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@ News:
U.S. Department of :

Transportation Otfice of the Assistant Secratary for Public Atfairs
Washingion, D.C. 20590

FOR IMMEDIATE RELEASE : DOT 168-94

Friday, LCecember 2, 1994 Contact: Richard Mintz
Tel.: (202} 366-4570

SECRETARY PENA ANNOUNCES SETTLEMENT
IN GM PICKUP INVESTIGATION

Secretary of Transportation Federico Pefia today anncunced a.
.settlement of the government'’'s investigation into alleged safety

defects in General Motors C/K 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

returﬁ, 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," said Pefia. "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.”

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 increased risk of post -
©erash fires at or after the tlme of desigrn and efforts t.o
zliminate or mitigate that risk.

® The ariﬁeria for evaluating whether an increased safety
risk is unreasonable,

On October 17, Secretary Pefia -made an initial decision that

L a safety defect exists in 1873-87 model GM C/K pickup trucks wizh -
- fuel tanks mounted outside the frame yails. In making the

announcement, he found that based on the record at that time,

;. thess trucke demeongtrated an increased safety risk and that th

L inereazed risk wasg unreasonaple. Pefia‘s initial decision was
. bagsed on a technical analysis by the department’s Naticnal

Highway Traffic Safety Administration {NHTSA} demonstrating that

" gince the trucks wereg introduced in 1873, there were
" approximately 150 fatalities in ¢rashes that were otherwise

survivable and that OM was aware of the increased risk asspciated
with the design of the trnakg but d;d ntt take steps to provide

adequate protection.

The December 6 public meeting in Washington will allow
interested parties the copportunity to provide additional \
information and argquments on the issues raised in this case,
Parties interested in participating in the public meeting should

‘eontact the NHTSA Office of Defect Investigation by Nov. 28 at

{202) 3166-2850 or in writing to 404 Seventh St., S. %., Room 5326

- Washington, D.C. 20530,

e

Copies of the letter and Federal Reglster notice may be obtained

by calling (202} 366-5571.



A  News:

U.5. Department of
Transportation Olrce of ine Assistant Secretary for Pubbs Aflars
" washegion, D 20580

POR IMMEDIATE RELEASE DOT 167-94 -
Wednesday, November 30, 1994 Contact: Bill Adams
- Tel.: {202} 366-~3580

INSPECTCOR GENERAL REPORT SAYS ' o
SECRETARY'S DECISION IN GM PICKUP CASE :
WAS WITHIN SCOPE OF HIS AUTHORITY

Completing its ingquiry into the D&pér:m&nt‘s process for
reaching an initial determination in the GM C/K pickup case; the
DOT's Office of Inspector General (0IG) today released its
conclusion that ﬁhe Secretary's decision was "within the sgope of
his authority and discretion™ and that the deliberative process
used in this maltter was causiétent with the Secretary's "decision-
making relative to significant Departmental decisions.”

» 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 inte
the process of department's initial decision to recall the trucks.

The IG report determined that existing statutes clearly
provided the Secretary's authority over all departmental opsrations
including the Rational Highway Traffic Safety Administration
JANHTSAY and. its administrator and that the Secretary may exercise
powers and duties delegated to other officials. "Our review ¢f the
act disclosed no- applicable limitations to . the Secretary's
authority relative to his involvement in the GHM defect
investigation and his associated degision-making," the report
nated, : ‘ ‘
The report also noted that the Secretary’s initial decision
was based, in -part, on the view that, "because this is not 3
clear~cut case, he wants to err on the side of making the publig’
fully aware of the issue and he believes a public¢ hearing will

contribute to that.”

4 ~[_ore-
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The [G's ingquiry disclosed no contacts befween departmental
officials and non~government personnel other than those already on
the public record and that there was no advance access hy non-
governmental personnel to the materials released on Ocy, 17)

The investigation also confirmed earlier media'reparts that:

O The Secretary regquested MNHTSA to prepare two draft
reports ~- one to close the case, another te order a recall -- to
aid him in the deliberative process. The report said, “Requesting
patis r&parts regarding the GM issue was ... consistent with the
Secretary's normal decision-making practice,” g

& HHTSA  Deputy Administrator Chris Hart made no
recommendation in the case to the Secretary even though he was

“invelved in preparing and editing the documents and providing
tea%nic&z sxpercise.

In the report, the Secretary told OIG that his involvement was
predicated on two factors: the vacancies in the administrator and
deputy administrator positions at NHTSA; and that it was a. very
important public policy issue for which he had been brought in very
garly on.

H

Due to  Privacy Act and Freedom of Information Act
considerations, the actual report cannot be released tﬁday, hut a
redacted versgion. wxli Le made available.

NN
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U.S. Department of

Transportation . Ditice of the Azsisiant Secretary for Pubie Altars
; : Washington, D.C. 20580

FOR IMMEDIATE RELBASE DOT 162-%4

Tuesday, November 15, 199%4 " . Contact: Richard Mintz
’ Tel.: {202} 36€-45%570

DOT TO MOVE FORWARD
WITH PUBLIC MEETING
IN GM C/K PICKUP CASE

The Department of Transportation today agﬁwuamad that it
will proéeaﬁ with é gcheduled December 6 mesting on the General
Motors C/K piakup iﬁvestigatian and specified additional
;nfarmanion it was seeking that could be useful in making‘a final
decision to close the case or order a racail.

Public meetings "serve 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, OM wrote to
Secretary of Transportation Federico Pefla regquesting that the
meeting ke cancelled and that the case proceed directly to court.

%, . . The Becretary feels that it is important Lo ensure
that the public mseting in fact serves both to elicit relevant
information and Lo provide a faiy and balanced opportunity for
all perspectives to be presented. Towards that end, the
department today is submitting for Federal Register publication a
notice requesting that interested persons desiring to appear at
the meeting address c¢ertain identified issues which the Secretary
views ag helpful in reaching his final decision,® the letter
continued.

The Federal Register notice includes tHe following issues
that the department asked to be addressed at the December 6
publiec meeting:

® Information supporting or refuting the technical analysis
that an increased risk of fire, fatalities and injuries
exists in the txucks.

~Tore -
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The Secretary made the settlement decision consistent with
his authority under the law. EBarlier this wesk, rthe DOT Office
of Inspector Ceneral concluded that the Secretary's involvement
in this case was fully within the scope of his authority and
digeretion. The IG'g report "disclosed no applicable limitations
to the Secretary’s authority relative to his involvement in the

i OM defect investigation and his assaciated decision-making.®

Under the gettlement, Seneral Motorsg agreed Lo commib:

O $8 million for the purchase of child safety seats for

S low-ineome familisg, Beoween 1898%9-93%, 1,376 unrestrained
cohildren four years old and younger were killed in passenger
T CATS.

o to supporting enhanced industry~wide standards chat

“will reduce the likelihood of fires in accidents. The goal will
‘'be to develop standards that reflect real-world conditions and

withgtand impacts of approximately 40 miles per hour.

O $11.855 million to education and advocacy efforts to
atrengthen drunk driving and seat belt laws and enforcemeny. By

_expanding specific and proven programs, NHTSA estimates that over

500 lives can be saved. Enhanced seatr belt programs can save an

Cadditional 200 lives, Last year over 17,000 persons were killed

in aloohol-related accidents,

o) 510 million to establish and operate a fire-safery

. regearch laboratory. This research effort will focus on the

development of new materials and test procedures for reducing the

© dikelihood of post-orvash fires.

o 35 million to expand research into treatment of burn

-angd byvauma vichims.,

o £% million to improve computer-pased design modeling of
injuriss and accidents. ‘

o $5 millien to human factors research, including the
effects of alcohol, drugs, and aging on drivers.

£

o $6.5 million to support blomechanics research and the

" development of improved crash-test dummies to laprove

- understanding of the impacts of crashes and how to design

vehicles o more effectively protect people in the fubture,

OM also agreed to move to dismiss the case it brought
against the government on Nov. 17.

Under the agreement, the Dec. & publi¢ meeting will not be

- held, and the government will close the investigation.

Baus
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EXGINEERING ANALYSIS EAS2.041

GENERAL MOTORS FICKUP TRUCK DEFECT INVESTIGATION

ENGINEERING ANALYSIS REPORT AND -
_ INITIAL DECISION THAT THE SUBJECT VEHICLES
CONTAIN A SAFETY-RELATED DEFECT ‘:

Octaber 17, 1994
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EXECUTIVE SUMMARY.

This Engineerin); Analysis was opened on December 8, 1992, as a result of granting a
ewiiniey from thz Censer for Auto Safety (CAS) and Public Citizen to “initiate & defect
investipation mto and recall all Chevrolet/GMC full-sized pickups (C/K-series) with fuel
tank(s} . . . mounted outboard of frame mils.”™ The objective of the investigation was to
deterrnine whether certain model vear 1970-1991 Chevrolet and GMC full-sized pickup
trucks contain a defect that poses an unreasonable risk 1w safety, related to the danger of fires
following crashes, with primary focus on side-impact crashes. In ihe investigation, the’
Kational Highwzy Traffic Safety Administration’s (NHTSA) Office of Defects Investigation
{ODi) conducted analyses of real-world accident data and performed laboratory crash tests of
the subject and peer vehicles, ODI alio addressed questions related to the compliance of
these trucks with Federal Motor Vehicle Salety Standard (FMVSS) No. 301, "Fuet System
Intezrity.” Additionally, ODI examined whether the fugl tanks and related components on
the trucks were undaly affected by corrosion that corid make them more Rkely 1o e
involved in a fire, ’

On April 9, 1993, ODY senl 4 recall request leter to General Motors Corporation (GM),
recommending that GM conduct a safety recall on GM trucks with fuel tanks mounted
outside the frame rails {subject vehicles). That letter was based on two principal factors:

1. Real-world accident data in the Fatal Accident Reporting System (FARS) indicate that
there 15 an increased risk of fatality caused by fire i side-impact crashes involving
the subject vehicles compared 1w 19731087 Foed full-sized pickup trucks. That
increased risk led to an estimate that. in 1993, an additional 5-6 fatlities would occuy
in side-impact crmshes involving the subject vehicles compared to what would occur if
those trucks had the same side-impact fire performance as full-sized Ford pickups.

Laboratory crash tests comoborated the findings from the real-world accident data
analysis. That s, in certain compamable side-impact crash tests, GM fuel tanks leaked
and Ford tanks did not, Further, these tests used instrumented test dummies,

Dummy measurements indicate that humans could have survived the crash forces ai
the impact speeds at which the subject vehicles leaked. While these speeds are well
in excess of the tmpact speed specified in FMVSS RNo, 301, the resuits indicate the
increased fire risk in the GM rrucks in crashes that are otherwise survivable.

2= ]

GM provided an extensive amount of data angd arguments in response 1o the recall request
letter. ODI1 has completed an exhaustive review and analysis of the GM submissions and has
conducted a variety of additional analyses asseciated with issues involved in this
investiration, These include:

» an assessment of the effect of corrosion on fued tank e’ ape and fire performance in
the subject vehicies:

*® an analysis of ron-fatal burp injuries in side-impact crashes involving the subject
vehicles:,

e WP M mand gt g - W
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an in-depth revies of all available police accident reports and other records of side-
impatt, fire-involved fatal crashes involving the subject vehicles 1o assess the crash
conditions arl everity of sach:

an update of the FARS analysis that Iad 1o the April 8, 1963 recall request letter:

an analysis of the reasonableness of GM's decision to design the subject vehicle with
side-mounted fuel tanks, given what GM knew about the safety risks assoc:ated with
that design and fie availability of feasible altemnative designs: and

an analysis of the information about the risk of post-crash fucl Icaks that became
availabie 1o GM daring the (ime the subject vehicles were being manufactored.

neigal Findings:

A review of GM submissions, as well as ODI testing, indicates that there are no data
on which 1o conclude that the GM tnicks 10 which FMVSS No. 301 applied, when
new, did not comply with the standard,

There are no data to indicate 2 relationship between fuel tank corrosion and increased
fire risk in the subject vehicles, either in side impacts or in non-crash incidents.

Apart from the basic degision 10 locate the fuel tanks of the subject vehicles ontside of
the frame rails, many of the specific features of the design of the fuel storage system
and the surmounding area have increased the hk{:i;bmci of post-crash fucl fires in the
subject vehicles.

Based om a review of 1979.1993 accidem daws reflecting the performance of full-sized
pickups in stde-impact fatsl crashes involving fire, occupants of the subject vehicles
experienced. 2,8 times as many fire-related fatalities {i.¢., fatalities in crashes in which
a fire occurred) per million registered vehicle-years 2s occupants of Ford pickups and
2.5 times as many as.occupants of Dodge pickups. Where the FARS code indicatso

- that the most barmful event (MHE) of the crash was fire, the GM-10-Ford occupant

faiality per million registered vehicle-years matio is 3.4 (o §, and the GM- w&}adgc
ratio §s f.§ 10 !

" Reat-world accident data do not support GM's contention that GM and Ford pickup
trucks have comparable side-impact fire performance and th - differences in driver
demographics and driver behavior explain the difference in the rates of fire-related

. and MHE = fire fatalities in side-impact crashes for the GM and Ford pickups. This
is demonsirated by the tremendous reduction in the rate of MHE ={ire side-impact
faualities that ooourred after GM moved the fuc) 1anks for these pickups inside the
frame rails in mode! year 1988,

Contrary 10 G&'s conientions, the MHE voding in FARS is a reliable indicator of the
nnmber of fatalities actnally caused by fire,

vi
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* FARS dat2 sdicate that, if past trends continue, there would be approximately five
additional fatalities due 1o fire in side-impact crashes in 1994 compared to what would
pccur if the subiect vehicles had the same side-impact fire performance as Ford fuli-
sized pickups,

. Reponts of non-fatal bumn injuries indicate that, if past trends continue, there would be
three to four additions! non-fatal burn injunies in 1994 in side-impact crashes
involving the subject vehicles comprred to the Ford pickups.

. Laboratory crash data indicate that, a1 cenain impact speeds and configurations, the
subject vehicles will deak fuel in s:de impacts, while comparable Ford pickups wili
not.

. While the crash severities in fatal side-impact, fire-involved crashes involving the
subject vehicles are far in ex0e5s of the severity spec‘,tﬁed in FMVSS No. 301, they

" are generaily iess (han the severities that result in fires in fatal side-impact crashes
involving the Ford pickups.

° OM -was aware 3t the lime it designed the subject vehicles in the early 1970s that
side -mounted fuel tank design presented an increased risk of post-crash fuel fed fires
in side impacts. compared 10 the risk associated with ather feasible aliemative
designs. Moreover, GM obtained addiiom) information demonstrating the increased
risk associated with the side-mounted tanks during the 15-year period the subject
vehicles were in produciion.

Principal Conclusions:

. The increased risk of death and injury from fire in side-impact emashes involving the
subiect vehicles is a result of the desipn of their fuel storage system, primarily the
location of the fuel tanks outside of the frame rails, sopplemented by other features of
the design.

» Given the siate of the art at the time and GM's awareness of the likely consequences,
it was unreascrable for GM to design the subject vehicles with fuel tanks outs:ée the
feame rails.

. The increased safczy risk due (0 post-crash fires in the suhjccz vehicles is
enreasonable,

4
*

Therefore, on the basis of the entire investigative record, | have initially decided, pursuant to
4% U.S.C. § 301 18(a) (formerly section 152{2) of the National Teaffic and Motor Vehicle
Safety Act), that the subject vehicles contain a defect that relates to motor vehicie safety,

Vit
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ENGINEERING ANALYSIS EA92.041
GM TRUCK DEFECT INVESTIGATION

A. BACKGROIND

This Engineering Analysis was opened 1o investigate whether General Motors (GM) 1970-
1991 full-sized pickup trucks and chassis-cabs with fuel tanks located cutside the frame rails
(the subject vehicies) contain a "defect which relates o motor vehicle safety™ within the
meaning of section 152 of the National Traffic and Motor Vehicle Safety Act (the Act),
recently recodified as 49 U.S.C. § 30118, Under the Act, “defect™ is defined 1o include
“any defect in performance. construction, componsnts, or materials in motor vehicles,” while
“motar vehitle safery™ is defined as “the performance of motor vehicles . . . insuch a
manner that the public is provected against enreasenadle risk of accidents occurring as a
result of the desipn, construction or performance of motor vehicles and i also protected
against unreasomable nisk of death or injury to persons in the event accidents do ogeur L L . J°
The alleged defect relates 10 the performance of the subject vehicles in protecting against
post-crash fuel leaks and fire in crashes, with primary focus on side-irapact crashes.

This investigation has, from the outset, been different from the majority of safety defect
investigations conducted by ODL First, it involves a "crashworthingss™ aspect of vehicle
performance, while most of ODI's defect investigations involve "crash avoidance” issues;
e.g., braking problems, steering problems, etc. In addition, in most investigations, the
alleged defect uvolves 2 sysiery or component that does not funciion the way it was
designed, ¢.g., "a broken pant.” In such investigations, the alleged defect often appears in
only a small percentape of the vehicles under investipation, and ODI's initial inquiry is on
how many of the vehiclas covered by the investigation bave experienced the afleged defect,
Only if the defective condition exists in more than a dg minimis number of vehicles does
ODI proceed 10 analyze whether the defect relates to motor vehicle safety,

In thig case, since the alleged defect is inherent in the design of the fuel starage system of
the subject vehicles, all of the subject vehicles have the alleged defect. Thus, the issue of
whether (he vehicles have a safety-reisted defect tums on the issue of whether that design
creates an "unfeasonable risk of death or injucy to persons” in the evemt of «+ crash.

B. THE FETTIION FOR A DEFECT INVGESTIGATION

In a fetter dated August }4, 1990, CTAS and Public Citizen petitioned NHTSA 0 "initiate a
defect investigation into and recall all Chevrolet/GMUC full-sized pickups (C/K-series) with
fuel tank(sy . . . mounted outhoard of frame rails.” The petitioners alieged that, because of
g tovanen of the @nks, “thers i no frams member (o protedl the ank from crush in side
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impact or sideswips.” The petitioners funther aileged that GM concealed that it sas aware of
a design defect and continued (o market vehicles with this design through 1987}

Included with the petition were brief descriptions of $1 incident repornts allegedly involving
fuel ank fires in pickup trucks, including the subject vehicles. Of those incidents cited by
the petitioners, 19 involved full-sized GM pickup trucks and/or chassis-cabs with side-
mounted fuel tanks, However, based on the information provided in two of these 19
incidents, the agency cannoi determine s Lether the side-mounted fuel tank was
compromised, Eiphteen involved GM vehicles ontside the scope of the ifvestigation
{passenger cars, pre-1973 wtrucks, and heavy duty tnucks), Another 13 involved non-GM
vehicles, Adkditionally, the yearfmake/model of one vehicle could not be determined.

In three subequeit Ietiors, dated September 14, October §, and November 13, 1962, the
petitioners idemtified additional lawsuits and provided arguments and supporting daia,
including the contention that the subject vehicles “do not comply with Federal Motor Vehicic
Safety Smndard No. 301" The petitioners also presented deposition testimony from Mr,
Ronald Ebwell, a formzr GM engineer, who testified about crash tests conducted by GM on
these vehicles in the 2arly 1980°s.  The petitioner; alleged that, "as M. Llwell’s depositions
show, these tests clearly revealed the hazards of tie side tanks outside the frame because the
fanks of the test vehicles ruptured fikg split melons,”  Subsequent submissions oy the
petitioners concemning the investigation are also in the public file.

Upon receipt of the petition, ODE wrote 8 lzner 10 GA to request information on releva
vehicle productior volumes, vehicle testing, consumer complaints, accidents, fatalities,
injuries. and lawraits. The agency also sert ierters 1o Ford Motor Company (Ford) and
Chryster Corporation (Chrysier) 1o obtan comparable information, such as crash 1est repons,
complaint data, and lawsuits, about “peer” full-sized pickup tucks. In addition, QDI
initiated an analysis of accident data files 1o assess the performance of these trucks in real-
world crashes and begas a series of crash ests,

Based an the petitinn and its supplements, manufaciurer resnonses, real-world accident data
analysis. and crash 1csts conducted by ODI, the petition was granted on December B, 1992,
and this engineering ana.vsis ms opened.

' The public {ile for thiy investigation is divided o a defec petition file (DP92-0196),
which contains the documents fxeivaad o prepared by ODI during its consideration of the
petition for a defect investigation (g, between August 14, 1992 and December 8, §1992),
and 2n Engincering Analysis file (EA92.041), which cont _.s the documents received or
prepared by ODI afier the petition wis pranted, The pages of the documents in the EA fike
are npumbered consecutively and cumulatively in « "Bates” numbering system, and page
references in this Repod 1o such documents will be (o their six-digit Bates page number,
Each sepasate documont amd oxhibit in the DP file has it owa individea! sumber, bazed on
its date of receipt, but they were not given cumulative page numbers, Thus, page references
in this Report to such documents will be ta their DP document or exhibit aumber gahere
applicablel and to their own internal pagination.
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C. SCOPE OF THE INVESTICGATION

e Th= "subject velucies” are all model year 1973 througl 1991 full-sized GM pickup
ir.:0hs and cab-chassis {through the 30/3500 series) oquipped with fuel tank{s)
i sined oastboard of the main frame rails. For model year 1970 through 1986, GM
wabeted the rtwo-whee! (2wd) diive truck a5 a C model and the four-wheel (dwd) drive
as a K model. Swarting in 1987, the T and X mode! mames were changed 10 the R
and V mode! rames, respactively, for vehicles equipped with fuzl tanks outside the
frame rails, The R and V models continued through 19917 GM caies the tek’'s
carrying capacity as Y%a-ton {Chevrolet 10 series, GMC 15 series, and Clevrelet/GMC
1500 series), % -top {(Chevroler 20 series, GMC 25 serips, and ChevroleVGME 2500
seriesy, and i-ton (Chevroiet 30 series, GMC 35 series, and ChevroletVGMC 3500
serics),

® - The allened defect is any failure, malfunction, or performance of the fuel storape
systemn in the subject vehicles that resulls in, or conld result in. fucl feakage andfor
fire as 4 result of 3 vehicle ¢rash,

D. FEDP&&!,, IOTOR VEHICLE SAFETY STANDARD NO. 301, "FUEL
. SYSTEM INPEGRITY -

NHTSA established FMVSS No. 301, *Fuel System Integrity,* to "reduce deaths and
injuries occurming from fires that result from foel spillape during and afier motor vehicle
peishes™ (49 CFR. § §71.301). The standard addresses fuel sysiam integrity in various crash
modes, including side-impact. by limiting the amount of fuel that may teak during and afier
the ¢rash test. Originally, only passenger cars had to conform with the FMVSS No, 301
requirements.  However, beginning with the 1977 model year, ligin trucks {including the
subjoct vehicizs) had to comply with FMVSS No, 301 requirements for 30-mph frontal
impacts. Trucks wiils 2 Gross Vehicie Weight Rating (GVWR) of 6,000 Tbs or less also had
1 comply with requirements for 30-mph rear impacts, The following model vear, 1978, the
20-mph side and 30-mph rear-impact requirements also became applicable to all vehicies of
10,000 jbs GYWR or less. including the subfect vehicles,

. DEVELOFMENT OF THE FUEIL TANK SYSTEM IN THE SUBIFCT VEHICLES

The fuel tanks in the subject vehicles are mounted outbosrd of the main frame mils, as
shown in Figure 1, Prior 1o 1973, the standard fuel tank in OM’s full-sized pickups was
tocated inside the vehicic cab (Figure 2}, Beginning in 1570, owners could have Chevrolet
or GMC dealerr insall one or two 18.5 galion auxiliary tanks outside of the frame nails,
Also in 1971, there was a factory-Inztalled optional auxiliary tank which cou.d be located
betiad the rear axie bevween the frame rails. GM stated in itz Octaber 9, 1932 msponse 0
ODIs first information request (DF #12, at page 40), that this was offered to 1 vovide

Simce model year 1988, GM has used the C and K model dc signation for its newly-
designed trucks with fuel tanks locawed inside the frame reils,
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additicaat fuel capacity. With the 1971 model year, GM offered production option NL2,
which was a GM factory-instalied (as opposed to dealer-insalled) 19-gallon anxiliary fuel
tank incated outside the drives's side frame rail.
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Figure 2. GM Pickup Standard Funl Tank Mounted Inside the Vehicle Cab
{Mode! Year 1972 gnd Earlier)
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For model year 973, FiM sedesigrnd the entire C7K truck for the finyt time since model year
1963, Depending upon »heribase and equipment chosen, thase vohicles wore equipped «ith
single or dual 16- ¢ 20-galion fuel tanks. All vehicles came equipped with a standard tank
hacated outside the night (passenger side) frame rail. Those purchasers ctoting © Lwrease
fucl capacity could order an optional fuel tank which was mounied ouiside the Ieft (deiver
side) frame rail. The optional tank’'s capacity aiways matched that of the standard tank, i.e.,
GM never offered C/K's with a 16-palion tank on one side and a 20-gallon on the other. In
the model year 1981 trucks. GM moved the standard fuel tank location from outside the right
frame rail 10 nutside the left frame ral. - The optional fuel tank was then placed outsice the
tighe Frame rail. . :

When designing the 1973 tmick, GM provided enough fuel capacity 1o pemmit 2 range of 409
miles, Al that time, GM anticipated the vehicies would average approximately 10 milns per
gallon and thys made available up to 40 gallens of fucl capacity.  According to GM (October
9, 1902 recpomnse (DP 212) at page 40}, it diJ this. "10 mear the aceds of GM customers,
who had been demanding additional fucl capacity since the ate 19607s."

Reginaing 1. mode! year 1981 GM offered the trucks with 8 standard }6-palion tank {shon
wienibase) and 20-palion tank {long wheelbase) mounted cutside the left frame rail. 'f
additional fuci capacity was desired by th purchaser, GM provided dual 16-gailen taks for
pickips rated at fess thas 8,600 s, GVWR and duzl 20-gallon tanks for pickups re.ed 2t
8,800 Ibs. GVV/R and higher.

F. EREVIOUS INVESTIGATIONS AND RECALL
F.1. EA74.259: Fuel Tank on 1973 Chevrolet Pickups

1o earty 1974, ©TT received 2 fetier from the West Visginia Governor's Highway Safey
Administration, regarding the puncture of 3 fuel tank on a 18974 Sickup truck. The ktter
stated that the fuel tank located on the right-hand side of 3 1978 Chevrolet pickup truck
leaked as @ result of being struck by flying debris as the truck pausexd another vehicte. The
srriter exprossed concern that, althouph 2 guard sas provided for most of the tank, this puard
did not cover the complete tank, and alleged that the design constinuted a safety hazand.

QD1 Zound that a plastic shield was attached to the s-am weided flange on the front of the
tank and was bolied 10 a bracket mounted to the frame, OD! analyzed the complaint from
the stzndpoint of the desree of protection that the plastic shield provided from damage caused
by stonvs thrown up as the truck drove down a highway. At that time, GDI had no other
complaints on this issue.  Based on the lack of complaints and po indication of a possibie
defect 1rend, the investigation was closed on June §, 1974,
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F.2. EA90.01%: Fuel Tank Corrosion on 1984 through 1986 C and K Pickups

On Maeh 20, 1990, ODI opened an inve:tigation concemnirg alleged cormosion of the fuel
tanks in GM's 1984 through 1986 C/K pickep irucks. Thre prastic shield, which covened the
wavi, n from, and back of the sink, was coilecting road debris, such as myd and sand, thus
aU2e ng moisture retention arcund the tank. It was alicged that this resultad in increased

~ ;sosion and ’hc' ok leagage.

o accidents, fires, lawsuits, or injunies were veported as 3 resuit of this alleged defoct,
UDI received 28 complaints. and GAM forwarded 132 complaints during the invesugation,
There were no warmanty claims, since the tanks usvally corroded & high milcage.

Purinp the investigation, the agency conductsd a survey of vehicles in the Columbus, Ohio,
area. Twelve vehicles mere examined. Of those 17, 2 were found to be woeping fuel when .}
the shicld s removed, but the foak was so small thac it was wnmeasuribie, i

ODI afwy comracrnd with Calspan Comeration to have 2 selephone survey performed. This
survey of 38) eaners in six siates obtained informaticon pelated to fucl tank leakage. The
purpose of the survey was 1o Jetermine the mumber of owners who had experienced 2
problerm with fust (ank Teakage or noticed odors of fuel from the tank area of the vehicle.
The owners were located in the ctates of Florida, Louisiara. Michipan, Minnesots, Missourt,
and Texdas.  The survey Jound that 118 percent (45 out of 381} of the owners reported their
vehicles had = fuel tank replaced due 1o carrosion. Ag additions? 14 owners reported
notizing fuel leakage. but had not replaced the tank. The 2verage miileaze of the vehicles
with replaced tanks was appreximately 94,700 miles-and the average age was 7 years,

The invesugation was closed on February 24, 1992 because the complaint rate was low, the
average milcage and age of vchicles with leakage was high, and there svere insufficient data
to indicate the presense of a wifely-related defect.

F.3. Recall 87V.002: 19841986 GM Chassis-caly Vehicles

In janvary 1987, GM recalind 61,668 19531950 1 on chassis-cab trucks 16 install « plastic
shiekd oror the nose of the fuel @nk(s) o prevent the “sied runner” (2 structural oib intended
to strengthen the cab foorn) frum pencturing the upper right comer of the fuel tank ina
crash, GM discovered this condition as a result of its crash test C-6314 conductiad on

Aprit 22, 1986, In that test. a £-30 chassis-cab equipped! with 2 low service body (simiar to
what utility companies use) was subjected to a 30 degree oblique frontal impact a1 30 mph,
consisient with the fost conditions mguired by FMVSS No. 301, The vehicle test weight was
8,500 tbs. The test resuited in leahage when, due 1o vehicls crush and frame dgfmmalwa,
the fuel tank was ponvnired by the ded runner.

An eardier crash st conducted by GM test number C-4308, October 18, 1977) had resulte:

in 2 fuel tank failure dug 3o a sled minner-to-lank puacture i a C-30 test vehicle ballasted to

an 8,500 [b test weight, The problem wos corrected at thas time through the installation of
plastic shield eer the leadiag edpe of the fuel tank. The efficacy of this shicld was then

FRE BLY
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confirmed during tests C-43380, C-4351, and C4360 (conducied berween Decermnber 1977 and
Jamary [978) when no tank puncturing was observed at a veiicle test weight of 8,500 fbs. -
Based on GM's enginegring judgment, all 1978 through 1993 £-30 chassis-cabs were
centilied 10 comply with FMVSS No. 301 when tested at their maximum tcst weight of
83500 Ibs. On May 15, 1986, GM Truck and Bus Engineering reported that a possible
noncompiiance with FMVSS 301 existed op cenain chassis-cab models. On January 15,
1987, GM notified NHTSA that it weuld conduct a safety recall (87V-002} to aﬁdmss this
noncompliance,

On April 19, 1993, GQDI sent an information request 1o GM 10 gather pertinem information’
refating 10 (e 1987 mcall and 10 ascertain whether it might be milated o the cumment
investipation. GM responded on May 14, 1992, In summary, GM siated that due 1o an
engincering oversight, the sled runner shizld had been omitted from the 1984-1986 C-Sﬁ}
chassiv-cabs, thus nocessitating \he 1987 recall,

G. DESIGN, MATERJAL. ANIVOR FRODUCTION M N

Throughout the production run of the subject vehicies, OM made a number of changes 1o the
design of the fuel sysiom. A detailed description of these design changes is contained in the
public file for this investigation. The following semmarizes the most significant changes.

. Model year 1975 —the filier neck was Jhanged to meet evaporative emission
requirements. The new filler neck had 3 built-in trap door no2zle restrictor (o prevent
the use of service station nozzies shat dispense leaded gascimc Alse, the fuei sysiem
was sealed and vented to a charcoal canister, )

. Model year 1978wa flange was added to both Jower fear comners of the cab to

improve fuel system intagrity in side impacts.

. Mode! year 1979 —the fifler cap and filler mck were mssexi behind a bedy panel

door,

» Muodel year 19802 "racws™ was added 1o both lower rear comers of the cab to
improve fuel system integrity in side impacts.

» Model year 1981-the standard fuel tank location was changed from the right side to
the left side, and the optional tank location was changed from the Teft side to the right
side.

4 Mode} year 1984-the tank suppornts were modified, 2 new plastic shield was added 1o
mprove perfonnance in side impicts, and a new filler neck support housing was
added.
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H. COMPLAINTS

0ODI1 has received and analvzed seports from a variety of sources {including GM3 concerming
fuel tank failures that cccerred due to impact andfor corrosion. Where possible, OD1 bas
attempizd to compare complaints received from thes: sources with the data contained in
NHTSA's Fawal Actident Reporning System (FARS) (a census of fatal erashes Trom 1975
forward). In some cases, reconciliation is not postibie due 1o the nature of the information,
€.g., the accident did not involve fatalities, or occurred so recently that it has not vet been
entered into FARS. The information in this section is current through Apeil 1, 1984, -

QDI has reviewed information about 555 accidents that appear 1o be relevant to this
investization; i.e., the report involves at least one C/K truck with fuel tanks located outside
the frame rails, and fuel Jeaked from the C/K's fuel tank(s). In addition. ODI has also
received complaints of fuel tank corrosion. However, none of these allege a vehicle fire,
The cormsion reports are discussed in detail in section M. T, '

Table T show the number of reported incidemts mvolving the alieged defodt from Jarmary
1973 through April 1994 that have been received from all spurces, with duplicate reponts

removed. .
” e vymr— o w e WS S5
Tabis 1. Summary of Complaint Reporis
e —; S T o e
GM Other TO’%’&L
Sourees
t accidents with Fuel Leak . k35 30 533
Fuel Leak, Fire ' 480 30 510
¥ Fuel Leak. No Fire 30 0 30
E Fuet Leak, Fire Unknown 5 0 15
| Non-Fazal Bumn Injuries W03ISE 2 1057158
tAccidents/Injuries}
To Truck Occupants R67127 272 BR/129
{Ac.sdents/Inpiries) )
‘o Striking Vehicle Occupants 17129 00 1729
{Acridents/Injurics)
et ek . ity ——

ire addivon o e complaints sellecied B th above tabie, U2 has roviewed FARS daw
reflecting a total of 284 Nre-involved, side impact fatal crashes involving a subjest vehicle
that occurred during the period 1975-1695. Those 284 crashes resulted in 341 faalities 1o
occupants of the sublect vehickes angd 29 fatalitics 10 occupants of e striking vehicke, for g
total of 370 fire-related fatalities,

' | x : “ : NC2 105
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1. SUBIECT VENICLE POPULATION

GM produced 9,219,248 of the subject vehicles from model year 1973 through 1991, GRS
was unable to state how many 1970 through 1977 trucks were equipped with the options?
auxiliary tank located outside of the frame nil(s), Additionally GM was unable to state how
many of the 1973 through 1978 trucks were equipped with dual fuel tanks, but did provide
dual tank populations for 1983 through 199) model vears. Beginning with model year 1988,
the standard tank location was inside of the frame tails for all pickups except for errtain X
and J-ton chassis-cab frucks, which retained the prior design with the tank location ovtside of
the frame rails. Table Z shows the number of subject vehicles produced from model year
1973 through 1991, The vast majority of subjext vehicles (9,148,686) were pax!‘azcd from

rodel year 1973 through 1987,

— o 2, G Tmi'?‘wdun»n . ’
Model Year Production
1973 748,068
1914 % 448
197% £75.654
] 19% 792,734
Ty 914,784
- 1978 718 954
1979 899,592
19440 473,952 {
108 487,165 .
1932 416,196
19R3 330,169
1984 188,782
1985 $1.1.280
1986 478 463
1987 308,400
1988 30,533
1940 24,212
1990 7,315
15312 492
TATAL 9.219,24%
RS—

i
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" face is parallel (0 the longitudinal axis of the veiizie, The barrier is 24% inches high, 78

18

Based on vehicle registration dasa obiained from the R.1L. Polk Company (R.1. Polk), ODI
estimates that as of July 1, 1994, 4.8 million of the wh;eci vehicles were in use on U.S,
nighways,

J. SERVICE BULLETING: GM issued no seevice bulleting related 1o the alleged defect,
K. COMPLIANCE WITH FMVSS NO, 303

As noted i1 section B, the petitioners claimed that the subject vehicles "do pot comply with

Federal Motor Vehicle Safety Standard No, 301." To address the compliance issue, ODI -

requested GM ‘s contification.data to assess its basis for certifying comphance with FMVES

No. 301, Ins addition, ODI conductez! a series of side-impact tests under the procedures

specified in FMVSS No. 301 to further assoss this issue.  As noted in section D, FMVSS

No. 301 specifies Limits of fuel Teakage from vehicles when tested in frontal, side and rear .
barsier impacts. For side impacts, FMVSS Ko, 301 requires that the vehicle be impagcted

fateralty on either side by a Rai-faced barrier mo~ing at 20 mph. In side impacts, the barrier

inches wide, has 2 ground clearance of § inches, ood weighs 4 000 Ibs. The vehicle™s fuel
tank is filled 10 between 90 and 93 percent of capacity with stoddard solvent, a ligeid that
has similar characteristics 1o gasoline, hut is much less Nammable, In accordance with
FMVSS No. 301, two uninstrumented test dummies are positioned in the outboard seating
positians for these tests. Fuel spiliage may not exceed | ounce by weight from impact untii
motion of the vehicle has ceassd, and shall not exceed 2 total of § ounces by weight in the 5-
minute period following cessation of motion, For the subsequent 25-minute period following
cessation of motion, fuel spiflage during any -minute interval may not exceed 1 ounce by
weight,

The majority of C/K trucks covered by this investipation were mqmn:ﬁ when new, to.
comply with the requirements of FMVSES No., 301,

K.i. Legal [ssues
G has contended that because the subject vehicles comp y with FMVSS No, 3{}2 and
because safety standards must “met the need for motor vehicle safety,” NHTSA lacks the
awthority 10 determing that they comtain 3 safety-related defect. NHTSA disagrees.

Under the Safety Aot all vehicles, shien new., must comply with all applicable Federal motor
vehicle salety standards. The Act defines motor vehicle safety standands as "[pinimgm
standards for motur vehicle performance . . .7 (emphasis supplied). - Moreover, NHTSA's
concerns ary not limited 0 whether a product complies with safety standards when new, bot
alse include whether it protects the driving public against an unreasonable risk of accidents,
injuries, and death thiroughout s lifetime. The provissons of Pant B of the Act, authoriuing
recalls to correct safety defects as well as noncompliances, supplement and compiemant the
statutory provisions for adoption and enforcement of safety standards 10 maximize the
protection of the public,
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Under 45 U.S.C. § 30111 tformerly section 263 of the S:sﬁ:iv Act, NHTSA's safery
standards must be "practicable,” "meet the need for motor vehicle safety,” and be stated in
“objective terms.” They must also be “reasonable, pragticable, and appropriate for the
particular type of motor vehicle™ for which they are prescribed.

It 15 impeossibie 10 promulgate standards that will cnsure that all designs and manufacturing
processes do pot ¢reate unreasonable safety risks, Nor can standards for new vehicles
completely guard against designs or processes which, over time, Jead o amsonabie risks to
the driving public, because of factors such as znzmufacz'urmg flaws, deterioration, or the
manner in which vehicles are operated. It is also impossiole to ensure that Jaboratory tests
adequatciy represent all real-world crash circumstances. Thus, even if a vehicle's fuel
system did sot leak under the specific test conditions set sut in FMVSS No. 361, it might
stilf present an unreasenable safety risk under different real-world ¢rash conditions. If a
particular aspect of 2 vehicle's desipn or performance appears 10 create an unusually high
risk of accidenis, deaths, or injuries, it is appropriate fﬁr the agency to investigate whether

-the wehicle contains a safety defect,

K.2. GM Certification Testing

(M provided information detailing the basis for its certificadon that these vehicles complied
with the applicable requirements of FMVSS No. 301 in its responses of October 9, 1992,
January 29, 1993, and Apnl 30, 1993, In summary, the GM information indicaied. the
following. Since FMVSS No. 30] side-impect requirements were not applicable to light
trucks prior to mode! year 1978, a0 side-impact certification testing was performed for
carlier model years > For the 1978 model year, GM-conducted four right side and three left
side tests. For model year 1979, GM conducted six tests, all 1o the right side, stating "the
fuel 1ank instaflations are symmetrical side to side. Thus, a successful test on one side woeld
indicate comphiance of the fuel 1ank of the other side of the vehicle.” However, GM
conducted a seventh test {C-4421), the vehicle sustained 7.6 cunces of fuel leakage in the
first five minutes following the side impact. Although GM centified compliance on the basis
of the six passing tests, the seventh test fed GM 1o develop a design change to "increase the
margin of compliance with the side-impact requirements of FMVSES No. 301" for vehicles
marufactured late in calendar year 1979 (for model year 19803 and afterward, For mode)
year 1980, one side-impact test was performed on the right side with no fue! lvaks. For
model year 1981, GM performed one right and two left-side tests with no leaks. For model
year 1982, there was one left-side test, with no jeak. One left side test was conducted for
each of model years 1983 and 1984 with no leakage noted. No side tests were performed for
model year 1985 through 1590 trucks. GM siated that there were no changes made which
would affect compliance with the sandard. A thorough description of GM's compliance

* In anticipation of the effectiveness of FMVSES No, 101, in Ootober 1875, GM
conducted a side-impact test purssant (o the procedures of the standard on 2 1975 C pickup
truck that resulied in a leak (Test C-3700). In response to that test, and other analysis, GM
mowfified the design of the subject vehicles to add a flange to the lower rear comners of the
cab prior to the effective date of the side-impact portion of the standard.

—ei T—————— ey
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testing and 1est resuits is containgd is GM's October 9, 1992 response (DP #12 a1 17-28). A
surmmiary is contained in Appendix I-D to GM's Apni 30, 1993 letter.

K.3. OD1 Testing Pursuant to FMVES Ne. 301 Procedures

Five subject and two peer vehicles were wested for ODI by the Vehicle Rescarch and Test
Center (VRTCj) in East Liberty, Ghio, m accordance with the side-impact test procedures set
out in FMVSS No. 301, These tests were eonducted on vahicles up to 31 vears old in an
effont to assess performance in FMVSS No. 301 test conditions.  8ix vehicles {four subject
and two peer) were wisted with "as scived” fuel tanks, A new fucl uank was instalied in
one other GM vehicle €2 1985 moded} for testing.  The tests were conducted at 20 - mph with
the test conditions specified in the standard, ¢xcept that no static rollover subseguent o
impact was performed on the first two vehicle tests.  Rellovers were performed on the
remaining five test vehictes. ODU's *Crash Test Protocel” for the FMVSS Ro. 301-type
tests appears at EA 000040, The results of the testing program are described in a VRTC
repont, "Summary of the Crash Test Program Concerning Fuel Tank Imegrity of Full-size
Fickup Trucks,” June 1993 (EA 005812}

Two of the four “as received™ GM vehicies and the one GM vehicle tested with 3 new tank
satisfied the side-impact fuel leakage requirements of FMVSS No. 301, The third "as
reeeived” GM truck leaked stoddard solvent from the engine compartment during the post-
crash rollover, The fourth "as recesved™ vehicle, a 1982 truck, sustained a fuel tank Jeak
from undemeath the forward tank strap.  Further examination indicated that the Teak resulted
from fuel tank corrosion.

Based on the resuits of these five side-impact “comphiance” tests on vehicles up to 11 years
old, as well as the 20 "cenification tests” suhmitted by GM, there are no data on which to
conclude that the suliiect vehicles 1o which the standard applied, swhen new, di not comply
with FMVSS No, 301,

L. ADDITIONAL TESTING
L.i. M Crash Testing

GM conducied several serics of fuel sysiem infegnty erash tests in addtion 10 those related
to FMVSS No. JO1 comphiance cenification, These consisted of side-impact fesis conducted
at speeds preater than 20 mph with either a flat-faced harricr of 2 vehicle as U ¢ striking
device. GM condocted 32 of these side-impact tests between January 4, 1972, and July 3,
1901 * Frve tests were Dat-faced bardier impacis info the subject vehicle at 30 mph, These
tests resulted in two fuel tank jeaks. One test was a car impact into a truck at 35 mph,
which rosulted in a fuel tank ek, Four tests were sdone in support of litigation at speeds

- - -

This figure does not include an anspecificd vumber of tests corducted by or for GM
it vonnection with litisation that bave not bees produced to NHTSA because GM asserts that
they are protecied from disclosure under the "work-product” doorrine.

¥
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ranging from 49 16 67 mph; two produced fue) Lk leaks and in two, the iest reponts
provided insufficient information 1o determing if & fuel leak occurred,

feginning on July 24, 198], GM conducted “fuel system integrity car-t-truck development
coiporate product performancs objective {TPPO) tests™ of the subject vehicles to "enhance
the ability of the fuel sinrage systein 10 manage significantly greater levels of energy” (GM's
Octoter 9, 1992 rsponse (DP #12) at page 15). Twenty-two vehicle-to-vehicle side-impact
testy were conducted at speeds up to 36 mph.  Three of these tests were conducted at 30
mph, and the final ninetess a1 50 mph. A detailed review of GAM's CPPO testing is
presented in the public file. '

These 1ests continued through early 1933, On the basis of this test program, GM modified
the fuel system jor the model year 1984 10 "enhance” the vehicles’ crash parformance.
Among other changes, the new design included 3 plastic shield, new Jower mounting brackets
with increased joad-capacity, a “breakaway” filier neck. and revised welding of the tank
scams. . .

Fluid loz3 was noted in all 22 CPPO tests, although aot all leaks were from comiproraised

fuel tanks. A fuel 1ank leak was observed in one 30-mpb mpact test and thineen 50-mph
tests. Fuel tank seam failores were noted in nine of those tests, tears and punctures were
observed in 4 tests, and & sending unit failure dccounted for one fuel tank jeak. Leaks from
both the fuel 1ank and other sources (e.g., filler pipes, vent tubes, and gas caps) were
observed in five of the 30-mph teos. Eight tests resulied in fluid Jeaks from other sources
aloae.  Of those, one was observed after a 30-mph impact and the other seven resulted from
50-mph impacis, ‘

L.2. ODI Testing

ODI developed a test program to examine the crash severities at which fuel leakage occurs in
the subject vehicles and in peer vehicles and the risk of occupant impact injury, based on
durnmy injury measuremeants, at such seventies, Eightean vehicle wesls were conducted at
VRTC ip addition 10 the FMVSS No. 301-type tests. The test vehicles included the subject
GM full-sized pickup trucks and peer vehicles. Vehicles were tested either with new fuel
tank systems o L the "as received” condition,  Most of the tests of the GM trucks were
performed on 1986-1987 models. Some static and dynamic component tests were alse
performed on the subject vehicles™ fuel tanks and related parts to suppont the crash testing,
Aside from the FATVES No. 30§-type tests described in section K.3, VRTC also conducted
FMVEE No. 214-type side-impact tests, vehicle-to-vehicle side-umpact tests, and pole barrier
sido-impaci wests,

VRTC also conducied testing of three fuel tanks using the procedure spesified for
commercial vehiclies over 10,000 1bs. in a standand issued by the Federnl Highway
Adminisiation (49 TFR Ch, &, Subpant E - Fusl ystems), The purpose was te compare
the performance of side-mounted tanks used on the subject vehicles with side-mounted
gommercial vehicle-type tanks used on certain Ford F-350 pickup trucke., The tests were
comfucted by filling the tanks with water to 2 veight equivalent to the maximum fuel load

—— - w—— "
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and dropping the tank onto a hard surface from a height of 30 feet: i.e.. s impact speed of
approviriately 30 mph. The standard allows 3 leakage rate not (0 excesd one ounce per
mirgie by weight, Tests were performed on two GM tanks and-ooe Ford tank. Both of the
GM fuel tanks leaked most of their contents upon impact. “The Ford tank feakage rate was
measured to be about 11 ounces per minute by weight. All three of the tested tanks
exceeded the maximum allowabie Jeakage requirement in 49 CFR § 303.67(e)(13. The
VRTC report, "Fuel Tank Drop Tests,” 18 included in the public file for this investigation,

The principal resulis of the VRTC testing were as Tollows:

1. The single fuel tank icak (3bour 10 cunces/min) noted during the FMVSES No. 301~
type side-impact tests was on 3 1982 Chevrolet K-20, which sustained a cut ina
rusty area of the tank. The other four GM vehicles tested did not leak at impact,
although non-tank components of one GM and one Ford truck leaked during the
post-crash roliover test.

2. No significant leaks were noted on three GM vehicles with new fuel tanks installed
that were iesied with the FMVSES No. 214 .moving Jdeformable barrier. In two tests
{at 33 and 45 mph), the barrier was in the "crabbed” condition simulating both
vehicles moving, as prescribed in FMVSS No. 214, In one test {at 43 mph), the
214’ barrier was not "erabbed.” but impacted the GM tiuck at 30 degrees from the
permendicular, with the vehicle's loagitudinal axis in line with its velocity vector.

3. When impacted at the fiel tank location at a 30 degree angle from the perpendicular -
by & 1987 Ford Taurus at 45 mph, icaks in the GM tank were noted from the fuel
gasge sending unid seal, the filler hoxe {which separated from the filler neck), and a
senall cut and a kol in a rusty anca of the tank. These leak sites were verified afier
the tank was removed from the vehicke following the test,  After subsequently
refitfing the tank to the sending unit Q-ring. about 29 cunces leaked from the small
cut before stopping after 10 minntes.  An wdentical test with a 1987 Taurus striking a
Ford pickup truck ot the same impact point produced leakape of 5§ ounces in one
minnte from the Fuel sesorveir mounted on the inside of the left frame rail,

4. When impacted at the fuel sk Jocation at a 30 degree angle from the ixrpenﬁiwizr
by o 1986 GM pickap truck at 45 miph, no leakaje was noted in either the GM or
Ford trucks, .

S, When impacted 3t the fuel ank location at a 30 degree angle from the perpendicular
by a 199] Chevendet Caprice at 60 mph, izakage fram the fuel 1anks was aoted on
both the GM {tank split at one end and sprayed fluid; and Ford (small hole puached
tn tank} trucks,

6. When impacted at the fueh 1ank keation at a 30 Jegree angle from the perpeadicalar
by & 1991 Chevrolet Caprice at 50 mph, significan leaks/spray wers noteg froi the
tank (in “as peccived” and now conditions) on these GM trucks, but no leaks were
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notzg during @ similar test on a Ford troes.  Dummy, injury measurements indicated
that these crashes were survivable,

7. When impacted at the fuel tank focation in g vehicle-to-pole test at 20 mph, Jeaks
from the GM tank were noted from the deformed sending unit of the tank, while no
feaks were noted during a simila- 1est on 3 Ford. Dummy injury measurements
indicated that these crashes were survivable,

8. The results of the crash test program arc consistent with real-world crash data
described in section N.1. That i, real-world crash data indicate a difference
between GM and Ford pickups in the fikelihood of fire ocourrence in fatal side
crashes. These tests indicate a difference in fuel tank integrity betwezn these two
vehicles in high-speed side crashes, in which dummy infury measurements indicated
that these crashes were survivable. ;

L.3. GM Cam;;amtive Crash Testing of Ford and {GM Trucks

o an effort 10 rebut ODI's testing, which demonstrated that the subject vehicles are more
likely to l=ak fuel in certain side impacts than similar Ford pickups, GM contracted with
Failure Analysis Associates (FaAA) to conduct 2 series of rear-impact tests of full-sized Ford
and (3M pickup trucks fo compare their fuel system integrity perforraance i rear crashes.
Since some 1973-1987 Ford F.series trucks had optional fuel tanks mounted behind the rear
axle, the FaAA testing was designed to demonstrate that vehicles with fuel tanks mounted in
the rear will expeneace leaks in rear-impact crashes at erash seversties that would not
produce a leak in the subject vehicles with fuel tanks mounted on the side.

FaAA conducted two rigid pole rear-impact tests at 20 and 30 mph, and one 50-mph vehicle-
ta-vehicle rear-impact test on Ford pickups and a 30-mph pole rear-impact test and 2 30-mph

~ehicle-to-vehick rear-impact test on GM pickups. In afl three tests of the Ford trucks, there
was z losg of fuel system inteprity. In neither of the tests of the GM trucks was there a loss

of fuel system intogeity,

- NHTSA agrees with GM that varions lshoratory tes! conditions can be chosen that show
differsnces in fuel system perfonnance between two different vehicles in a particular crash
mle, However, as described below, NHTSA finding of an increased tisk of post-crash
fires in the subject vehicles is based primarily on extensive analyses of real-world crashes,

In real-world. side-impact fatal ¢rashes. there is 2 difference between GM and Ford pickup
tnick fire performance. The QDI laboratory crash 125t results are consistent with, and
support, this finding. However, FARS data indicates that in fatal, rear-impact crashes where
fire caused the fatality, the GM and Ford trucks have almost idemtical fire performance; i.e.,
0.0 faialities per miilion registered vehicle-years for the Ford pickups and 0.08 faulities per
million registered vehicle-yeary for the subject vehicles. The objective of ODI's crash wsting
was (o understand the vehicle design factons which may explain reai-world differences,

Since avaitable data do not suggest any real-world differences between the GM and Ford
trucks in rear crashes, the GM rear-impact tests do not undercut the agency’s initial
detormination.

(’}G':}‘i’/?’“
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M1, Corroesion
As part of 1his investigation, ODI examined whether there was any increased risk of fire

associated with corroded fuel tanks in the subject vehiclcs, The results of the carrosion
analysis are described in the OD1 repornt, "Corrosion and Fuel Tank Integrity,” which

appears in the public file for this investigation.

QDI reviewed all previous fuel tank corresion investipationsfrecalls, analyzed comsumer
complaints received by ODI and by GM, examined FARS daw to analyze the possible effects
of vebicle age on firc-involved crash rates, reviewsd state accident data files, analyzed State
Farm Mutual [nsurance Company vehicle fire claim data, analyzed vehicle fire data reported
ins the Mational Fire Incident Reporting System (NFIRS), and reviewed both original
squipment manufacturer (QEM) and afiermarket fuel tank pan sales,

The complaint data reflect & relatively fow complaint rate separding fuel tank leakage
associated with corrosion in the subject vehicles and present no information to suggest the
likelihood of fire resulting from such corrusion.  Neither the FARS data nor the Mighigan
state accident data suggest shar fuel 1ank corrosion in the subject vehicles contributes to fires
in crashes, Similarly, the Florida stale accident data do nof suggest a fire problem in these
vehicles due 10 corrosion i 3 non-crash environment, Insorance claims data revealed no
significant difference in the fire claim rate between GM and Ford pickup trucks. The NFIRS
information did sot suggest that cormosion led fo fucreased fire risk in the subject vehicles.
The OEM and aftermarker parts sales information did not suggest a safety concern relatedt 1o
corrosion.  After =xamining all available data from these sources, ODI-has not identified any
relationship between fuel tank corrosion and increased fire risk in the subject vehicles, in
either side impacts or non-crash incidents,

M2, Structueal Inteprity of the Subject Velncles in a Side Impact -

In us July 19, 1993, response to ODIs June 17, 1993, information request, GM asserted that
"1973- 1987 O/K pickup tnieks “manape collision energies very well in side impacts’ both i
ierms of pocupant protection and fuel sysiem integrity.” OM contended that the frame’ rail is
designed 10 deform in side-impact crashes in a predetermined manner to effectively manage
side impact collision energies and to prtect the fuel tank from rupture.

ODI agrees that the structure of the subgect velicles wili deform to some extent i cortain
side-impact ceashes, and that such deformation can help to provide protection against tank
rapture in some crashes. However, as the frame and structure of the truck deform and
absorl enerpy, the force kevels transmitted through the fugl tank will increase. Thus, while
the tmch structure can help 1o provide protection agains tank fatlure up to soie level of
crash severity, 1 severe sl ampact crashes, the jorce being applied 10 the tank, and the
energy absorbedd by the tank, will exceed the strength of the tank material, resuiting in tank
fatlure and the loss of fuel. Thit is demonstrated by GM's CPPO tests, ODU's crash tests,
angt real-world crashes,
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MY Ipniabiliiy of Expelled Fuel

ORI comtracied with the Building and Fire Research Laboratory {(BFRL) of the National
institute of Standards and Technology (NIST) (formerly kisown as the Center for Fire
Research, National Bursau of Standands) to analyze the ignitability of fue] expetled from the
subject vehicles under two different leakage scenarios, The resulis of this ma.lysxs are
presented in the ;:mi:rizc file. .

3.4, Analysts of Specific Failure Modes

This investigation has primartly focussed on the issue of whether there have been a
dispropertionate nuinber of fires arising feom side-impact crashes in the subject vehicies, and
o0 an assessment of the severity of ¢rashes that Jed to such fires, rather than the panticular
failure modes that led to such fires. .

On March 24, 1994, Amdt and Associates submitted a report titled “Fzilore Modes of
General Motors C/K Light Truck Outboard Frame, Side Mounted Fuel Containment System”
(EA 0549781 The Amdt report discusses numerous distinet faiture modes that have lad to
fuel system leaks in crash tests and 10 fires in real-world crashes involving the subject
vehicles. The report divides these failure modes into those assogiated with (1} tank
position/mounting: (2) puncture by sharp objects surrounding the tank; (3) filler neck/cap
failures, and {4) post-1983 fisel tank shield deficiencies,

Within each of these broad areas, the report notes 2 variety of specific failure modas* It
also weludes aopendices, which contain photagraphs of parts and systems, applicable GM
design documents, and references o GM and NHTSA crash tests and real-world crashes that
exemplify each of the idemified failure modes. In Zencral, the report provides evidence that,
even apart from the basic decision to Jocate the fuel tanks of the subject vehicles outside of
the frame rails, many of the spevific fratumes of the GM design have increased the likelihood
of post-crash fuel fires,

$ One of e najor activities of Arndt and Associaies is providing consulling services to
plaintifis in products Bability litigation. The repont in question was commissioned by the
attomeys represesting the plaintiffs in a class action filed against GM i Connection with
claims ahout the fuel system integrity of the subject vehicles.

¥ For example, section T of the report identifies the followirg *sharp vhiects
surtounding the fuel tank:” fuel tank mounting bolt; fuel tark support strap; thiee difierent
balts/scress protruding through the eab floor: the forwand leaf spring mours; fuel fine
mounting bolts on the right frame rait, post-1983 outboard fuel tank suppont; post-i983
shictd mounting brackets; and the inner edge of the aft truck cablthe forward edge of truck
hed.




E1

N. SATETY RISK ANALYSIS

ODI convucted sxtensive analyses of real-world accidents and crash data to assess the satery
risk associated with the alleged defect. The data on which tlese analyses were based

included data eoliected under the agency’s FARS, Police Accident Reponts (PARS)’, autopsy
reports, state accident data, insurance company daw, reports of burn injpries, and crash test

reponts.
N.1. FARSN Daua

ODI's initial analvsis of FARS data in this investigation is set forth in a report prepared by
Susan Partyka. Eazalmﬂ.! £ mwwmwmzmm
Lentain Full-Sized Any kup Trocks, NHTSA, Apnil 26, 1993 (8A 003201). This
analysis was rect:mly apdazed by Ms ?myka w mcluée dama thugh 1993, Eg;a‘hug_s_._ﬁgg,
Related Fatalities, and Fatal Burns ash i i ;
M)MM@&JM NH'T‘SA June 30, 15€4 (EA (58122). Both

reports present comparative data on (ae frequency of faialities, fire welated faralivies (..,
fatalities in vehicles in which a fire occurred in a crash), and fata) bumns (fatalities in crashes
for which FARS indicates that the "most harmful event” (MHE} was fire) - both for pickup
truck occupants in fatal crashes and for occupants of vehicles involvad with pickup rucks in
vehicie-to-vehicle fataf crashes, Considering fatal crashes in which there was a fire, the
anajysis uses the parameters of occupant fatalities, driver fatalities, and fatai crashes par
million registered vehicle-years to assess safety performance. In addition to comparing these
rates among domestiz full-sized pickup trucks for all crashes, the analysis considers the rates
for each individual crash m;x!z (i.e.. fromtal, side, rear, and roll-over).

The focus of ODI's investigation was on side craches in which the side-mounted fuel tank in
the subject vehicles is subjecied to crash forces which could result in a fuet leak and resultant
fire. Although the focation and mounting of the tanks also makes them vulnerable to impacts
from other directions (such as sideswipes), the agency believes that this focus was
appropriate, piven the allepations that the tank is particularly vulnerable to side impacts.

The updated 19304 Pantvka repost indicates that, br caler? i years 1979-1993, for all crash
moddes, the occupant fatality rates were 168,71 famdities jxor million registered vehicie-years
for the subject vehicles, 139.0] for Ford full-sized pickeps, and 130.01 for Dodge full-sized
pickaps, As shown in Figuse 3, the subiect vehicles had a2 faulity rate per million registered
vehicle-years of 30.62 in side ¢rashes. compared to the Ford rate of 26,32, and the Dodge
rate of 26.05. Funber. in fatal side-impact crashes invalving fire, the rate of fire-related

! Polics Accident Repons are official repons filed by oy, county, and state pelice
officess 10 establish records of motor vehicle accidents. Repornts generally contain
information describing the sehigles involved, occupants, witnesses, vehicle speed,. impact
anple, road conditions, et¢.  The mtention pericd varies among szatcs but is-geseratly nn
tonger than four vears
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fatalivies per million regisered vehicle-yoars was 2,84 for GM, 1.03 for Ford, asd 1,13 fon
Dadge. The ratic of the side-impact fore-related fatality rate for the GM pickup trueks o
tha of the Ford prckun trucks is 2.8 to ., Finally, in thore side-impact crashes in which fire
was the MHE. comparative fazality rates were 1,40 for GM rrucks, 0.9t for Ford trucks, and
0.23 for Dodpe trucks. The difference tn the side-imyact MHE=fire occupant fatality rates
betuoern the GM and Ford trucks is 0.99 (1,40 - 0.31) occopant fatalives per million

35 . , : )
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regisiered vehicle-years, The ratiz of GM to Ford rates for side-impact MHE=fire occupam
fatalities is 3. 410 1.8

In addition to fatalitizx to ¢ ocurants o pickup trucks invelved in 5ide impacts, the updated
Partvka report alws analyzed fatalities to occupants of the impacting vehicles. This analysis
{Appendix A6, paps 16} indicates that impacts into the side of the GM pickups resulted in an
additional 0.47 ocorpant fatalities due 10 fire per million repisiered vehtcle-years in the
striking vehicle compared to what oecurred in impacts into the side of Ford pickups.

Summing these two incremental increases reveals that there have been approximately 1006
additional occupant fatalitics per million vepistered vehicie-years invoiving side-impact

MHE =fire crashes into the subject vehicles compared to fatalities in'such crashes into Ford
full-sized pickups. Given the number of subject vehicles on the road (4.8 million) as of July
I, 1995.* NHTSA estimates that, if past trends continue, the increased nisk of fire in side
crashes involving the subject vehicles will resull in approximately five additiona) fatalities in
side-impact crashes in 1994,

The annual number of incremental fataiities will decrease over time as the subject vehicie
population decreases. Tabie § presents these estimates through the year 2012, using the
incremental rate of 1.06 occupan: fataiities per million registered vehicie-years derived in the

uptated Partyka repors.

¥ The GiM-to-Ford comparisons set out in the updal‘cd report. using datis throngh 1993,
are essentially similar 10 those 321 out i Ms, Panykua's initial analysis, which was based on
daia through 1990, For example, seg Tabie 3 helow,

e s . T # e e el e D e D
Tahle 3. Comparison of Side-fmpact, Oecupant Fatality Rates
Where MHE=Fire in 1993 and 1994 Purtyka Reports
Side-bmpact, MHE=Fire 1993 Report 1984 Report -
Cecupant Fatality Rate 1975.1990 1976-1993
Arccident Years Accident vears
OM 1.47% 1.40
Ford .42 .41
(3§ -t0-Ford difference 1.05 0.9¢
GM-o-Ford vatin 15101 ; 34wl

© Becanse July 1 is the midpoint of the calendar year, the pumber of vehicles on the
road vn Ruly 1 oin e considered o+ the average aumber of vehicles on the road throughout

the vear,

051450



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

T L — A T §
Table 4. 1973 through 1991 GM C/K; R/V Estimated }
Remaining Registered Vehicles and Additional Burn Fatalities §
Year Estimated Annual Cumuylative §
: Papulation Additional Additional A
Bam Burn {
Fatalities' Fatalities® ¢
' 1om 4977 568 [N} 5 ?
198 43117160 LNy w ;
150 ' 3,794 037 L3 : 74 i ?‘g
1204 N2RR AT LR 1 . {
191 338,30 298 ‘ 20 ﬁ
1002 A 2.5 3 “’
2000 2,005,516 201 25 E
2001 852,848 175 11 i
e 1334302 .41 e ‘
200) 1,850,587 L1 29 |
004 501,408 o8 30
2005 354 303 © 8 3
3000 437,004 6 45 3
7007 3n0.770 6.3§ LTt
2002 366,230 s o B
=009 IIe 323 fd] n
wia ro8 o8 o ’ ®
Wit 177508 "o ’ B
2012 119,310 017 ' 32
' Actual numerical estimaie
* Rounded 1o nearest integer based on mma!aiw& ttal of
actual numerical estimates
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The previous analysis compared the side-impact fire performance of the GM and Ford
pickups in terms of occupant fatalities. To eliminate the effects of maltiple occupancy, 5o
that only vehicle fire performance is measured, the updated Partyks report also includes an
anaiysis based the number of vehicles involved in crashes in which at Jzast one eccupant
fatality occurred in the vehicle being analyzed. The methodology is identical o that
previously discussed.  The increase in the number of subject vehicles involved in fatal side
MHE = {ire crashes compared 10 1he Ford tnuck is 0.68 vehicles per million registered
vehicle -years (Appendix A, page 8}, For vehicles impacting the side of the subject vehicies
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compared 10 the Ford trucks, the inzrease in the sumber of vehicies ins fatal crashes in which
MHE=fire was 0.02 {Appendix Ad, page 20), for a total of 0.70 incremental side-impact
fatal crashes where the MHE ={ire per million registered vehicle-years. Thus, given the 4.8
miifion subject vehicles on the voad as of July {, 1994, ODi estimates that, if past trends
continue, the tacreased risk of fire in those vehicles will result to approximately three 10 four
additional fatal, side-impact MHE=fire crashes in 1994,

N.2. Validity of FARS Coding

In its July 19 and Asgust 10, 1993, responses to ODI information requests, GM identified a
number of examples of FARS cases involving side-impact collisions with fire that GM
believes were incorrestly coded or are not relevant to the alleged defect, M provided this
information to support its comtention that FARS data do not provide a reliable basis for
analyzing the crashworthiness of the fuel systein in the subject vehickzs: GM provx:i::z:i
narrative descriptions of alleged errors In five categories:

1. Nota 19731987 C/K pickup truck:

2. No fire in the C/K pickup, or fire originang in other vehicle;
3. Engine compartment fHire;

4. Fuel system not as designed; and

5. No side impagt,

Of the 168 farnd, side-impact, firg-invoived crashes involving 1973-1987 GM subject vehicles
from 1973 to 1991, for which matching registration data exist, GM identified 17 FARS cases
{10 percent of the total) that it belicves fit into a1 Jeast one of the above five categories. GM
provided information based on police reports, photographs, witaess statements, rescue sgnad
gocuments, etc., 10 suppont its claim in the five respective categories tha:

T 1 erash involved a GM pickup truck built in the 1964-1966 time frame,

2. 3 ¢rashes cither involved no fires (3 crashes) or involved fires that started in another
vehicle {2 crashes),

3. 6 rashes involved enpine compartment fires tn the GM truck;

4. 3 crashes savalved fires in vebuales (hat had aftermarket fuel tanks added: and

§. 2 crashes werg not side ivpacts,

ODI1 bas reviewed the GM asalysis and agrees tha cenain crashes appear to have been
miscoded. However, none of the 17 FARS cases identified by &M were coded as
MHE=fin:, Since the agency’s data analysis focused on crashes where the MHE={ire, the
FARS errors identified by G did not have any significant effect on the outcome of that
analysis. Additionally, in the absence of any indication that fatal crashes involving the
subject vehicles were coded differently from stuch crashes involving Ford pickups, it is
logical 1o assume that coding errors affected different vehicles similarly, thus reducing any
effects on comparisons of relative performance among vebicles. Thus, the fact that there are
coding errors in the FARS database does not mean that FARS is an inappropriate database
for edimating incremental fatalities associated with or caused by fire in the subject vehicles.
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The coding of MHE in FARS is determined by 2 FARS analyst based on a review of the
PARS and avadable medical reponts, but in most instances without the benefit of an autopsy
report. since avtopsics ase not routinely conducted on fatally iojured motor vehicle crash
victims. GM challenged the accuracy of the FARS MHE coding in its Aprit 30, 1993,
response to ODEs April 9, 1993 recall request letter, In that respoase, GM detatled the
results of its review of the Muitiple Cause of Death (MCOD) data collected by the National
Cener for Health Statistics with respect to side-impact fatal accidents in FARS invelving
19731987 fulj-sized GM pickup trucks in which there was a post-crash fire. The MCOD
file contains data concerning deaths occurring tn the United Siates since 1973, with the
exception of calendar years 1981 and 1982, Information available in the MCOD database
includes the underlying cause of death, with a maximum of 19 additional contributory causes.
The MCOD coding is based on information available on the Cenificaic of Death, and the
coding is done by the individual states. Unless data are missing or conflicting on the
Certificaie of Death, no attempt is made during MCOD coding 10 obtain additional
information, The cause and undertying causes of death reported on the Centificate of Death
can be entered by 2 vanristy of persens, ncluding doctors, coroners, medical technicians, and
funeral diretors, Some Ccmﬁcaws of Death are preparcd after an awopsy is performed and
others are not.

GM submirted an analysis of 4% faal, fire-related crashes involving 1973-1987 full-sized GM
pickup trucks in calendar years 1979 through 1988 where the FARS MHE code was fire,
GM noted that in 23 of the cases the MCOD coding was *fire injury™ {incloding various
additional contributing causes, ¢.g.. shock, fractures and contusions, asphyxia, 21¢.}, in 16 of
the cases the MCOD coding was trauma, and in & of the cases the MCOD coding was "both
fire and trauma injury.” Using only the 39 MCOD cases where a single cause of death was
fisted, GM's analysis shows that in 23 cases (59 percent), the fatal injuries were attributed fo
fire.

In response 10 a request from QDI on August 10, 1593, GM provided an analysis of 44
MCOD matches with fatal, fue-involved crashes of 1573.1987 full-sized GM pickup trucks
where the crashes occurred in calendar years 1979 thmagh 1988, and the FARS MHE code
was "other than fire" (i.e.. traumal. GM stated that in 12 of these cases, the MCOD cuding
indicatad that the cause of death was fire. In 20 of these cases, the MCOD coding indicated
that the cause of death was other than fire. In another 12 cases, GM stated that the cause of
death was "both fire and non-fire injuries.” Using only the MCOD cases where a single
cause of death was listed, GM's analysis indicates that in 12 of 32 cases (38 pereent), the
fatal injuries were attributed to fire. Thus, there are differences between MHE coding and
MCOD coding for both the “fire” and “fraumz” categuries that tend to counierbalance each
other, suppesting that the MHE coding is a reliable indicator of the cause of death in fire-
wlated crashes,

A comparison of the GM findings using MCUD data with ODU's analysis of FARS and
autopsy data appears in section Mo« of this Report,
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N.3 GMUFaAA Analysﬁ of FARS Data

GM contracted with FaAA 1o assess the risk of post-collision fires in the subject velicles
compared te the rink of simitler cvents in comparable vehicles. Vehicle groups studied were
Chrysler, Ford, Nissan and Tovow pickups, as well as the "average” passenger car and the
“Q51th percentile” passenger car.

FaAA examined FARS data and also analyzed several stale accident datsbases. FaAA used
data from the six states that utilize the coding variables required to identify vehicle types.
collision fires, and area of impact. FaAA analyzed the aggregate data for the 1973-1991
time period, and also disaggregated the data into seven model year groupings, based on what
it believed were significant changes in the fuel systerm of the subject vehicles, FaAA
concluded that the side-collision fire rates for the subject vehicles are "generally simsilar® 10
the comparizon vehicles in cotlisions of all severity reporied in the state data files. FaAA
acknowiedged that in fatal, fire-involved, side collisions, the fire occurrence rate of the
subject vehicles i3 "generally higher” than other pickups, but asserted that the subject
vehicles are not "greatly disparate™ from the comparison vehicies,

Toe initial version of this FaAA analysis, eatitled "Analysis of Light Duty Motor Vehicle
Cnllision Fire Rates,” was subntitted with GM's October 2, 1592 response 10 GDI's firg
information request (DP Exhibit 3). This initial FaAA analysis compared GM full-sized
pickup trucks with Ford and Dodge pickup trucks of all sizes. GM provided an additional
FaAA submission on November 23, 1992, in which anly comparably sized pickup trucks
were analyzed (OP #33 and #332),

GM's analysis of FARS data is generally consistent with ODI's. GM’s November 25, 1992,
analysis indicates that the subject vehicles have 2 mie of fire occumrence that is 2.7 times
greater than that of comparable Ford pickup trucks in faial side-impact crashes and 2 rate that
is four times greater than that of comparable Ford pickup trucks in fatal side crashes where
the MHE=fure.

in response (o ODI's recall request fetter, GM provided additional analyses of FARS data.
Although GM did not dispute the 3.5 1o | MHE=fire fatality rate ratio as compuicd from the
1959-1990 FARS data. it claimed that this ratio docs not indicate that the subject vehicles
present an unreasonahle risk of post-ceash fires, In support of this claim, GM presented a
serwes of vehicle fire rate comparisons in an effort to show that many oiher pairs of vehicles
experience differences in the rate of fire-relied fatalmes that are greater than the difference
berween GM and Ford pickups.

In it5 analysis. for cach make and mode! considured, GM divided the number of vehicles
invulved in a2 fatal ¢rash in which a fire nccurred by the.number of registeéred vehicle-years
of that make and model, s ODI's view, this a;;pmach has several shoricomings. First, the
fire rates caloulaied by GM inciude all fatal crashes i which fire occurred, even though in
many cases the fire was not the cause of death and might not have posed a significant threat
1¢ occupant safety, ODH™s analysis forused on hﬁiﬁmfzzc crashes, which are a subset of fire
oogurrence crashes and represent grashes in which fire is the most harmful occurrence {as
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opposed to mechanical trauma forees), ODI believes that in this invastigation, where the
pertinent issue is whether there is an unreasonable risk of fire that results in occupant death

“or injury, fire occurrence crashes are pot as relevant as MHE=fire c.uvhes.

Second, in making its vehicle-to-vehicle comparisons, GM used registered vehicle-ycars as
the measure of exposure. 1s instances in which the vehicles being compared are drivens in 4
similar manner by similar types of drivers, a3 is the case with the subject vehicles and Ford
full-sized pickups.(sce section N.6, below), this measure of exposure is satisfactory.
However, in many, i not most, vehicle-to-vehicle comparisons, this sxposure measure
allows the effects of driver behavior and demographics on crssh invoivemsent to bias the
resuits.  For example, if 2 particslar make or mode! of vehicle is driven by drivers with a
high crash involvement frequency compared to another make or mods! with a similar design,
that vehicle would almost certainly have 2 higher number of crashes with fire, even if there
were no vehicle-related differences. Such effects can b2 very large, particularly when -
different types of vehicles are compared, making it difficult or impossible to accurately
assess the contribution of a vehicle's design to its post-crash fire performance.

There are two other factors that undercut the force of this GM statistical analysis.  Although
the data indicate that some vehicle patrs have greater differencer in mtes of fire-related
fatalities than the difference between the GM and Ford full-sized pickuns, there are no
idennifiable engineering or design bases for the differences, as there is here.  In zddition, in
none of the exampies identified by GM was there a history of corporate awareness of 2 safety
problem lLike there is here, as described in section P of this repont.

Based on these considerations, the GM approach docs ot provide an adequate assessment of

the contribution of vehicle factors to post-crash fires that result in occupant casualties.
N.4. Autopsy Data

Since the FARS MHE code was an important component in ODI's statistical analysis of the
fire risk associated with the alleged defect, and GM challenged the validity of that code, O
reviewed autopsy repons o examine whether the FARS MHE code was an accurate
representation of the actual cause of death in fata! side-impact crashes involving fire in the
subject vehicles. ’ '

OD1 reviewed all available avtopsy reponts, 74 in all, involving occupants 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 files are only maimained
for several years, there is a limited number of available repornts available through FARS.
{nher such reports were recsived from GM in response to OD! information requests,

QD believes that an autopsy is the best means of avcurately determining the actual cause of
death. Unless based on an auvtopsy, Certificates of Death, Mudical Examiner Reponts,
Coroner Repons, eic., are 4 far less reliable indication of the actual canse of death. While
autopsies generally give primary and secomdary causes of death, only the primary {or first
listed) cause was used in this analysis. In somy instances where a copy of the autapsy was
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not asailable. but the Centificate of Death noted that an autopsy had been perfarmed; the
primary cause of death from the Cenificate of Deatf was used.- ‘

Of the 74 cases reviewed, 45 involved crashes wher: the FARS MHE code was fire, and 28
involved accidents where the FARS MHE code was other than fire; i.e., crash force trauma.
The primary causc of death hased on the sutopsy matchad the FARS MHE codde in 48 cases
{65 percent), Of these 48 cases, 36 were cases where the FARS MHE code was fire and the
avtopsy indicased that fire was the cause of death. In the other 12 cases, the FARS MHE
cotde was trauma andd the autopsy indicated thit trounn was the cause of death.  Of the
remaining 26 cases: f.e., those where the FARS coding did not match the autapsy results,
there were 13 instances where the FARS MHE coding indicated other than fire, but the
gutopsy reported that fire was the actual cavse of death, and 13 cccurrences where FARS
coding indicated fire, but the cause of death was trauma.  Table 5§ presents the distdbation of
the 74 cases.

Table 5. FARS MIE Code Cumpared with Autopsy Cause of Death
in Side-Impact, Fire-Retated Crashes in Subject Vehicles
e ————
i FARS Cuding |
Fire Trauma TOTAL
Autopsy Fire 36 1) 49
Cause of
Death Trauma 13 12 25
+
L | TOTAL W‘} L 25

- Thegedatu indicate that in crashes in which a fire occurred and the FARS coding is

MMHE=T{irg (49 cascsy. the cayse of death was fire according (0 an autopsy for 73 percent
{36 4133 of the cases. (The OM analysis using MCOD data yielded a figure of 39 percem).
Similarly, for those cases in which the FARS coding was MHE=trauma (25 cases), the
aviopsy indicated that fire was the causc of death in 52 percent {13/25) of the cases. (The
GM analysis using MCOD data yiekded a Higure of 38 percent.) Although the
correspandence of FARS MEE codes 1o autopsy results is not perfect, the differences go in
both directions.  On balance, the available mfonnation indicates that, for faal crashes
invelving fire, the MHE code in FARS provides a reliable measure of the number of such
firc-related fatatities in which fire was the causs of death,

The complatganxz}'sis of the above dala, including an analysis supporting the use of

" MHE=fim as an sccurate measure of fatalities cavsedd hy fire and 3 listing of reviswed

Fopsy reponts, appears in the public fle-for (his {avestigation
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N.%, The Usefuiness of $tate Accident Data

GM has argued that state data files (Satabases containing records of a state’s police-reporned
crashes) are superior fo F RS as 2 data source for assessing fire performance. In state data,
the measure of exposure i the sumber of reponed collisions. The measure of interest is the
number of specific types of events, ¢.8., crashes with fires, per 1,000 cotlisions. GM states
that by comparing performance on a per collision basis rather than using other exposure
measures, such as the rumber of mgisiered vehicles, differences due to driver exposure

- eff{ects are elimimated,

NHTSA recognizes that state data files are valuable in assessing numerous safety issues, and
ibe agency will continue to use them where appropriate. However, the usefulness of state
files or other crash data sources depends on the safety issue to be addressed. ODI pelisves
that state aceident data do not provide suificient insight into tbe relationship between the fuel
tank design in the subject vehicles and fire occurrence in crashes, Since the vast majority of
police-reported crashes occur at the kower cad of the crash severity spectrum, fire occurrence
differences due to the toss of fuel tank integrity in relatively high crash severity events «
which is where differences between GM and ¥ord fugl tank performance would appear —
would not be evident in staie accident data.  That is, in state data, the relatively low number
of higher crash severity events is overwhelmed by the high frequency of lower crash severity
events, some of which can resull in fires due to factors other than the loss of fuel tank
integrity. Thus, any differences in.fire orcerrencs at higher severities due to the loss of fuel
tank imtegrity would be masked when compasing fire ocourrence rates over the entire crash
severity spectrum covered by the state databases. :

Dawa from the National Accident Sampling System (NASS) cemensirate this phenomenon,
NASS is a sampling of police-reparied towaway crashes (those crashes in which the damage
1o the vehicle was severe enough (o regquire towing) of all crash severities involving “light
vehicles™ {defined as passenper cars, light trucks and vans with 2 GVWR of 8,500 Ibs or
lessy, Toble 6 shows, as percentages, for all passenger cars, light trucks, and vans, the
portion of side crashes that occur in sach crash severity range; the portion of thase side
crashes in each severity range that involve fire: and the product of those two in each speed

, mnge, which is the ratio of the side crashes with {ine within each severity range to the total

number of side crashes,  Crash severity is defined as the estimated speed change in the
crash, i.e., delia-V, derved from NASS data. Thus, in a state that reported data on all
towaway sicle impact crashes, an overall fire rate of 0,33 percent would be expecied. |

i these vehicles had a significantiy higher fire occurrence rate due to fuel tank integrity loss
in crashes in the high range of delta-V, the overall fire rate would not noticeably change,

. For example, if the fire occurrence rate in 40-49 mph delta-V side crashes increased by a

factur of 2.8, from 3.76 percent 10 10.5) percent, the percentage of all side erashes with flie
in the 40-39 mph deita-V category would increase from 0.0075 percent to 0.0211 persent,
but the overall fire rate in side impacts would only increase from (1.35 percent o (.36
percent. Thus, a 2.8 times greater fire risk at this higher crash severity would result in only
a O .01 percent increase in the overall fire rate in side impadts. -
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Table &, Fire and Crash Severity for Light Vehicle Side Crashes Where the Crash
Severity was Known (1979-1986 NASS Towaway Data) i
. £ 2) £htly g :
Speed Chazge Side Crashan in Crash Side Crashes with Side Creshes with
Delta-V, mph Sererity Rangs Eire in Severity Range '
Fotal Side Cossbes Side Crashex ins Spred Range Tatal Side Crashes
-9 40.69% a.08% 0.0323%
018 30.14% DAL % 8.2261%
20-29 7.585% 0.96% , 0.0728%
30.39 LOT% .94 % 0.0101 %
40-449 §.20% 17%6% o.75%
504 0.05% 3.00% G
100.0% |

This example demonstrates why state data are not 2 valid measure for assessing the role of
fires due to Joss of fuel integrity in this detect investigation. Since fuel tank integrity is
penerally not compromised until high ¢rash severitics are reached, state data are not useful in
comparing fuel tank-related fire performance differences among vehicles. I state data could
be disaggregated, so that unly crashes above the level of crash severity that is associated with
the potential Tor loss of fuel tank imegrity were considered, state data couid be an
appropriate database. However. such a crash severity disaggregation is not possible with
state data, .

it 1s also appropriate ¢ consider whether the state accident data submitted by GM provide 2
nopresenutive data sample, given that the alleged defect 35 & national safety concem.  That
is. when using accident data from 2 limited number of states, it is pecessary to determine
whether those data represept national accident conditions.

GM's most comprehensive analysis of siaie Jata appears.as Appemdiz O to GM's August 10,
1993, subnussion. This document presents accident statistics from nine states; Alabama,
Arkansas, Florida, Idabo, Ilinnis, Maryland, Michigan, Norh Carolina, and New York.
Included in this database was infurmation on ihe number of side-impact and total ¢rashes in
tiie following categories: all reported «rashes, incapscitating injury crashes, fatal crashes,
post- collision [ire-involvey crashes, and post collision fire-involved fatal crashes. GM
cepornted a toual of 13 side fire-involved fatal crashes out of a total of 241 side impact fatal
crashes in 3is of those states. (OM 4id aut provide information regarding location of impact
for three of the nine states ) This yields a fire occurrence rate of 5.4 pereent (13/341) n
fatal side-impact crashes  The updated Partyka analysis of national dats from FARS
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indizates that 8.6 percent of the side-impact fatz) crashes involving the subjeci vehivle; had a
post-crash fire (Appendix Al, page 7). Thus, the national fire rate in sids-Impact fatal
crashes is 59 percent greater than that rate in the six states analyzeZ oy GM.*® The fact that
GM's state data yield fatal fire occurrence rates Jor the subisgg vehicles that are substantially
lower that the national rates indicates that these liited sate data do not provide a valid
representation of the rationwide experience with respet to side-impact, fire-related fatal
crashes involving the subject vehicles. Therefore, evea apant frome their doubtful utility in
addressing issues relsted 10 post-crash fuct system integrity, they do not provide a valid basis
for assessing the overall fire occurrence experience of the subject vehiclies.

N.6. The Effect of Driver Demographics and Behavior

in Ms August 16, 1993 subminal, GM stated that “ron-vehicular factors must account for all
or most of the differential™ in post-crash fire rates between GM and Ford full-sized pickups,
Relying primarily upon state data, OM claims that this difference is 7, . . chiefly a reflestion
of driver or exposure difference and not a vehicie design or performance difference.”

To assess the validity of GM's assertion, OD1 conducted several analyses, First, if the
demographics and behavior of drivers of the sublect vehicles werm responcit, = for the
increased number of fatalities due to fire in Side-impact crashes .« subject vehickes
compared to the Ford pickups, this increase would be expected in both the 19731987 and the
1988-1982 mode! year groups.’t The number of side-impact MHE =fire occupant fatalities
for calendar years 1979-1993 are presented in Table 7, along with the rates of side-impact
MHE =fire occupant fatalities per million regisiered vehicle-years for various model year

groupings.

¥ In all crash modes, GM's ning-state data show that there were 52 fires in 1,384 fatal
crashes involving the subject vehicles, yielding a fire occurrence mie of 3.6 porcent in all
fatal crashes. National data from FARS yield a fire occurrence mate in all fatl crashes
ivolving the subiect vehicles of 6.5 percent {Appendix Al, page 8), which is 70 percent
groatvr than the nine-state rate,

U QDI focussed its statistical analyses on 3 comparison of the posi-¢rash fire
performance ‘of the subject vehicles to that of MY 1973-1987 Ford full-sized pickups,
primarily on the basis that those Ford pickups were a product of the construction, design,
and materials technologies in use dunng the period in which the subject vehicles were
eroduced. However, in considering the possible effect of driver demographics and driver
‘behavior o6 fatal fure rates, It is clearly appropriate 1o compare the fire performance of the
subject vehicles to that of the post- 1987 C/K pickups, as well as to the fire performance of
pre- and post-1987 Ford pickups. It is also noteworthy that although GM incorporated
numerous design changes into its MY 1988 pickups, the primary difference for fuel sysiem
integnity purposes was the shift of the fuel tanks inside the frame mails.

{}6!*??59
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Table 7. Comparison of Side-Impact MHEE=Fire Qccupant Fatality Rates for
Various Model Years of Ford and GM Full-Sized Pickups (FARS Data 1979-1993)
- Make Model Years MHE = fire MHE = Fire Occupant
Oecupant Fatalitics per Million
‘ Fatalities Registered Vehicle Years .
(GA 173-1987 : 120 1.40
Ford 19711987 kY| 8,41
oM 1988-1992 3 0.36
Ford Q 1988.1992 3 0.41
e o SR R .

For the 1988-1992 model year group in comparison to 1973-1987, the location of the Ford
fuel tank remained the same -~ inside the frame rails -~ while the GM fuel ank was moved
inside the frame rails, For Ford, the occupant fatality mies for the two model vear
groupings ate identical {0.4] for both the 1973-1987 group and the 1988-1992 group).
However, the rate for the 1988.1992 GM pickups is significantly fower than that of the
subject vehicles, decli mmg from 1.41 to 0.36 occupant fatalities per million registered
vehicle-years, -

These data proviche the most compelling evidence ihat the substaniial difference in the rate of
MHE=fire fatalitics in side-impact crashes involving 197)-1987 GM and Ford full-sized
pickups is due to fuel tnk Jocation and design rather than demographic and behavioral
differcrices berween drivers of these pickups or other exposure differences. If such factors
werz significant. the rate of sxcupaat fatalities for the 1988-1993 GM pickups should be
similar to that of the 9731957 GM pickups, and be far in excess of the rate for the 1988-
1993 Ford pickups. Neither of 1hese relationships is reflecied in the data, Rather, these data
show that there was a suhstantiai decrease in the side-umpact MHE=fire occupant fatality
rate for the GM pickups when the fuel tanks were moved inside the frame mails. Thus, they
provide further supnont for a dutermination that the increased fatalities due o burns from
side-fmypact crashes involving the subject vehicles are due to the desipn and location of their
fuef tanks,

i 2 turther offort to assess GM's claims reganding atleged demographic differences, OD)
also reviewed aviilable state data (o assess whether the subject vehicles were involved in a
disproportionate aumber of crashes per mgisterdd vehicle compared to full-sized Ford
pickugs across the entire crash spectrum.  As noted above, because fire-related fatal crashes
are very rare and represent 5 sraall portion of total crashes, care roust be taken in using state
accident data to analyze fire-related fatal crashies, Becanse they cover ihe entire crash
%cvmz} spectrum, Bow=ver, state data say be used in Bsessing whether there are differences
in the number of codisions per repistration between the mb;ccz vehicles and Ford pickups,
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Although the data on cullisions per reg.siration gre not extensive, some states huve sufficient
dxta for the relevant years to shed tight on this issue. By obtaining the number of vehicles in
¢rashes and the number of vebicle registrations over a period for both GM and Ford rucks,
the mare of collisions per HLOND ropivered vehicle-years can be caleulated. Table 7 presents
the number of crash-invelves vehicles and registersd vehicles for bath "all” and “side”
crashes in the three states for which adequate data are available in the calendar years noted.

The fournth column presents the ratio of gt crashes per 10.000 registersd vehicle-years for
GM compared to Ford for the three staies,  As shown, ihe ratio ranges from | to & percent
higher for GM compared 10 Ford. The sevent’. Solumn presents the mtios of crashes per
10,000 registered vehicle-vears for GM compr red tu Ford in side crashes.  This ratio rangas
from | percent lower 10 2 percent higher for 5M,

H there were significant differences in the behavior of drivers between these two vehicies,
such that the GM drivers v ~s more susceptible 10 crash involvement, these ratios would
reflect such a difference. The consistenicy of the satio among the states leads to the finding
that driver charactenistics do not produce & substantially different degres of crash
involvement for the GM and Ford trucks.

QDI also examined insurance dais 1o ssiess possible dowver effects on crash involvement,
The Highway Loss Data Institute (HLDI) retains information on the collision claims filed by
drivers of various malo/model vebicles. The parameters available inciude the number of

the dversge Toss payment per claim, These data are helpful in assessing any effects of driver
demographics and behavior on overail crash involvement, First. 1t 15 logical that if drivers of
: OM pickups exhibited behavior which increased their risk of crash involvement, the nember
of coilision claims per insured-vehicle-year for the subject vehicles would be clevated
compared to that of Ford pickups. Second, if the drivers of GM pickups were involved in,
on average. more severe crashes than drivers of Ford pickups, the average cost per claim for
o © the GM trucks would be higher, These HLDI data for modei vear 19791987 full-sized GM
and Ford pickups are prosented in the public file. The values for the data are normalized o
passengse cars, with X represonting the average passcnger car value. The data do not
indicate that drivers of GM pickup trucks are involved in more cmshes, or more severn:
crashes. compared (o drivers of Ford pickups,

Because of the deticiznoes and limitations of the state datahases relied upon by GM, OD]

analyzed FAKRS daa w assess whether demographic and behavioral charactenstics, which

OM claimed were the cause of the difference in side-impagt {ire fatality rute between GM

and Ford tnucks, were exflected in that dawa. P For example, Table 9 presents the number

and percentage of fire invclved ude-impact driver {atalities, by age of driver, in the GM and
Mo Fonl pickup trugks. -

Bl ' Susan Partyka. Firp and other Factors in Crashes with Dver Satality in Certein Fuli:
Sized American Pickup Trucks, NHTSA, November 17, 1963, This report appears in the
grablic file for thix investipation and excerpts appear in Appendis T of this Report.
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These data indicate that, for both GM and Foed trucks, the percentage of drivers kilied in
side-impact creshes in which fire occurred pencrally decreases as the age of the driver
increases, However, the ratio of GM-t0-Ford dever fine-involved fatality rates in the
different ape groups is consisiently between 2.2 and 2.5, with an average value of 2.3, fre
only way this consistent refativnship could be related 1o pon-vehicle factors is if, within each
age group, drivers of the GM trucks drove their vehicles differently than drivers of the Ford
trucks drove their vehicles. Thus, differences in age among dovers of GM and Ford trucks
in fatal crashes cannot explain the differcacss between the GM and Ford fatal side-impact
fire rates. ' :

*
L3

Additional analyses are included in the Novuinber 17, 1993, Pantyka s oont for other factors
that GM assened were @ievant, including tlcobol use and posted speec Himit. As with the
driver age analysis, the data indicate that the percentage of firz-invelved coishes in GM
trueks was hugher comgsared 10 Ford trucks i both alcohol-involved and son-alcohol-involved
crashes, as well as at all saced limits, -

These analyses indicate that the GM driver fatalitics tended to be slightly younger than the
Ford driver fatalities and more of them were reponed (¢ have been drinking, based on cases
for which alcohol involvement was reported.  This difference suggests that the GM pickup
trucks might be driven iess cautiously, but it is not possible 10 describe general vehicle use
from fatal crash data alone, There was little difference in the types of roads o which theze
vehicles were used, 66 percent of boih Ford and GM pickup truck driver fatalities occurred
with a speed Himit of at least 8% mph, and 7879 percent of these crashes occurred in rural
arcas.  Most imporiamt, the analys~s Jdemonstrate that the percentage of driver fatalities that
involved fire is greater for GA pickup trucks {compared (0 Ford pickup trucks) in every
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categrry of driver age, 2icehol use, speed limit, and urbam?ztaon Thus, while driver risk-
aking might contribute to some degree 1o the higher rae of 1ire involvement in fatal crashes
for GM pickup trucks, the data do not support GM's contention that driver demngraphics and
behavioral differences accoum for the differences between GM and Ford full-sived pickup
trecks i (atal crashes involving fire,

Inn a further effort to support its assertions about the effect of demographic differences, GM
submitied a paper-entitlied "Exposurz Severity, Crash Severnity, and Crash Outcomes,” daied
March 1993 {EA 54827;. The paper assents that 1973-1987 G} full-sized pickup trucks
have a larger ponion of crashes in the crash severity range of 15 mph delta-V and higher- |
gompared to 19731987 Ford pickug trucks. The pager supgests that this apparent crash
severity exposure difference could explain the difference in tas fire-related fatslity rates
between 03M and Ford trucks, rather than differences in fuel tank location 1 lhc two pickup
trucks, .

To begin with, the NASS data sample on which this paper was based was not desined to be
utilized in camparisons of ;;amcul:zr vehicles, in part because of its relatively small size. In
any event. the ODI analysis of non-vehicle facters described above demonstrates that the
differences in post-crash side-impact fire rates cannot be explained by such nowvehicle
factors. Thus, even if it were true that the subject vehicies were somewhat more likely than
the Ford pickups 1o be involved in high severity crashes, such a difference co:-’* nnt explain
the extent of the differences in the vehicles” fire-relat-d fatality rates or MHE =fire fatality
rates in side-imipact crashes or in all crashes.

N.T. Burn Injury Data

In addition to its analysis of faial accidents, ODI also examined the issue of burm injuries
arising from post-crac. o impact fires involving the wbjm vehicies,

As of December 31, 1993, G had reports rtfiecung a o1zl of {58 non-fatal burn injuries
{in crashes occurring from 1973-1957) to ocoupants e side-impadt post-crash fires imvalving
the subject vehictes. Cf the 138 persons injured, 129 were occupants of the GM truck, and
28 were accupants of other vehickd{s) involved in the accidenmt. Of the 128 occupant injuries,
103 occurred dunng the perind 1979-1993

To ascertain the relaitonshin Yetwern bum injurics and bum fatalitics in the subject vehicles,
O di. [ded the number of occupant bum injurics from sc-impacts during 1979-1993 (104;
by the sumber of MHE = fire side-impact occupant faalities during the same time period
{1393, resulting in 2 ratio of €.75. That is, the daw indicates that there have been three bum
injurier 1o occupants of the subject vehicles from side-impact crashes for every four
MHE = fire side-impact occupan fatalities.  Applying this ratio to the estimated five
additional occupant fatalities in the subject vehicles expected in 1994 resalts v an estimated
3.4 additional hum injuries in the subiect vehicics compared ta the Ford pickups in 1694

neoAGd




35

ODI also reviewed a recent analysic of eleven years of NASS data involving the light motor
vehick: fleet 1o see if it confirmed this relationship.” - Extrapolations from the NASS data
indicate that there were an estimated 3,083 survivors of crashes with AIS™ 2-5 bums and
7.971 fawlides with burns.  For those fatalities where 2 medically-determined cause of death
was reported, over hall (57 percent) of the fatalities with burns died from their bums. If this
propostion were consistent throughout the NASS sample, 4,544 of the fatalities with bumns
would have died due to fire (0.57 x 7,972 = 4,544). Dividing this number into the number
of burn injuries in all crashes results in a bumn injury-to-bum fatality ratio of .68 for the
entire {ight vehicle Neet, which is close 10 the 0.75 ratio computed in the preceding

paragraph,

¥ Suxan Panvka, “Fires and Bums in Towed Light Pagsanger Vehicle Crashes,”
NHTSA, July 21, 1992 (EA 02450).

" 1 AIS (Abhreviated Injury Scale) is a graduated scale system for assigning a numeric
value to indicate the severity of an injury. The scale range is from one (minor) to six (fatal).
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O. CRAGH SENERITY

The Iaborutory fests perfonned for QDI indicated that in a side crush i which a full-sized
1951 Chevrolet Caprice struck a subject vehicle at 50 mph, there was fuel tank leakapge from
the sublect vehicle. An wdentical test with a Ford truck did not resalt in tank leakage, The
ODI ¢rash testing also demonstrated that a variety of crash parameters affect the Likelihood of
fuel tank leakage, including crash speed, mass of the impacting object, geometrical shape of
ihe impacting object at the collision intzrface, and stiffness of the impacting object.

The 50-mph impact by the Caprice resulted in a speed change during the crash, knov o as
detta V., of approximately 24 mph for the GM truck. This is considerably hipher than the 9-
mph delia-V that <esults from an FMVSS No. 301 side-impact barrier test of a GM pickup.
Additionally, (he ersrgy absorbed by the GM truck in the 50-mph test, which it also a
measure of the severity of a crash, was considerably hipher than in an FMVSS No. 301 side-
impact west. In the 50.-mph Caprice crash rasts, the GM rruck sbsorbed approximately
114,000 fi-1bs of encrgy, compared to appwx;mawiy 27,000 fi-Ibs in an FMVSS No. 301

side- mzpact test

Ahhaugh the GDI crash tests indicated that tank leakage in the subject vehicles oocurred at
high levels of deha-V and absorbed energy. this did not preciude the possibility that Jeaks
could accur at lower levels. Because laboratory testing to assess the likelihood of fuel tank
leakape snder all crash conditions would be prohibitively expensive, time consuming, and
subiect to the variations associated with ¢rash testing. ODI concluded that the best approach
to further assess the relationship between crash severity and tank leakage was to review
available information about seal-world crashes of GM and Ford pickup 1mcks that had been
in side eollisions invelving fire in which an occupant was fatally injured.

ODI analyzed 135 PARS from fatgl, side-impact, fire-involved erashes involving the subject
vehicles and 17 such crashes involving comparable Ford pickups.” The crashes represent s
wide variety of crash conditions, including both vohicie-to-fixed object and vehicle-to-vehicie
crashes. The impacting vehicles include various sizes of passenger cars. Hght trucks,
mediam trucks. heavy trucks including tractor-trailers, and trains, ‘

The diagrams of the crash sceae and the crash descfiption in cach PAR were ased (o estimate
pre-impact travet speeds and relative velocity vectors for the vehicles invoived. For vehicle-
to-fixed ohject craghes, it was necessary 1o estimats: the speed of the pickup truck at impact
n order to calculate the change in velodity (deita-V3i i.e., the change in velocity equalied the
travel speed.  For vehicle-to-vehicie crashes. it was nncssary to ascertain the impact speeds

e ERCS

Y This disparity in the number of crashes anglyzed is due o twe factors. Firsi, there
have been tar more side-unpact, re-related {33l coaskay involving the suhject vehicies.
Second, the PARS for ¢rashes involving the subject vehicles were obtained from a variety of
sources including FARS, GM, the Association of Tral Lawyers of America, the CAS, and
various private aforneys. while those for the crasha« involving the Ford pickups came only
froem FARS.
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and weights for buth vehicles, These speeds were thes used with the weights of the vehicles
involved to estimate the delta-V of the pickep truck in each crash. .~ .
Figures 4 znd § present the results of this analysis for GM and Ford pickups, respectively.
The figures depict the percentage of fire-related, fatal side-impact crashes within five mph
delta-V increments for cach of these vehicles. Also shown is the 24 mph delta-V obtained in
the ODI 30-mph o1z _a test of a subject vehicle that resylied in a fuel tank Jeak, This
indscates that a 50-mph crash is at the lower end of the range of crash severity necessary to
cause a fire due to a fuel ank Jeak in both the subject vehicles and the Ford pickups: i.e.,
approximately 65 percent of the GM crashes and 93 percent of the Ford crashes am}yzcd by
OD1 had deha-V values above 24 mph.
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Figure 6 presents the GM and Ford dama together, Because of the limited numbxer of Ford
crashes available for analysis, OD recognizes that the graph of the Ford data may nof be g
precise veflection of the delta-V experienced by Ford pickups in fire-related fawsl crashes,
Nevertheless, ODI believes that these graphs provide a vaiid indication that, i general, the
crash severity needed to cause a fire in a fatal side-impact crash involving & Ford pickup is
graater than that nceded to rause a fise in such a crash_involving the subject vehicles,
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“These data indicate that the average crash seventy for the GM truck in fatal side-impact

crashes with fire is at a delta-V of 36 mph, while the Ford delta-V average is 5353 mph.
Thus, while fatal side-impact ¢rashes with fire involving the subiect vehicles occur at
extremely high levels of crash severity, and at severity levels far in exeess of that associated
with a FAMVSS No. 301 side-impact test, those severity levels are often below those required
to ¢reate 3 post-crash fire in the Ford pickups.
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P. - THE BREASONABLENESS O]
SUBRJECT VEHICLES

“The preceding sections of this repont demonstrate that there is an increased risk of death and
injury due to fire in side-impact crashes involving the subject velicles compared to the risk
of such deaths and injuries in side-impact crashes involving similer pickup trucks with fuel
tanks Jocated between the frame rails. Moreover, since that increased risk cannot be
auributed to demographic or behavioral factars, il appears to be associated with the side-
mounted fuel tank desizn in the subject vehicles. However, in consideung whether that
design constitutes a defect that relates to motor vehicle safety within the -~caning of the
Safery Act, it is necessary 10 consider whether that design creates an ynreasonable risk of
deaths and injuries; in ather words, whether the increased risk associated with :hai design is
unreascnable vnder the circumstances, .

In addition 1 the exisience and the absolute magnitude of the increased rizk, other factors
that are relevant to such 2 reasonableness inqguiry are: {1} what GM knew about the safety
risk associated with side-mounted fuel tanks at the time &t was designing the subjoct vehicles
in the zarly (970s, (2} the information repanding the increased risk of the side-mounted tanks
that became availabie 1o GM during the fifteen years that the subject vehicles were produced,
and (3) the availability of altemative feasibie fucl system designs that presented a lesser
safery risk.

This reasonableness inquiry has elerments that are similar to the criteria that are applied by
courts in product liabiisty actions; 1.e., courts find that a product is "uvareasonably
dangerous” if 2 reasonable person woold conclude that the danger that could have been
avoided, piven the information available to the manufacturer and the state of the art at the
time, outweighs the financial cost of preventing the danger, the loss of benefits associated
with the alternative design. and any new or additional danger created by the alternative
desipr. See gencrally, Prosser and Keeton on Tons. Sth cd {1987 at 699 Restatement 2

of Torts, §402A.

P.Y GM's Awareness of the Potentia! Sufety Consequences
of Side-Mounted Fuel Tanks

. a. Information Available to GM During the Design
of the Subject Vehicles

There arc a number of imternal GM docuinents dating from the 1960s that reflect GM's
awarcness that 2 side-mounted location for the fuel tanks on the subjnct vebiclss had the
potential 10 Create a greater vi8k of post-crash fir than a between-the-frame-mils design.
For example, in o 19634 memonandiem addressing a variety of safety improvements fo e
incerporatad it the desipa.of the next genemtion of C7K pickups (st that time scheduled for

MY 1987 Alexander Mair, the Executive Engineer {or the Chevrolet Truck Deparntment
stated, "The fuel tak must be movated outside the cab and 2s near the center of the vehicle
as practical.” Ea 053500,
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GMt's internal design criteria that were in effect when the subjest \semctcs were being

designed described desizn features for fuel tank focation that called for "sufficient crush

space between the rear bumper and the tank” to avoid a tank ruprure in a rear erash and the
avoidance of "puncture-producing surmoundings.®  "Design Direction No. 8-A” (page 00156),
which was applicable 1o all GM vehicles (including pickup trucks) introduced during or after
MY 1971, While these “design disections” are "objectives”™ rather than binding

requirements, they demonstrate that GM recognized that vehicles that did not satisfy these
¢criteria were more vulnerable to post-crash fuel Jeaks,

The side-mounted location of the fuel tanks in the subject vehicles does not satisfy the spirit
of the first of these criteriz, singe there is no crush space betwoen the side sheet metal and
the tank.’* The desipn it also inconsistent with the second criterion, since the tanks are
clearly vulnerable to ponctures in side crashes, both from objects on a striking object and
from sharp obiects s&zmuﬂdmg the tank on the trucks themscives. See section M 4 of this

Report.

DD-8-A also provided that maximum fuel leakage amoums for fromal, rear, and side impacts
at 30 mph. GM has consistently claimed that the C/K trucks satisfied this "30-30-30" mph
criterion (see, ¢.g.. GM’s 0{:8“‘“’*9 2%2 mspome: DP #12, at 41, 45, and 46; testimony
of James McDonald in Moseley <t rMotors. DP Exhibit 5.5, at 14137-14138).
However, GM did not ccnziw.:z 38«5&;}& cr:*.&a tests on productian models of the subject
vehicles prior to releasing them for sale, and several of the tests of prowotype models with
anks mounted outside of the frame rails resulted in leaks.”” In addition, Jeaks occurred in at
feast two 30-miph side-impact tests that GM performed on these trucks in late 1972 and early
1973, soon after it stanted selling the subject vehicles to tire public.™

The development of the 30-30-30 criterion is discussed in a February 15, 1972 memorandum
prepared by James Steger, a GM enginser (EA 057:82). It is also discussed in 3 1972 repont
by Ronald Elwell, Mr. Steper, and Paul Judson, three GM engineers, which stares that fuel
leaks “should not occur® in coilisions which produce orcupant impact forces below the level
that would cavse a fatality in the absence of fire (BA 0573603,

* Since the vast majority of vehicles covered by DD-B-A had fuel tanks in the rear, #
refers o the space between the tank and the rear bumeper, Howsver, the same sa{e‘{y
considerations would appear to apply to the side-mounted fuel :anks .

7 For example, Test C.2509. 9/22/71 (30 mph fronal). ’I’cst C-2582, 127U (15.6
mph side barrier); Test C-2587, 1/4/72 (35 mph car-to-truck impact at 435 degrees},

oTest C-2806. 9/9/72; and Test C-3045, 5/13/73. In addition, in Test C-2807, 8/9/72,
although there was no tank leak. there was a slight leak at-the fuel filler cap from a pickup
equipped »oith a metal shield that appears to cover the bottom and 2 portion of the sides of
the tank,
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b. Infnnmuon that Became Avaziabie to GM During
the Time the Subject Vehicies Were Being Produced

The extent of GA's knowledge of the safety rigk associated with this design in later years is
relevant to this investigation for two distingt reasons.  First, GM had the opportunity to
revise the fuel system design of the subject vehicles long before it did so in MY 1988, and
the reasomabieness of its decision rot 1o make such a change is dependent to some degree
gpon the information available 10 the company. Second, the exient of GM's ongoing

" knowiedge about the performance of these trucks in side-impact crashes is relevant to the

issue of whether GM violated 49 U.5.C. § 30118(c) (formerly section 151 of the Safety
Act), which provides that a manufacturer that determines, or in good faith should determine,
that its vehicles contain a safety-related defect must nromptly notify NHTSA of the defect
and provide an appropriate remedy G owners.

The initial indication that the fuc! system integrity performance of the subject vehicle: was
unsatisfactory came soon after the vehicles were fnitally sold to the public, As noted above.
Test C-2805, a 30-mph side-impact test canducied in early September 1972, resulted in a
tank feak. This test, among other things, apparentiy led GM o consider placing a metal
shield around the fuel tank to "[1)rovide additional side protection to the fuel tank " of the
subject vehicles. See Design Work Onder (DWQ) 36100-4 (DP Exhibit 6.2, at page 736},

DW(O 36109-4 wus issued on Augest 3, 1972, grior to the two September [972 tests tha
resulted in leaks. Its original “subject” was "Reinforcs Frel Tank Straps,” and the "work 10
be accomplished” was described as "Redesign focl tank straps so that a high rate system is
provided around the fuel tank side ares.” Although DWO 36109-4 does aot identify the
factors that led to its issuance, it may have resulted from wo 30-mph {rontal tests of
prowotype vehicles: C-2369 (no tank leak) and C-2509 tank leak from sending unit) in which
there was tank movement and strap slippage.  As demonstrated by the "Design Log® that
accompanied the DWO (at page 737), work was not started on the project until

September 13, 1972, and before much work had been done, #s objective was changed. 25
indicated in the desipner’s Octoher 16, 1972 notes (&t page 738): "|B.F.] Boehm [who x the
time was Assistant $1aff Enginecr - Chassis withis Chevrolel’s Truck Division] wants some
propasals made for 2 shiekl to cover top and side of entire tank. He wants something that
will relyy smpact force 10 frame if struck on the side.” 1t seems bkely thai this change in
direction was motivated. at least i pant, by the ok leak i the September side-impact test.

Following completion of the design work on this DWW, on January 31, 1973, GM tested 3
MY 1873 Chevrolet C20 pickup truck eouwipped with the steel shield in a 30 mph side-
impact, with no leak {Test €-2949,, Notwithstanding the previons test failures, GM did not
modify the dosipn of the subdect vahicles in equip them with a sirel shield, or make any other
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product improvemsent at that time.™ My, Elwell testified in Moseley 2l Motor

he was told by George Kendro, the GM engineer in charge of the fuel s:oragc syszcm for the
subject vehicles, that James McDonald, who was General Manager of the Chevrolet Division.
at the time and later President of GM, had “ordered him to stop any further work on those
stee] shields because it would produce the wrong image to the public . . . .*

GM also performed at Ieast two intermnal analyses of the posi-crash p:rfannancc of the subject
vehicles. The first of these was prepared by F.K. Miller in June 1874, less than two years
after they were first sold (EA 033609). Using the limited data available at that tume, the

" analysis compared pre- 1973 pickups to the subject vehicles {with respect 1o fuel Jeakage as

well as other crash aspects). The key finding with respect to the pending investigation s that
in accidents where al least one occupant was injured, "The frequency of fuel leaks has not
changed. Mowever, given a fuel leak has occurred, the 1973 trucks had more fuel feaks

from the fuel tanks than did the pre- 1973 pickups.”

The second such GM analysis was 2 study of the post-ciash fuel fire performance of 1973-
1976 C/K pickups in real-world accidents that was prepared in September 1978 by George
Garvil, a member of the Field Accident Rescarch Group within GM's Automative Safety
Engincering Division (EA 053623). The purpose of the study was 10 assess the relative
merits of possible fuel tank locations under consideration for the next generation of /7Ky
{which a1 that t/me was planned for MY 1981 or MY 1982) based upon a review of accident
dxta. Mr. Garvil concluded that "while the data sppear to favor 3 rear-located tank, it
should be considered that a side-located tank . . . inboard of the frame . . . might become as
effective a3 3 rear-located tank.” The report alse noted that 19 percent of the side impacts
reviewed were judged to have a "high fuel tank leakage potential for outboard side-located
tanks. Moving these side tanks inboard might eliminate most of these potenual leakers.®
Although the report was presented to the G Design Saff, no action was taken, and no
changes were made o the overall design of the trucks untit MY 19887

¥ As discussed in section G and Appendix A of this Report, GM made several
madifications to the design of the subject vehicles during the vears they were in production
in order to improve their fuel system integrity performance ir: side impacts. On none of
those occasions did GM conduct a recall to improve the perfcrmance of the vehicles that had
previously boen sold o the public. GM asserts that such recalis were not required because
the vehicles did not contain a safety defect,

¥ Several years iatcr, in January 1923, Mr. Garvil preparsd 2 memo "to correct some

. misimpressions”™ ¢reated by his 1978 study (DP #14, Attachme ot 3§, Exhibit 6.8, page 92),

In thal memo he stated that "it is much less important where the wank is placed than how i is
placed. In conclusion, a rear tank Jocation dozs have the advantage of fewer heavy impacts,
bur this advantage is not 3 major one.” 14, at Y3, '
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In 1981, GM embarked upon a senes of 50-mph vehicle-to-vehicle side-impact tests of the

subject vehicles under its "Corporate Product Performance Oblective™ {CPPQO) program in an

effert 1o “enhance the ability of the fucl storage system to manage significandy greater levels

of energy.” See section L.1. These tests clearly demonstrated the vulnenbility of the

subject vehicles 10 significant fucl Jeakage in S0-mph side impacis, even when-2 varjety of
“enhancements” were addad in an effort to improve post-crush fuel system performance.

GM eltimately incorporated three of these enhancements into the trucks beginning in

MY 1984, bur did sot conduct a recall to add them to the earlier models.

Beginning in 1983, there are a number of documents indicating that GM decidext 10 move the
fuel tanks inside the frame rails in the next gencration of C/K pickups {which did not appear
until MY 1988} in order 1o reduce the likelihood of post-crash fires. For example, at an
October 1983 reeiing of GM's Safety Rewiew Board, it was noted that the fuel tank(s) of the
new vehicke would be inside the frame ails and that "protection of the fuel system will be
the maror objective” (EA 063641). Similarly, a December 1983 mecting of GM’s Product
Policy Group roted that “the fuel tank will be relocated inside the frame rails, ahead of the
rear axle - a wuch less vulnerable Jocation than today’s tanks” (EA 053655).

Later, in May 1983, after ih= design of the new C/Ks was well underway, Mike Tusas, the
chief engineer for that project, advised GM's President, James McDonald, that the existing
design "is subject 1o itense pressure as a result of litigation due to post crash fuel fed fires,
With the tanx jul the new truck] located inside the frame rail . . . we are reducing this
concern” (EA 053679} Also, a 1988 GB sales brochure for the new C/K pickups stated,
“The fuel'tanks are mounted inside the frame to reduce the chance of fuel spillage upon side
impact™ (EA 033703).

It is also aoteworthy that, beginning in the mid-1970s, GM had to defend a growing sumber
of lawsuits arising out of post-crash fires in which the side-mounted tank design was claimed
to be defective. Although GM consistently opposed such allegations, these lawsuits certainiy
provided add itional notice to OMofa ;*zmzblc problem associated with this fuel system
design.

P.2 The Feasihility of Alternative Designs

An alternative is considered feasiblc in the products Hability context if a reasonable person
would conclude that the dangse that cocld have been avoidied, given the techaical knowiedge
availabic to the manufacturer and the state of the ant ai the time, outweighs the financial cost
of preveating the danger, the loss of benefis associated with the alternative design, and any
new or additional danger created by the altemnative design,

In applying these factors, thoe s, first, noe doubi that a3 between-the-frame-rmls design for
furl tanks in full-sized pickups was within the state of the art in the early 19705, as
evidenced by the fact that Ford utilized that design m most of its new MY 1973 pickups,
(Dodge began to incorporate this design in its pickups a5 @ standand feature two years later.}
Moreover, GM considered such designs at the time, but rejected them for marketing reasons
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rather than safety or engineering reasons.”’ Second, it appears, and GM has not sugpested
otherwise. that there would have been little or no additional cost associated with a between-

the-rails dusign.

GM has asserted that equipping the subject vehicles with side-mounted tanks led 1o benefits
to its customers that would not have been available with 4 between-ahe-rails design
{October 9, 1992 response, DP £12, at 41, 44-48). It notes that by resaining a 34-inch frame
rail separation, "body builders”™ could continue to install the same components on new C/K
chassis that they had on the previous, pre-1972 version,  The company also assents that,”
given the limited space betsvmen the frame rails resulting from.the decision 1o retain the
34.inch szparation, it was necessary to place the tanks outside the frame rails 0 achieve the
fuel capacity (40 gallons) needed to provide the driving range desired by some of it§
customers. However, beginning in MY 1974, GM offered a between-the-frame-rails 40-
gaflon fuel tank as optional equipment on its Suburban vehicies, which also had a 34-inch
frame rail se¢paration, and considered such a design for the subject vehicles as early as 1971
{see DP Exhibit 6.2, at page 6087 .

Finally, there is o evidence that placing fuel tanks inside the frame rails would have created
any additional danger. GM has stated that one reason it did not place the fuel tanks between
the frame rails and forward of the rear axle was "concerns about placing a fuel tank in close
proximity to a spinnring drive shaft” (October 9, 1992 response, DP #12, at 47), However,
there have beea extremely few, if any, fires resulting from such a scenanio since the tanks
were moved inside the frame rails in MY 1988, and no indication that GM was aware of any
such incidents at the time it was designing the subject vehicles.

Q. EDXRINGS

i. There are 5o data on which to conciude that the GM trucks to which FMVSS No. 301
applied, whea new, did not comply with the standard,

2. There are po data 1o indicate 3 relationship between fuzl tanx corrosion and increased
fire risk in the subject vehicles, #ither i side impacts or in non-crash incidents,

3, Based on a review of 1979-1993 accident data reflecting the performance of full-sized
pickups in side-impact fatal crashes involving fire, occupants of the subject vehicles
experienced 2,8 times as many fire-relaind fatalities (i.e., fatalities in ¢crashes in which
a fire occurred) per million registered veicle-years as ocoupants of Ford pickups and

W See, in general, GM's October 9, 1992 response, at 44, 46; see als, for tample, the
testimony of Earl Stepp, chief engineer of trucks for Chevroler, in Romine v, Guagml
Motors (DP #14, Auachment 2, Pant F, Exhibit .5, at page 18702).

# The fue) tank on the Suburban was behind the rear axle, which is where GM piaced
the spare tire for the subject vehicles. -
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2.5 umes as many as occupants of Dodpe pickups., Wiare the FARS code ind'cated
that the most harmful event MHE) of the crash was fire, the GMto-Ford ocey pant
fatzlity per million rugistered vebicle-years ratio is 3.4 to 1, and the GM-10-Dusige
mio s 6.1 1 L

Apan from the basic daaiston 1o locate the fuel tanks of the subject vehicles oveils of

“the frame rails, many of the soecific festures of the design of the fuel storage system

and the surrounding arca have increased the likelihood of post-crash fuet fires in the
subject vehickes, ’

Real-world accident data do not support GM's contention (hat GM and Ford pickup
trucks have comparabie side-impact fire performance and that differences in driver
demographics and driver behavior grplain the difference in the rtes O fire-related

and MHE = fire fatalities ire side-impact crashes for the GM and Ford pickups. This

is demonstrated by the tremendous reduction in the rate of MHE={ire side-impact
{atafities that occurred after GM moved the fuel tanks for these pickups inside the
frame rails in model year 1984,

Contrary to GMM's comentions, the MHE coding in FARS is a reliable indicator of the
number of fatalities actually caused by fire.

FARS data indicate that, if past trends continue, there would be approximately five
additional fatalitics due to fire in side-impact crashes in 1994 compared to what would
pecnr if the subject vehicles had the same side-impact fire performance as Ford full-
sized pickups.

Reports of non-fatal burn injunes indicate that, if past wrenas continue, there wauld be
three to four additional aon-fatal bum injuries in 1994 in side-impact craghes
involving the sehjear vehicles compared to the Ford pickups. °

Laboratory ¢rash data indicate that. at certain impact speeds and configurations, the
wubject vehicles will leak fucl in side impacts, while camparable Ford pickups will
nol. :

While the crash severities in fatal side-impact, fire-invalved crashes involving the
subject vehicles are far in excess of the severity specified in FMVSS No. 101, ihey
are generally fess than the severitics that result in fires in fatal siderimpact crashes
ivolving the Ford picknps. : :

GAf was aware at the lime it designed the subject vehicles in the early 19705 that
side-mounted fuel tank design presented an increased risk of post-crash fuel fod fins
tn side impacts, compared 1o the risk associated with other feasible altemative
designs. Moreover, GM obtained additional information demonstrating the increased
risk associated with the side-mounted tanks duging the 15-yoar period the subject
vehicles were in production,

LI PR
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1. The increased rish of deuth and infury From fire in sido-inpact omshes involsing s
subject vebizles ix a resuit of the design of ety fued stomge system, primarily dw
tocation of the furl tanks outside of t!zf: frame rails, sipplomented by other features of
the devign,

2. Given the state of the art at the time and GM's awareness of the likely consequences,
it was unveasonable for CM 1o design the s “ect vehicles with fuel tanks outside the
frame rails,

3. The increased safety risk due to post-crash fires in tae sabjt,ct \ehicies i
unrrasenable.

Therefore, o the basis of the entire investigative record, 1 have itiaily deczéed pursuan’ 1o
49 U.S.C. § 30118(a) {formerly section 1524a) of the National Traffic and Motor Vehicte
Safety Act), that the subject vehicles contain a defect that relates to motor vehicle’ safety.
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U.S. Bilateral Civil Aviation Agreements

New/Expanded Agresments in the Current Administration
- Total # of
# Year Month Entity Remarks Qpen Skjes*
89 20000 10 Malla Open Skies Agreement #50
88 2000 10 [Rwanda Open Skies Agreement #49
87 2000 10 |Morocco Open Skies Agreemerit #48
g6 20000 8 INigeria Open Skies Agreement 847
85] 20000 5 |The Gambia Open Skies Agreement #45
841 2000] 3 [Turkey Open Skies Agreement #45
831 20000 3 |Ghana Open Skies Agreement #44
82| 2000] 3 Colombia Routes, freqs, all-Ccargo rights
81| 2000 3 [Vietnam Codesharing
80| 2000, 2 |Burking Faso Open Skies Agreement #43
79 2000 2 [Namibia Open Skies Agreament #42
78 2000 1 [Slovak Republic Open Skies Agreemaent #41
77 1988 12 {Portugal Open Skies Agreement #40
76 1988 12 Austrglia All-Cargo Open Skies _
75, 1868 12 Dominican Republic Open Skies Agreemenit #39
741 1888 11 Tanzania Open Skies Agreement #38
73] 1889 10 Qatar Open Skies Agreement #37
72¢ 1988 8 Argentina Open Skies Agreement #36
711 1888 5 |Bahrain Open Skies Agreement #35
701 1899 4 |United Arab Emirates Open Skies Agreement #34
B9 1999] 4 | Pakistan Open Skies Agreement #33
681 1999 4 iChina Capacity.routes codesharing, designation
67| 1999 1 [Mexico Codesharing, simpler filings
66| 1992 1 Russia Ries freqs ovriit.codeshare
65| 1988 11 laly Open Skies Agreement #32
64| 1998 5 [Peru Open Skies Agreement #31
83| 1998] 4 |Korea Open Skies Agreement #30
62 1998/ 4 France Major Liberalization
811 1988 2 Uzbekislan Open Skies Agreement #29
80, 1868/ 1 |Japan Add'l airfines, fregs, routes |
58 1897 12 Netherands Antilies Open Skies Agreement #28
58 1887 12 |Romania Open Skies Agreement #27
871 1887 106 [Chile Open Skies Agreement #28
561 1997] 10 [Brazil Scheduled capacity, charlers
§§ ;1997 7 Aruba Open Skies Agreement #25
54: 1997| "6  |Egypt Codesharing, 5th Fr. improvements
53] 1897 6  |Malaysia Open Skies Agreement o #4
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U.S. Bilateral Civil Aviation Agreements

52 1897 & INew Zealand Open Skies Agreement #23
51 1887 & |Ukraine New Agreement
50, 1897 § |Nicaragua Open Skies Agreement #22
49, 1997 4 |Costa Rica Open Skies Agreement #21
48 1997 4 [Honduras QOpen Skies Agreement #20
471 1897 4 |El Salvador Open Skies Agregment #19
46 18871 4 Guatemsla Open Skies Agreement #18
45! 1897 3 Panama Open Skies Agreement R#17
44 119897 3 [Tailwan Open Skies Agreement #16
43 1897 2 |Brunei Open Skies Agreement #15
42 1897 1 Singapore Open Skies Agreement #14
41 1896 11 [|Jordan Open Skies Agresment #13
40, 1906| 10 Brazil Add' carrier, freqs, charlers
39! 1996 g  Pakistan New Agreement
38 1986 3 South Africa New Agreement
37 1886 3 Japan All-Cargo Liberalization
3¢ 1888 3 France Boston-Paris route; {future talks
35, 1986, 3 Poland Expanded routes, code sharing
34; 1996 2 Germany Open Skies Agreement #12
33| 1996, 1 Thailand New agreement '
32, 19981 1 |Fiji routes/flexibility codeshare charters,pricing
31 1995 12 China Detroit.codesharing, etc.
30| 1885 12 [Czech Republic Open Skies Agreement #11
29 1895 12 |(india _
28! 1885 10 - Macau New agreement
270 1885 10 Philippines
26 1985 9  Hong Kong New agreement
25 1995 6 |Brazil
24 1995 6  |United Kingdom
23| 1995 5 |Austria Open Skies Agreement #10
22 1995 &5 |Belgium Open Skies Agreement #9
21 1995, 5§  Denmark Open Skies Agreement #8
20 1985 § (Finland Open Skies Agresment #7
19, 18856 &  lceland Open Skies Agreement #6
18 1885 5  Luxembourg Open Skies Agreement #5
17 1885 & |Norway Open Skies Agreement #4
16 18951 5 1Peru
15| 1995 5  |Sweden Open Skies Agreement #3
14,1995  §  |Switzertand Open Skies Agresment #2
13] 1885, 4  Ukraine New agreement
127 1995] 2  Canada New agreement
11 1984 10 Germany Amendment
Agresmes Page 20t 3 Updated 10/12/2000; Printed 10/189/2000




U.S. Bilateral Civil Aviation Agreements

10/ 1984 7  Argentina Capacity increase
g 1884 7 Ausina routes, desigs
8] 1884 2 |United Kingdom BAA Arbitration
7 1884 1 | Jamaica Code sharing agreed
6 1893 12 |Australia
5 18831 11 Finland routes
41 1893] 10 |ireland
—37719983] 9 [Germany Capacity Agreement
21863 5 Haly mini-deal DL,UA behind gateway
11 1883 5§ Russia
{*numbering includes S5t open-skies agroament with Natherlands i 1882.)

Agreems Page 30f 3 Updated 10/12/2000; Printed 10/13/2000



Januury 4, {{Zf?i .

AIR TRANSPORT AGREEMENT
BETWEEN

THE GOVERNMENT OF

THE UNITED STATES OF AMERICA
AND
THE GOVERNMENT OF

fcountry}

The Government of the United States of Ameriea and the Governmient of [country] (herginafter,
"the Parties"y

Desiring 1o promote an intemational aviation system based on competition among airlines in the
marketplace with minimum government interference and regulation;

Desiring to {acilitate the expansion of international air transport opportunities;

Presiring to make it possible for airlines to offer the traveling and shipping public a variety of
service options at the lowest prices that are not discriminatory and do not represent abuse of
dominani position, and wishing to encourage individual airlines 1o develop and implement
_mnovative and competitive prices;

Desiring to ensure the highest degree of safety and security in international air transport and
reaffirming their grave concern about acts or threats against the security of aircrafl, which
jeopardize the safety of persons or property, adversely affect the operation of air transportation,
and undernmine public confidence in the safety of civil aviation; and

Being Parties (o the Convention on International Civil Aviation, oponed for signature at Chicago
on December 7, 1944

Have agreed as follows:



Article 1
Definitions
For the purposes of this Agreement, uniess otherwise stated, the term:
. *Aeronautical authorities” means, in the case of the United States, the Department of
Transportation, or its successor, and in the case of {[country], the [appropriate officials], and any
person or agency authorized to perform functions exercised by the said fappropriate officials];

2, "Agreement” means this Agreement, 118 Annexes, and any amendments thereto;

3. "Alr transportation” means the public carriage by aircraft of passengers, baggage, cargo,
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 ratified by both Parties, and

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

5. “Designated airling” means an airline designated and authorized in accordance with
Article 3 of this Agreement;

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

7. “International air transportation” meang alr transportation that passes through the airspace
aver the territory of more than one State;

8. "Price” means any fare, rate or charge for the carriage of passengers (and their baggage)
and/or cargo {excluding mail) in atr trangportation charged by auhnes, including their agents,
and the conditions governing the availability of such fare, rate or charge;

9. "Stop for non-traffic purposes” means & landing for any purpose other than taking on or
discharging pusscngers, baggage, cargo and/or mail in air transportation;

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

11.  "User charge" means a charge imposed on airlings for the provision of airport, air
navigation, or aviation security facilities or services including related services and facilities,



Article 2
Grant of Rights

i Each Party granis to the other Party the following nights for the conduct of international
air transportation by the airlines of the other Party:

a. the right 1o fly across its territory without landing;
b. the right to make stops in its territory for non-traffic purposes; and
¢. the rights otherwise specified in this Agreement.

2. Nothing in this Article shall be deemed o confer on the airline or airlines of one Party the
rights to {ake on board, in the territory of the other Party, passengers, their baggage, carge, or
mail carmed for compensation and destined for another point in the territory of that other Pasty,

Article 3
Designation and Authorization

1. Each Party shall have the right to designate as many airlines as it wishes to conduct
international air trangportation in accordance with thzs Agreement and 1o withdraw or alter such
designations. Such designations shall be transmitted 16 the other Party in wrifing through
diplomatic channels, and shall identify whether the airline is authorized to conduct the type of air
transportation specified in Annex I or in Annex I or both,

2. On receipt of such a designation, and of applications from the designated airlineg, in the
form and manncr preseribed for operating authorizations and technical permissions, the other
Party shall grant appropriate authorizations and permissions with minimumn procedural delay,
provided;

a. substantial ownership and effective control of that airling 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 normally applied to the operation of intemational air transportation by the Party
considering the application or applications; and

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



Article 4
Revocation of Authorization

1. Either Party may revoke, suspend or ot the operating authorizations or technical
permissions of an airline designated by the other Party where:

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

b. that airline has failed to comply with the laws and regulations referred to in Article §
{Application of Laws) of this Agreement; or

X ¢. the other Party is not maintaining and administering the standards as set forth in
Article 6 {Safety).

2. Unless immediate sction is essential 1o prevent further noncompliance with
subparagraphs 1b or 1c of this Article, 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 of the
ather Party in accordance with the provisions of Article 7 {Aviation Security).

Article 5

Application of Laws
L. While entering, within, or leaving the territory of one Party, its laws and regulations
relaling to the operation and navigation of aircraft shall be complied with by the other Party’s
airtines,
2. While entering, within, or leaving the terntiory of one Party, its laws and regulations
relating to the admission to or departure from ifs territory of passengers, crew or cargo on airerafl
{including reguiations relating to eniry, clearance, aviation security, immigration, passporis,

customs and guarantine or, in the case of mail, postal regulations) shall be complied with by, or
on behalf of, such passengers, crew or carge of the other Party's airlines,

Article 6
Safety

|3 Each Party shall recognize as valid, for the purpose of operating the air transportation
provided for in this Agreement, certificates of airworthiness, certificates of competency, and
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licenses issued or validated by the other Party and still in force, provided that the requirements
for such certificates or licenses at least equal the minimum standards that may be established
pursuant to the Convention. Each Party may, however, refuse o recognize as valid for the
purpose of flight above its own territory, certificatés of competency and licenses granted to ot
validated for its own nationals by the other Party.

2. Either Party may request consultations concerning the safety standards maintained by the
other Party relating to aeronautical facilities, sircrews, aircrafl, and operation of the designated
airlines. If, following such consultations, one Party firuls that the other Party does not effectively
maintain and administer safely standards and requirements in these areas that af Jeast 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 (o conform with these minimum
standards, and the other Party shall take appropriate corrective action, Each Party reserves the
right to withhold, revoke, or limit the operating authorization or technical pormission 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
Aviation Security

I In accordance with their rights and obligations ander international law, the Parties
reaffirm that their obligation to each other to protect the secwity of civil aviation against acts of
unlawful interference forms an integral part of this Agreement. Without imiting the generality
of their rights and obligations under international law, the Parties shall in particular act in
conformity with the provisions of the Convention on Offenses and Certain Qther Acts
Committed on Board Atrcraft, signed at Tokyo on September 14, 1963, the Convention for the
Suppression of Unlawful Seizure of Aircraft, signed at The Hague on December 16, 1970, the
Convention for the Suppression of Unlawful Acts against the Safety of Civil Aviation, signed at
Mantreal on September 23, 1971, and the Protocol for the Suppression of Unlawful Acts of
Violence at Airports Serving International Civil Aviation, 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 atreraft and other unlawful acts against the safety of such
aircrafl, of their passengers and crew, and of aleports and air navigation facilities, and o address
any other threat to the security of civil air navigation,

3 The Parties shall, in their mutual relations, act in conformity with the aviation security
standards and appropriate recommended practices established by the International Civif Aviation
Crganization and designated as Anoexes to the Convention,; they shall require that operators of
aircrall of their registry, operators of aircraft who have their principal place of business or
permanent residence in their teritory, and the operators of airports in their territory act in
conformity with such aviation security provisions.



4, Each Party agrees to observe the security provisions required by the other Party for entry
into, for departure from, and while within the territory of that other Party and to take adequate
measures to protect atrcraft 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 safety of passengers, crew, aircrafl, atrports or air navigation facilities occurs, the
Parties shall assist each other by facilitating communications and other appropriate measures
intended to terminate 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 aecronautical 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 withhold, revoke, limit, or impose conditions on the operating authorization and
technical permissions 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 Opportunitics

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 shall be available on an equal basis to all airlines; charges shall 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 airlinc 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 cancellation and refund rights. Each



airline shall have the right to sell such transporiation, and any person shall be free 1o purchase
such transportation, in the currency of that ferritory or i freely convertible currencies.

5. Each aitline shall have the right to convert and remit 1o its country, on demand, local
revenues in excess of sums locally disbursed. Conversion and remittance shall be permitted
promptly without restrictions or taxation in respect thereof at the rate of exchange applicable to
current transactions and remittance on the date the carrier makes the initial application for
remiftance.

6. The airlines of each Party shall be permitted to pay for local expenses, including
purchases of fuel, in the territory of the other Party in focal currency, At their discretion, the
airlines of each Party may pay for such expenses in the temritory of the other Party in freely
convertible currencies according to Jocal currency regulation.

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

a} an airdine or airlines of either Party;
b} an airline or airlines of a third country; [and
¢} asurface transportation provider of any country;]

provided that all participants in such arrangements (i) hold the appropriate authority and (i} meet
the requirements normally applied to such arrangements.

8. Notwithstanding any other provision of this Agreement, airlines and ndirect providers of
cargo transportation of both Parties shall be permitted, without restriction, o empley in
connection with international air transportation any surface transportation for cargo to or from
any points in the ternitories of the Partics or in third countries, including teansport to and from all
airports with customs facilities, and including, where applicable, the right o transport cargo in
bond under applicable laws and regulations. Such cargo, whether moving by surface or by air,
shall have access to airport customs processing and facilities. Airlines may eleet to perform their
own surface transportation or to provide it through arrangements with other surface carriers,
inctuding surface transportation operated by other airlines and indirect providers of cargo air
transportation. Such intermodal cargo services may be offered at a single, through price for the
air and surface transportaiion combined, provided that shippers are not misled as 1o the lacts
concerning such transportation.



Articie 9
Customs Duties and Charges

1. On arriving in the territory of one Party, aircraft operated in international air
transportation by the designated airlines of the other Party, their regular cquipment, ground
equipment, fuel, lubricants, consumable technical supplies, spare parts {including engines),
aireraft stores (ncluding but not limited to such items of food, beverages and liguor, tobacce and
other products 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 girerafl
engaged in international air transportation shall be exempt, on the basis of reciprocity, front all
import restrictions, property taxes and capital levies, customs duties, excise taxes, and similar
fees and charges that are {8) 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 atreraft.

2, There shall also be exempt, on the basis of reciproscity, from the taxes, levies, duties, fees
and charges refereed o in paragraph | of this Article, with the exceplion of charges based on the
cost of the service provided: ’

a. airorafl stores introduced into or supplied in the terdtory of 4 Party and taken on
board, within reasonable limits, for use on outbound zircraft of an airline of the other Party
engaged in international air transportation, even when these stores arg to be used on a part of the
joumney performed over the territory of the Party in which they are taken on board,

b, ground equipment and spare parts (including engines) infroduced into the temitory of a
Party for the servicing, maintenance, or repair of aireraft of an airline of the other Party used in
international ajr transportation;

¢. fuel, lubricants and consumable techmical supphes introduced into or supplied inthe
territory of a Party for use in an aircraft of an awline of the other Party engaged in international
air transportation, even when these supplies are to be used on o 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
ong Party and taker: 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 1o be
used on a part of the journcy performed aver the territory of the Party in which they are taken on
board.

3, Equipment and supplies referred 1o in paragraphs 1 and 2 of this Article may be required
to be kept under the supervision or conirol of the appropriate authorities.

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



Article 10
User Charges

1. User charges that may be imposed by the competent charging autherities or bodies of
gach Party on the airlines of the other Party shail be just, reasorable, not unjustly discriminatory,
and equitably apportioned among categories of users. In any event, any such user charges shall
be assessed on the airlings of the other Party on terms not less favorable than the most favorable
terms available 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 {o the competent charging authorities or bodies of providing the appropriate airport,
airport environmental, air navigation, and aviation security facilities and services at the airpornt or
within the airport system. Such charges may include a reasonable return on assets, after
depreciation, Facilities and services for which charges are made shall be provided on an efficient
and economic basis.

3. Each Party shall ¢encourage consultations between the competent charging authoritics or
bodies in its territory and the airlines using the services and facilities, and shall encourage the
competent charging authoritics or bodies and the airlines 1o exchange such information as may
be necessary to permit an accurate review of the reasonableness of the charges in accordance
with the principles of paragraphs | and 2 of this Adicle. Each Party shall encourage the
competent charging authorities to provide users with reasonable notice of any proposal for
changes in user charges 1o enable users o 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 fails to undertake a review of the charge or
practice that is the subject of complaint by the other Party within a reasonable amoumt of time; or
(b) following such a review it fails to take all steps within 118 power to remedy any charge or
practice that is inconsistent with this Article.

Article 11
Fair Competition

1. Each Party shall allow 2 fair and equal opportunity for the designated airlines of both
Parties 1o compete in providing the interational air transportation govemed by this Agreemont,

2. Euch Party shall allow each designated airline to determine the frequency and capacity of
the international air transportation it offers based upon commercial constderations in the
marketplace. Consistent with this right, neither Party shall untlaterally limit the volume of
traffic, froquency or regularity of service, or the aircrafl type or types operated by the designated
airlines of the other Party, except as may be reguired for customs, technical, operational, or
environmental reasons under upiform conditions consistent with Article 15 of the Convention,



3. Neither Party shall impose on the other Party's designated airlines a first-refusal
requirement, aplifl ratio, no-objection fee, or any other requirement with respeet to capacity,
frequency or traffic that would be inconststent with the purposes of this Agreement.

3, 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 uniform conditions foreseen by paragraph 2 of this Article or
as may be specifically authorized in an Annex to this Agreement. If a Party requires filings for
information purposes, it shall minimize the administrative burdens of filing requirements and
procedures on air transpoertation intermediaries and on designated airlines of the other Party.

Article 12
Pricing

1. Each Party shall allow prices for air transportation to be established by each designated
airling based upon commercial considerations in the marketplace. Intervention by the Parties
shail be hmited to:

a. prevention of unreasonably discriminatory prices or practices;

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

¢. protection of airlines from prices that are artificiaily 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 provide immediate access, on request, to information on historical, existing, and
proposed prices 10 the agronautical authorities of the Parties in a manner and format acceptable
ta those acronautical authorities,

3. Neither Party shall take unilateral action 1o prevent the inauguration or continuation of a
price propoesed to be charged or charged by (i) an airling of ¢ither Party for intemational air
trangportation between the territories of the Parties, or (it} an airline of one Party for intemational
atr transportation between the territory of the other Party and any other country, including in both
cases transportation on av interline or intraline basis. If cither Party believes that any such price
is inconsistent with the considerations sct forth in paragraph 1 of this Article, it shall request
consultations and notify the other Party of the reasons for its dissatisfaction as soon as possible.
These consultations shall be beld not later than 30 days after receipt of the request, and the
Parties shall cooperate in securing information necessary for reasoned resolution of the issue. If
the Parties reach agreement with respect to a price for which 2 notice of dissatisfaction bas been
given, each Party 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.



Arficle 13
Consultations

Either Party inay, af any time, request consultations relating to this Agreement. Such
consultations shall begin at the earliest possible date, but not Tater than 60 days from the date the
other Party receives the request unless otherwise agreed,

Article 14
Settiement of Disputes

I Any <lispute arising under this Agreement, except those that may anise under paragraph 3
of Article 12 (Pricing), that is not resclved by a first round of formal consultations may be
referred by agreement of the Parties for decision to some person or body. I the Parties do not so
agree, the dispute shall, at the request of either Party, be submitied to arbitration in accordance
with the procedures set forth below,

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

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

b. If either Party fails to name an arbitrator, or if the third arbitrator {s not appointed in
accordance with subparagraph a of this paragraph, either Party may request the President of the
Council of the International Civil Aviation Organization (o appoint the necessary arbitrator or
arbitrgtors within 30 days. Ifthe President of the Council is of the same nationality as one of the
Partics, the most senior Vice President who is not disqualified on that ground shall make the
appointment.

3. Except as otherwise agreed, the arbitral tribunal shall determine the limits of its
jurigdiction in accordance with this Agreement and shall establigh 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 cither of the Parties, a conference to determine
the precise issucs 10 be arbitrated and the specific procedures to be followed shall be held nat
later than 135 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 held a hearing at the request {}f either Party or on jis own nitiative
within 15 davs after replies are due.



5. The tribunal shall attempt to render 2 written decision within 30 days after completion of
the hearing or, if no hearing is held, afler 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 tinbunal, including the fees and expenses of the arbitrators,
shall be shared equally by the Parties. Any expeuses incurred by the President of the Council of
the International Civil Aviation Organization in connection with the procedures of paragraph 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 ils decision to terminate
this Agreement. Such notice shall be sent simultancously to the International Civil Aviation
Organization. This Agreement shall terminate at midnight {at the place of receipt of the nolice o
the other Party} immediately before the first anniversary of the date of receipt of the notice by
the other Party, urless the notice is withdrawn by agreement of the Partics before the end of this
period.

Article 16

Registration with ICAQ

This Agreement and all amendments thereto shall be registored with the International Civil
Aviastion 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
Governments, 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
Scheduled Air Transportation
Section 1
Routes
Airlines ol cach Party designated under this Annex shall, in accordance with the terms of their
designation, be entitled to perform scheduled international air transportation between points on
the following routes: -

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

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

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

1. operate 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 aircrafi 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 permissible under this Agreement; provided that, [with the exception of all-cargo
services,] the service serves a point in the territory of the Party designating the airline,

Section 3
Change of Gauge

On any segment or segments of the routes above, any designated airline may perform
international air transportation without any limitation as 1o change, at any point on the route, in
type or number of aircraft operated; provided that, [with the exgeption of all-cargo services,] in
the outbound direction, the transportation beyond such point is a continuation of the
transportation from the territory of the Party that has designated the airtine and, in the inbound
direction, the transportation o the territory of the Party that has designated the airline is a
continuation of the {ransportation from beyond such point.

ANNEX I
Charter Air Transportation
Section 1

A, Adrlines of each Party designated under this Annex shall, in accordance with the terms of
their designation, have the right to carry international charter traffic of passengers {and their
accompanying baggage) and/or cargo {including, but not imited to, freight forwarder, split, and
combination (passengerfeargo) chartersy,

1. Betweer 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. Between any point or points in the ferritory 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
canstitutes part of a continuous operation, with or without a change of aircraft, that includes
service to the homeland for the purpose of carrying local traffic between the homeland and the
territory of the other Party,

B. In the performance of services covered by this Annex, atrlines of each Party designated  «
under this Annex shall also have the right: (1) to make stopovers at any points whether within or
outside of the territory of either Party; {(2) to carry transit traffic through the other Party's
terrifory; {3} 1o combine on the same afreraft traffic originating in one Party's territory, raffic
originating 1 the other Party's terntory, and traffic originating in third countries; and (4) to
perform international air transportation without any limitation as to change, at any poinf on the
route, in type or number of aircraft operated; provided that, [except with respect to carge
charters,] in the outbound direction, the transportation beyond such point is a continustion of the



transportation from the territory of the Party that has designated the airline and in the inbound
direction, the transportation to the termtory 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 of comity 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-trip basis, shall have
the option of complying with the charter [aws, regulations, and rules either of its homeland or of
the other Party. 1f a Party applies different rules, regulations, terms, conditions, or limitations to
one or more of its airlines, or to airlines of different countries, each designated airline shall be
subject to the least restrictive of such criteria.

B. However, nothing contained in the above paragraph shall imit the nights of either Party
to require airlines designated under this Annex by either Party to adhere to reguirements relating
to the protection of passenger funds and passenger cancellation and refund rights.

Section 3

Except with respect fo the consumer protection rules referred to in the preceding paragraph,
neither Party shall require an airline designaied under this Annex by the other Party, in respect of
the carriage of traffic from the territory of that other Party or of a third country on a one-way or
round-trip basis, to submit more than 2 declaration of conformity with the applicable laws,
regulations and rules referred to under section 2 of this Annex or of ¢ waiver of these laws,
regulations, or rules granted by the applicable acronautical authonties.

ANNEX 11}

Principles of Non-Discrimination Within
and Conpetition among Computer Reservations Systems

Recognizing that Article 11 (Fair Competition) of this Agreement guarantees the airlines of both
Parties "a fair and equal opportunity 1o compote,”

Considering that one of the most important aspects of the ability of an airline to compete is its
ability to mform the public of its services in a fair and impartial manner, and that, therefore, the
quality of information about airline services available to travel agents who directly distribute
such information to the traveling public and the ability of an airline to offer those agents
competitive compuler reservations systems (CRSs) represent the foundation for an airlineg's
competitive opportunitics, and



Considering that it 1s equally necessary to ensure that the interests of the consumers of air
transport products are protected from 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 Parties agree that CRSs will have integrated primary displays for which;

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

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

¢. CRS venders shall not deleie mformation 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 cleady identified as having those characteristics,

d. Al CRSs that are available to fravel agenis who dircetly distribute information about
airline services to the traveling public in either Party's territory shall not only be obligated 10, but
shall also be entitled to, operate in conformance with the CRS rules that apply in the territory
where the RS is being operated.

e. Travel agents shall be allowed to use any of the sccondary displays available through
the CRS so long as the travel agent makes & 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 CRS. 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 CRS vendors display, on
a non-discriminatory, objective, carricr-neutral and market-neutral basis, the international air
services of participating airlines in all markets in which they wish to scll 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 mclusion of connecting flights,

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

4, Neither Party shall, in its territory, impose or permit to be tmposed on the RS vendors
of the other Party more stringent requirernents with respect to access 10 and use of
communication facilities, selection and use of technical CRS hardware and software, and the
technical instaliation of CRS bhardware, than those imposed on its own CRS vendors.



5. Neither Party shall, in its temmitory, impose or permit to be imposed on the CRS vendors
of the other Party more 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 1s 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 of CRSs
of one Party shall have the same opportunity to own/operate CRSs that conform 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 of a CRS also operated in the temritory of
the other Party.



