validated by the other Party and still in force, provided that the requirements 
for such certi ticates or licenses at least equal the minimum standards that may be established 
pursuant to the Convention, Each Party may, however, refuse to recognize as valid for the 
purpose of flight above its. own territory, certificates ofcompetency and licenses grantcd to or 
validated for its own nationals by the other Party, 

2. Either Party may request consultations concerning the safety standards maintained by the 
othcr Party re-lating to aeronautical facilities, aircrews., aircraft, and operation of the designated 
airlines. If. following such consultations, one Party finds that the other Party does not effectively 
maintaIn and administer safety standards and requirements in these areas that at least equal the 
minimum standards that may be established pursuant to the Convention. the other Party shall be 
notified of such findings and the steps considered necessary to confonn with these minimum 
standafds, and the other Party shaH take appropriate corrective action, Each Party reserves the 
right to withhold, revoke. or limit the operating authorization or technical permission of an 
airline or airlines designated by the other Party in the event the other Party does not take such 
appropriate corrective action within a reasonable time. 

Article 7 

Avi.tion Security 

l. In accordance with their rights and obligations under international law, the Parties 
reaffinn that their obligation to each other to protect the securHy of civit aviation against acts of 
unlawful interference forms an integral part of this Agreement. Without limiting the generality 
of their rights and obligations under international law, the Parties shaH in particular act in 
confonnity with the provisions of the Convention on Offenses and Certain Other Acts 
Committed en Board Aircraft, signed at Tokyo on September 14,1963, the Convention for the 
Suppression of Unlawful Seizure ofAircraft, signed at The Hague on December 16, 1970, the 
Convention for the Suppression of Unlawful Acts against the Safety of Civil Aviation, signed at 
Montreal on September 23, 1971, and the Protocol for the Suppression of Unlawful Acts of 
Violence at Airports Sen-ing International Civil Avjation~ done at Montreal on February 24, 
1988. 

2. The Parties shall provide upon request all necessary assistance to each other to prevent 
acts of unlawful seizure of civil aircraft and other unlawful acts against the safety of such 
airentfl. of their passengers and crew. and of airports and air navigation facilities. and to address 
any other threat to the security of civil air navigation, 

3, The Parties shall, in their mutua! relations. act in conformity with the aviation security 
standards and appropriate recommended practices established by the International Civil Aviation 
Organization and designated as Annexes to the Convention; they shall require that operators of 
aircraft of their registry, operators of aircraft who have their principal place of business or 
pennanent residence in their territory. and the operators ofairports in their territory act in 
confonnity with such aviation security provisions:. 



4. Each Party agrees to observe the security provisions required by the other Party for entry 
into, for depatture from, and while within the territory of that other Party and to take adequate 
measures to protect aircraft and to inspect passengers, crew, and their baggage and carry-on 
items, as well as cargo and aircraft stores, prior to and during boarding or loading. Each Party 
shall also give;:: positive consideration to any request from the other Party for special security 
measures to meet a particular threat. 

5. When an incident or threat of an incident of unlawful seizure of aircraft or other unlawful 
acts against the safcty of passengers, crew, aircraft, airports or air navigation facilities occurs, the 
Parties shall a.5sisl each other by facilitating communications and other appropriate measures 
intcnded to telminate rapidly and safely such incident or threat. 

6. When a Party has reasonable grounds to believe that the other Party has departed from 
the aviation security provisions of this Article, the aeronautical authorities of that Party may 
request immediate consultations with the aeronautical authorities of the other Party. Failure to 
reach a satisfactory agreement within 15 days from the date of such request shall constitute 
grounds to wilhhold, revoke, limit, or impose conditions on the operating authorization and 
technical pemtissions of an airline or airlines of that Party. When required by an emergency, a 
Party may take interim action prior to the expiry of 15 days. 

Article 8 

Commercial Opportunities 

l. The airlines of each Party shall have the right to establish offices in the territory of the 
other Party for the promotion and sale of air transportation. 

2. The designated airlines of each Party shall be entitled, in accordance with the laws and 
regulations of the other Party relating to entry, residence, and employment, to bring in and 
maintain in the territory of the other Party managerial, sales, technical, operational, and other 
specialist staff required for the provision of air transportation. 

3. Each designated airline shall have the right to perform its own ground-handling in the 
territory of the other Party ("self-handling") or, at its option, select among competing agents for 
such services in whole or in part. The rights shall be subject only to physical constraints 
resulting from considerations of airport safety. Where such considerations preclude self
handling, ground services shaH be available on an equal basis to all airlines; charges shaH be 
based on the costs of services provided; and such services shall be comparable to the kind and 
quality of services as if self-handling were possible. 

4. Any airline of each Party may engage in the sale of air transportation in the territory of 
the other Party directly and, at the airline's discretion, through its agents, except as may be 
specifically provided by the charter regulations of the country in which the charter originates that 
relate to the protection of passenger funds, and passenger canceHation and refund rights. Each 



airline shall have the right to sell such transportation. and any person shaH be free to purchase 
such transpor1ation, in the currency of that territory or in freeJy convertible currencies. 

5. Each airline shall have the right to convert and remit to its country. on demand, iocal 
revenues in excess of sums locally disbursed. Conversion and remittance shall be permitted 
p-romptly without restrictions or taxation in respect thereof at the rate ofexchange applicable to 
current transactions and remittance on the date the carrier makes the initial application for 
remittance. 

6. The airlines of each Party shan be permitted to pay for loca.l expenses, including 
purchases of fuel, in the territory ofthe other Party in local currency, At their discretion, the 
airlines of each Party may pay for such expenses in the tcrritory of the other Party in freely 
convertible currencies according to local currency regulation, 

7, In operating or holding out the authorized services on the agreed routes, any designated 
airline ofom: Party may enter into cooperative marketing arrangements such as blocked-space, 
code-sharing or Jeasing arrangements, with 

a) an airline or airlines of either Party; 

b) an airline or airlines ofa third country; [and 

c) a surface transportation provider of any country;) 

provided that all participants in such arrangements (i) hold the appropriate authority and (ii) meet 
the requirements nonnally applied to s.uch arrangements, 

8. Notwithstanding any other provision of this Agrccment~ airlines and indirect providers of 
cargo transportation of both Parties shatl be permitted, without restriction. to employ in 
connection with international air transportation any surface transportation for cargo to or from 
any points in the territories of the Parties or in third countries, including transport to and from all 
airports with customs facilities, and including, where applicable. the right to transport cargo in 
bond under applicable Jaws and regulations. Such cargo, whether moving by surface or by air, 
shall have access to airport customs processing and facilities. Airlines may elect to perform their 
own surfac·; transportation or to provide it through arrangements with other surface carriers. 
including surface transportation operated by other airlines and indirect providers ofcargo air 
transportation. Such intcrmodal cargo services may be offered at a single. through pnte for the 
air and surface transportation combined, provided that shippers are not misled as to the facts 
concerning such transportation. 
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Article 9 


Customs Duties and Charges 


On arriving in the tenitory of one Party, aircraft operated in international air 
trnnsporta1ion by the designated airlines of the other Party, their regular equipment, ground 
equipment, fuel, lubricants, consumable technical supplies, spare parts (including engines), 
aircraft slores (including but not limited to such items of food, beverages and liquor, tohacco and 
other product!; destined for sale to or use by passengers in limited quantities during flight), and 
other items intended for or used solely in connection with the operation or servicing of aircraft 
engaged in international air transportation shall he exempt, on the basis of reclprocity, from all 
import restrictions, property taxes and capital levies. customs duties, excise taxes, and similar 
fees and charges that are (a) imposed by the national authorities. and (b) not based on the cost of 
services provided. provided that such equipment and supplies remain on board the aircraft 

2. There shall also be exempt, on the basis of reciprocity, from the taxes, levies, duties, fees 
and charges rderred to in paragraph 1 of this Article, with the exception ofcharges based on the 
cost of the service provided: 

a. aircrafi stores introduced into or supplied in the territory of a Party and taken on 
board. within reasonable limits, for use on outbound aircraft of an airline of the other Party 
engaged in international air transportation, even when these stores are to be used on a part of the 
journey performed over the territory of the Party in which they are taken on board; 

h. ground equipment and spare parts (including engines) introduced into the territory of a 
Party for the 5ervicing, maintenance, or repair of aircraft of an airline of the other Party used in 
international air transportation; 

c. fuel, lubricants and consumable technical supplies introduced into or supplied in the 
territory of a Party for use in an aircraft of an airline of the other Party engaged in international 
air transportation, even when these supplies. are to be used on a part of the journey performed 
over the territory of the Party in which they are taken on board; and 

d, promotional and advertising materials introduced into or supplied in the territory of 
one Party and taken on board, within reasonable limits. for use on outbound aircraft ofan airline 
of the other Party engaged in international air transportation. even when these stores are to be 
used 011 a pan of the journey performed over the temtory of the Party In which they are taken on 
board, 

3, Equipmenl and supplies referred 10 in paragraphs I and 2 of this Article may be required 
to be kept under the superviSion or control of the appropriate authorities, 

4, The exemptions provided by this Article shall also be available where the designated 
airlines ofone Party have contracted with another airline, which similarly enjoys such 
exemptions from the other Party, for the loan or transfer in the territory of the other Party of,the 
items specified in paragraphs 1 and 2 of this Article. 



Article 10 

User Charges 

I. User c:harges that may be imposed by the competent charging authorities or bodies of 
ea<:h Party on the airlines of the other Party shaH be just, reasonable, not unjustly discriminatol)'. 
and equitably apportioned among categories of users. In any event, any such user charges shall 
be assessed on the airlines of the other Party on terms not less favorable than the most favorable 
tcm1S availaMe to any other airline at the time the charges are assessed. 

2. User charges imposed on the airlines of the other Party may reflect, but shall not exceed, 
the full cost to the competent charging authorities or bodies ofproviding the appropriate airport, 
airport environmental, air navigation, and aviation security facilities and services at the airport or 
within the airport system. Such charges may include a reasonable return on assets. after 
depreciation. Facilities and scryices for which charges are made shall be provided on an efficient 
and economic basis. 

3. Each Party shall encourage consultations between the competent charging authorities or 
bodies in its territory and the airlines using the services and facilities, and shall encourage the 
competent charging authorities or bodies and the airlines to exchange such infonnatton as may 
be necessary to pennit an accurate review ofthe reasonableness ofthe charges In accordance 
with the principles ofparagraphs I and 2 of this Article, Each Party shall encourage the 
competent charging authorities to provide users with reasonable notice of any proposal for 
changes in user charges to enable users to express their views before changes are made. 

4. Neither Party shall be held. in dispute resolution procedures pursuant to Article 14, to be 
in breach of a provision of this Article, unless (a) it faits to undertake a review of the charge or 
practice that is the subject of complaint by the other Party within a reasonable amount of time; or 
(b) following such a review it fails to take all steps within its power to remedy any charge or 
practice that is inconsistent with this Article. 

Article 11 

Fair Competition 

1. Each Party shall allow a fair and equal opportunity for the designated airlines of both 
Parties to compete in providing the intemational air transportation governed by this Agreement. 

2. Each Party shall allow each designated airline to detemline the frequency and capacity of 
the international air transportation it offers based upon commercial considerations in the 
marketpklcc. Consistent with this right~ neither Party shan unilateraHy limit the volume of 
tramc. frequency or regularity of service, or the aircraft type or types operated by the designated 
airlines of the other Party. except as may be required for customs, technical, operational. or 
environmental reasons under uniform conditions consistent with Article 15 of the Convention, 



3" Neither Party shall impose on the other Party's designated airlines a first~refusal 
requirement) uplift ratio, no~objection fee, or any other requirement with respect to capacity; 
frequency or traffic that would be inconsistent with the purposes of this Agreement. 

4, Neither Party shall require the filing of schedules, programs for charter flights, or 
operational plans: by airlines of the other Party for approval, except as may be required on a non
discriminatory basis to enforce the unifonn conditions foreseen by paragraph 2 of this Article or 
as may be sp(\:ifical1y authorized in an Annex to this Agreement. Ifa Party requires filings for 
information purposes, it shall minimize the administrative burdens of filing requirements and 
procedures on air transportation intermediaries and on designated airlines of the other Party, 

Article 12 

Pricing 

1, Each Party shall allow prices for air transportation to be established hy each designated 
airline based upon commercial considerations in the marketplace. lntervention by the Parties 
shall be limited tQ: 

a, prevention of unreasonably discriminatory priees or practices; 

b, protection of consumers from prices that are unreasonably high or restrictive due 10 
the abuse of a dominant position; and 

c. protection of airlines from prices that are artificially low due to direct or indirect 
governmental subsidy or support. 

2. Prices for international air transportation between the territories of the Parties shall not be 
required to be filed, Notwithstanding the foregoing, the designated airlines of the Parties shall 
continue to pmvide immediate access, on request, to infonnation on historical, exisling. and 
proposed prices to the aeronautical authorities ofthe Parties in a manner and format acceptable 
to those aeronautical authorities. 

3. Ncithc:r Party shall take unilateral action to prevent the inauguration or continuation of a 
price proposed to be charged or charged by (i) an airline ofeither Party for international air 
transportation between the territories of the Parties, or (1i) an airline ofone Party for international 
air transportation between the territory of the other Party and any other country, including in both 
cases transportation on an interline or intraline basis. If either Party believes that any such price 
is inconsistent with the considerations set forth in paragraph 1 of this Article, it shan request 
consultations and notify the other Party of the reasons for its dissatisfaction as soon as possible. 
These consultations shan be held not later than 30 days after receipt of the request, and the 
Parties shall C(IOperate in securing infonnation necessary for reasoned resolution of the issue. If 
the Parties reach agreement with respect to a price for which a notice ofdissatisfaction has been 
given! each Part)' shall use its best efforts to put that agreement into effect. Without such mutual 
agreement, the price shall go into effect or continue in effect. 



Article 13 


Consultations 


Either Party may, at any time, request consultations relating to this Agreement. Such 
consultations shall begin at the earliest possible dah~j but not later than 60 days from the date the 
other Party receives the request unless otherwise agreed. 

Article 14 

Settlement of Disputes 

1. Any dispute arising under this Agreement~ except those that may arise under paragraph 3 
of Article 12 (Pricing), that is not resolved by a first round of formal consultations may be 
referred by agreement of the Parties for decision to some person or body. If the Parties do not so 
agree, the dispute shall, at the request ofeither Party. be submitted to arbitration in accordance 
with the procedures set forth below. 

2. Arbitration shall be by a tribunal of three arbitrators to be constituted as foHows: 

a. Within 30 days after the receipt of a request for arbitration. each Party shall name one 
arbitralor. \Vithin 60 days after these two arbitrators have been named., they shall by agreement 
appoint a third arbitrator. who shan act as President ofille arbitral tribunal; 

b. If either Party fails to name an arbitrator, or irthe third arbitrator is not appointed in 
accordance with subparagraph a ofthis paragraph, either Party may request the President of the 
Council orthe International Civil Aviation Organization to appoint the necessary arbitrator or 
arbitrators within 30 days. lfthe President of the Councll is of the same nationality as one orthe 
Parties, the most senior Vice President who is not disqualified on that ground shan make the 
appointment. 

3. Except as otherwise agreed, the amitr.! tribunal shall detennine the limits ofils 
jurisdiction in accordance with. this Agreement and shall establish. its own procedural rules, The 
tribunal. once formed, may recommend interim relief measures pending its final determination. 
At the direction of the tribunal or at the request of either of the Parties, a conference to determine 
the preclse issues to be arbitrated and the specific procedures to be followed shall be held not 
later than 15 days after the tribunal is fully constituted. 

4. Except as otherwise agreed or as directed by the tribunal, each Party shall submit a 
memorandum within 45 days of the time the tribunal is fully constituted. Replies shall be due 60 
days later. The tribunal shall hold a hearing at [he request of either Party or on its own initiative 
within 15 days after replies are due. 



5. The tribunal shall attempt to render a written decision within 30 days after completion of 
the hearing or. ifno hearing is heJd, after the date both replies are submitted, The decision of the 
majority of the tribunal shall prevail. 

6. The Parties may submit requests for clarification of the decision within 15 days after it is 
rendered and any clarification given shall be issued within 15 days of such request. 

7. Each Party shall, to the degree consistent with its national law, give full effect to any 
decision or award of the arbitral tribunal. 

8. The expenses of the arbitral tribunal. including the fees and expenses of the arbitrators, 
shall be shared equally by the Parties, Any expenses incurred hy the President of the Council of 
(he International Civil Aviation Organization in connection with the procedures ofparagraph 2b 
of this Article shall be considered to be part of the expenses of the arbitral tribunal. 

Article 15 

Termination 

Either Party may, at any time. give notice in writing to the other Party of its decision to terminate 
this Agreement. Such notice shal1 be sent simultaneously to the International Civil Aviation 
Organization. This Agreement shall terminate at midnight (at the place of receipt ofthe notice to 
the other Party) immediately before the first anniversary of the date of receipt of the notice by 
the other Party, unless the notice is withdrawn by agreement of the Parties before the end of this 
period, 

Arlicle 16 

Registration with ICAO 

This Agreement and all amendments thereto shall be registered with the International Civil 
Aviation Organization. 



Article 17 

Entry into Force 

This Agreement and its Annexes shall enter into force on the date of signature. 

IN WITNESS WHEREOF the undersigned, being duly authorized by their respective 
Govemments, have signed this Agreement . 

DONE at ._,-___,. this day of , 20_, in duplicate, in the English and 
languages, each text being equally authentic. 

FOR THE GOVERNMENT OF FOR THE GOVERNMENT OF 
THE UNITED STATES OF AMERICA: [country]: 



ANNEX I 

Scheduled Air Transportation 

Section I 

Routes 

Airlines or each Party designated under this Annex shall, in accordance with the terms of their 
designation, be entitled to perform scheduled intcmational air transportation between points on 
the following routes: 

A. 	 Routes for the airline or airlines designated by the Government of the United States: 

I. From points behind the United States via the United States and intermediate points to a 
point or points in [country] and beyond. 

[2. 	 For all-cargo service or services, between [country] and any point or points.] 

8. 	 Routes for the airline or airlines designated by the Government of [country]: 

1. From points behind [country] via [country] and intermediate points to a point or points in 
the United States and beyond. 

[2. 	 For all-cargo service or services, between the United States and any point or points.] 

Section 2 

Operational Flexibility 

Each designated airline may, on any or all flights and at its option: 

I. 	 opl!rate flights in either or both directions; 

2. 	 combine different flight numbers within one aircraft operation; 

3. 	 serve behind, intermediate, and beyond points and points in the territories of the Parties 
on the routes in any combination and in any order; 

4. 	 omit SlOpS at any point or points; 

5. 	 transfer traffic from any of its aircraft to any of its other aircraft at any point on the 
routes; and 

6. serve points behind any point in its territory with or without change of aircraft or flight 
number and may hold out and advertise such services to the public as through services; 



without directional or geographic limitation and without loss of any right to carry traffic 
otherwise pemlissible under this Agreement; provided that~ [with the exception of all~cargo 
services.] the service serves a point in the territory ofthe Party designating the airline, 

Section 3 

Change ofGauge 

On any se.!:::ment or segments of the routes above, any designated airline may perfonn 
intel1lational air transportation without any limitation as to change, at any point on the route, in 
type or number of aircraft operated; provided that, [with t]te exception of atI-cargo services,l in 
the outbound direction, the trans:portation beyond such point is a continuation of the 
transportation from the territory of the Party that has designated the airline and, in the inbound 
difC'ction, the transportation to the territory of the Party that has designated the airline is a 
continuation of the transportation from beyond such point. 

ANNEX II 

Charter Air Transportation 

Section 1 

A, Airlines of each Party designated under this Annex shall, in accordance with the tenns of 
their designation, have the right to carry international charter traffic ofpassengers (and their 
accompanying baggage) and/or cargo (including, but not limited to, freight forwarder, split, and 
combination (passengerfcargo) charters): ' 

1. Be1ween any point or points in the territory of the Party that has designated the airline 
and any point or points in the territory of the other Party; and 

2. Belween any point or points in the temtory of the other Party and any point or points in a 
third country or countries. provided that, [except with respect to cargo charters,] such service 
constitutes part of a continuous operatioll, with or without a change of aircraft, that includes 
service to 1he homeland for the purpose ofcarrying local traffic between the homeland and the 
territory of the other Party, 

B. In the perfonnance ofservices covered by this Annex, airlines of each Party designated \ 
under this Annex shaH also have the right; (1) to make stopovers at any points whether withln or 
outside of the territory of either Party; (2) to carry transit traffic through the other Port;ls 
:erritory; (3) to combine on the same aircraft traffic originating in one Party's territory. traffic 
originating in the other Party's territory, and traffic originating in third countries; and (4) to 
perfomi. intemadonal air transportation without any limitation as to change; at any point on the 
route, in type or number of aircraft operated; provided that, [except with respect to cargo 
charters,] in the outbound direction, the transportation beyond such point is a continuation oftbe 



transportation from the territory of the Party that has designated the airline and in the inbound 
direction, the transportation to the territory of the Party that has designated the airline is a 
continuation of the transportation from beyond such point. 

C, Each Party shall extend favorable consideration to applications by airlines of the other 
Party to carry traffic not covered by this Annex on the basis oreomity and reciprocity. 

Section 2 

A Any airline designated by either Party performing international charter air transportation 
originating in the territory of either Party, whether on a one~way or round~trjp basis, shall have 
the option of complying with the charter Iaws, regulations. and rules either of its homeland or of 
the other Party. If a Party applies different rules, regulations. teons, conditions. or limitations to 
one or more of its airlines, or to airlines ofdifferent countries. each designated airline shaH he 
subject to the !east restrictive ofsuch criteria. 

B. However, nothing contained in the above paragraph shall limit tbe rights of either Party 
to require ;;tirlines designated under this Annex by either Party to adhere to requirements relating 
to the protection ofpassenger funds and passenger cancellation and refund rights. 

Section 3 

Except with respect to the consumer protection rules referred to in the preceding paragraph, 
neither Party shall require an airline designated under this Annex by the otber Party, in respect of 
the carriag(; of traffic from the territory of that other Party or ofa third country on a one-way or 
round-tl'ip basis, to submit more than a declaration ofconfonnity with the applicable laws, 
regulations and rules referred to under section 2 of this Annex or of a waiver of these laws, 
regulations, or rules granted by the applicable aeronautical authorities, 

ANNEX III 

Principles ofNon~Discfimination Within 

and Competition among Computer Reservations Systems 


Recognizing that Article 11 (Fail' Competition) of this Agreement guarantees the airlines ofboth 
Parties "a fair and equal opportunity to compete:' 

Considering that one of the most important aspects of the ability ofan airline to compete is its 
ability to infoi111 the public of its services in a fair .and impartial manner, and that, therefore, the 
quality of infonnation about airline services available to travel agents who directly distribute 
such !nfonnation to the traveling public and the ability ornn airline to offer those agents 
competitive computer reservations systems (eRSs) represent the foundation for an airline's 
competitive opportunities, and 



Considering that it is equally necessary to ensure that the interests of the consumers of air 
transport products are protected ITom any misuse of such information and its misleading 
presentation and that airlines and travel agents have access to effectively competitive computer 
reservations systems: 

1. The Partie. agree that CRSs will have integrated primOI)' di.play. for which: 

a. Information regarding international air services. including the construction of 
connections on those services. shall be edited and displayed based on non-discriminatory and 
objective criteria that are not influenced, directly or indirectly, by airline or market identity. 
Such criteria shaH apply uniformly to all participating aIrlines. 

b. CRS data bases shall be as comprehensive as possible. 

c, CRS vendors shaH not delete information submitted by participating airlines; such 
information shall be accurate and transparent; for example, code-shared and change~of-gauge 
flights and flights with stops should be clearly identified as having those characteristics. 

d. All eRSs lhat are available to tfavel agents who dircctly distribute infonnation about 
airline services to the traveling public in either Party's territory shaH not only be obligated to. but 
shaH also be entitled to, operate in conformance with the eRS rules that apply in the territory 
where the CRS is being operated. 

e. Travel agents shall be allowed to use any of the sC(;ondary displays available through 
the CRS so long as the trave! agent makes a specific request for that display. 

2. A Party shall require that each CRS vendor operating in its territory allow all airlines 
willing to pay any applicable non-discriminatory fee to participate in its CR.,C). A Party shall 
require that all distribution facilities that a system vendor provides shall be offered on a non~ 
discriminatory basis to participating airlines. A Party shall require that CR.S vendors display, on 
a non-discriminatory, objective, carricr~nelltral and market~neutral basis. lhe international air 
services of participating airlines in all markets in which they wish to sell those services. Upon 
request, a CRS vendor shall disclose details of its data base update and storage procedures, its 
criteria for editing and ranking information, the weight given to such criteria, and the criteria 
used for selection of connect points and inclusion ofconnecting flights. 

3. CRS vendors operating in the territory of one Party shall be entitled to bring in. maintain, 
and make li'ecly available their CRSs to travel agencies or travel companies whose principal 
business is the distribution of travel-related products in the territory of the other Party if the CRS 
complies with these principles. 

4. Neither Party shall, in its territory, impose or pennit to be imposed 011 the CRS vendors 
of the other Party more stringent requirements with respect to access to and USe of 
communication facilities, selection and use oftechntcal CRS hardware and software, and the 
technical installation ofeRS hardware, than those imposed on its own eRS vendors, 



, . 


5. Neither Party shall, in its territory, impose or pennit to be imposed on the CRS vendors 
of the other Party morc restrictive requirements with respect to CRS displays (including edit and 
display parameters), operation, or sale than those imposed on its own CRS vendors. 

6. CRSs in use in the territory of one Party that comply with these principles and other 
relevant non-discriminatory regulatory, technical, and security standards shall be entitled to 
effective and unimpaired access in the territory of the other Party. One aspect of this is that a 
designated airline shall participate in such a system as fully in its homeland territory as it does in 
any system offered to travel agents in the territory of the other Party. Owners/operators ofCRSs 
of one Party shall have the same opportunity to own/operate CRSs that confonn to these 
principles within the territory of the other Party as do owners/operators of that Party. Each Party 
shall ensure that its airlines and its CRS vendors do not discriminate against travel agents in their 
homeland territory because of their use or possession ofa CRS also operated in the territory of 
the other Party. 


