AMERICAN INTERNATIONAL COMPANIES

PROGRAM DIVISION
BULLETIN

2004-45 October 22, 2004

Important Notice Regarding
12- and 15-Passenger Vans

In 2001 the National Highway Traffic Safety Administration (NHTSA) released a
report warning the public of the propensity of 12- and 15-passenger vans to roll-
over. Since that time both the NHTSA and Public Citizen have released a
number of updated reports, all confirming the serious threat to passengers in 12-
and 15-passenger vans. Federal law prohibits the sale and use of 12- and 15-
passenger vans for the school-related transport of high school age and younger
students by public schools. In the past, the AlG Programs Division has taken the
stance of modification of the vehicles by removing the rear seats or modifying the
rear wheels along with use of experienced drivers only.

On June 1, 2004, the NHTSA released another bulletin confirming the fact that
“15-passenger vans have a rollover risk that increases dramatically as the
number of occupants increase to full capacity. If fact, the likelihood of a rollover
when a van is fully loaded is five times greater than when the vehicle contains
only the driver. The risk of rollover increases significantly at speeds over 50
miles per hour.”

Specific problems with 12- and 15-Passenger vans:

e Increased risk of rollover;

¢ Inability to withstand side-impact crashes;

e High center of gravity with a disproportionate amount of weigh extending
behind the rear wheels;

e Poor door latches in the side and rear doors.

Attached within this bulletin are copies of the NHTSA studies for your review.
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Public Citizen is a nonprofit, 150,000-member organization based in Washington, D.C. that represents
consumer interests through lobbying, litigation, regulatory oversight, research and public education.
Since 1971, Public Citizen has fought for consumer rights in the marketplace, safe and secure hedth
care, fair trade, clean and safe energy sources, and corporate and government accountability. Public
Citizen has five divisons and is active in every public forum: Congress, the courts, governmenta
agencies and the media
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Stopping Rollovers:
The Dual-Wheel Solution for 15-Passenger Vans

|. Introduction: TheHazards of 15-Passenger Vans

An internet advertisement for the Chevy Express 15-passenger van excitedly exdams “Bring
on the crowds — [the] Express Passenger Van offers seating for 15 passengers and extraroom for
cargo on 3500 Extended Whed plate models.” Another ad, for Dodge' s Ram Van Passenger Wagon
proudly boasts that Dodge' s van is a* people-moving power house” that “ sests 15 happy campers.”™*
See Appendix A.

Fifteen passenger vans are routingy marketed by the automotive industry to schoals, colleges
and univergties, church groups, airport ground transportation services, day care services, organizations
for the elderly or disabled people and other entities. Y et the groups would not be enthusiastic
customers for these vehiclesif they were aware that government research, sability test and red-world
crash statistics show that 15-passenger vans are exceedingly dangerous vehicles. For thesevans, in
fact, the more is not the merrier, and bringing on the crowds isaterribleidea. The vehiclesare
particularly susceptible to potentially deadly rollover crashes when loaded with as few as five people,
which isjust one-third of the vehicle' s seating capacity, and just get more dangerous as they are loaded

with passengers.

Fifteen passenger vans are routinely used to trangport groups of vulnerable passengers such as
children and the elderly on field trips, to conventions, on church outings, and to athletic events. Yet
church leaders, schoal officids and others may be totaly unaware that the vans have specid handling
needs and are top-heavy and tippy, with ahigh risk of ralling over in an emergency maneuver. Despite
the hazards posed by driving these vehicles, automakers are not legally required to honor many basic
safety protections that would protect passengers when a crash occurs, including crucia safeguards that
apply to other passenger-carrying vehicles, such as school buses, sports utility vehicles and smdler vans.
Manufacturers ads dso fail to warn potentid customers that the more “happy campers,” luggage and
equipment that are loaded into these vehicles, the more dangerous they become. The result of the
combination of these three tragic omissonsis that 15-passenger vans strike out when it comes to safety.

Ford and Generd Motors are the current manufacturers of 15-passenger vans.
DamlerChryder discontinued production of its versions of the vansin June 2002, a decision which may
very well have been prompted by the sefety risks, and the ligbility, posed by the vans. But that il
leaves many of these vans on the road manufactured by dl three of the automakers. In total, according
to experts a the Nationa Highway Traffic Safety Administration (NHTSA), there were about 500,000
15-passenger vans on the road as of July 2001.2 Between 1990 and 2000, 864 occupants of these
vans died in crashes, 424 of them in Sngle-vehicle rollover crashes, producing a vehicle degth rate that
isfar higher than it should be given the rlatively smdl number of these vehicles that are on the road, as
well as an extraordinaily high degth rate in rollover crashes®
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The 15-passenger van is a dapped-together hybrid vehicle, meaning that it combines festures of
severd vehicletypes. Origindly designed as vansto carry cargo, manufacturers sought ways to
inexpensvely convert these vehicles for usein carrying passengers without properly re-designing them to
handle well on the road or to protect the large numbers of people they are able to transport. Beginning
in the early 1970s with the Dodge Maxi Wagon, and in response to an emerging market for these
vehicles, the manufacturers cut costs that would have been incurred for a newly designed van to carry
passengers safely and for re-tooling factories, by merely making minor modifications to the large cargo
vans dready coming off theline.

In an economical, but cut-rate, solution, they smply extended the cargo van's length by afoot
and one-haf beyond the vehicle€ s rear axle and installed sesting capacity to accommodate 15
occupants.  This choice means that up to four passengers are seated beyond the rear axle in the
rearmost and longest seating areain the van. In addition to lacking important structura safety
protections, this extenson of the rear of the vehicle to carry occupants and luggage is amgor
contributor to the ingtability of the vehicle, creating a“fishtail” effect and other handling difficultiesin
emergency maneuvers.

In recent years, high-profile rollover crashes of 15-passenger vans have killed or injured many
riders in crashes particularly notable for the high numbers of people hurt and the concentration and close
association of those affected. A number of such crashes involved college sports teams and church
groups, and findly caught the attention of the U.S. Department of Transportation’'s highway safety



agency, NHTSA. After conducting an inquiry into the problem, NHTSA issued a Consumer Advisory
and Research Note in April 2001, and reissued another Consumer Advisory ayear later in April 2002.*
In its consumer warnings, NHTSA highlighted the riskiness of thevans. The Nationa Transportation
Safety Board also issued a safety report on November 1, 2002, with recommendations to address the
safety hazards of the vansin letters directed to General Motors, Ford and NHTSA.> A few insurers of
churches and schools are no longer selling policies to insure these vehicles and are raising the rates for
exiging policyholders®

After years of neglect, the issue hasfinally begun to receive the attention that it deserves.
NHTSA’s warnings increased press attention and public scrutiny of these gruesome crashes. The
forces now coalescing around the issue are atextbook study of the attention needed before the
manufacturers will consider safety to be of paramount value and make needed changes or recall
dangerous vehicles. Events contributing to the now-growing damor to address thisissue include the
fallowing:

*  Growing concerns among insurers and the establishment of higher rates or
discontinued coverage, particularly among companies insuring churches and
schoals,

* A precipitous drop in sales asword of the problems has spread;’

*  DamlerChryder's decison to discontinue manufacturing these vans,

*  The recent investigation by the NTSB, and the publication of two consumer derts
by NHTSA,;

*  Legidation to prohibit post- secondary school use of 15-passenger vans, H.R.
3296, was introduced in Congress by Rep. Mark Udall (D.-CO);

* Increasing public pressure to re-design the vehicles,

*  Increasingly frequent litigation on behdf of injured consumers againgt manufacturers
for the deadly design of these vehicles.

Omissions and Special Exemptionsin Federal Safeguards Pertaining to 15-Passenger Vans
Produce Tragic Results

Fifteen passenger vans exist in regulatory limbo as loophole vehicles under federd law.
Because they are designed to carry over 10 passengers, they are classfied as buses, yet they need not
meet the more stringent crash protection standards required of large and smal school buses. Adding
insult to injury, the vehicles aso do not have to meet certain protective federal motor vehicle safety
standards that apply to smaller vans, sport utility vehicle (SUV's) and passenger cars. They are dso
essentialy orphaned by the ongoing work at the nation’s highway safety agency. They are not included
in NHTSA’s New Car Assessment Program, which conducts crash tests of vehicles and publishes the
results, nor are they a subject of the agency’ s research and pending new rule on arollover risk testing

program.

There are dso important loopholes in the laws governing 15- passenger vans that pose a unique
threst to the safety of children. If anew “bus’ issold or leased to sgnificantly transport school children



ether to or from school, the bus must comply with dl federd school bus safety standards, which are
designed to provide occupants with a higher level of safety than regular bus standards® Because 15-
passenger vans do not meet key federa motor vehicle safety crash standards (FMVSS) for school
buses, the law prohibits the sde or lease of new 15- passenger vans for gnificant usein primary and
secondary school-related transport. Although both NHTSA and the NTSB recommend that states
require that al school children be transported in buses meeting the FMV SS requirements for school
buses, neither agency has the jurisdiction to issue such aregulation. Under current law, however, pupil
trangportation is regulated by the sates. Therefore, neither federd body can prohibit schools from
buying or leasing used 15-passenger vans. |n addition, the federal prohibition does not apply to the
trangport of college students, and colleges and universities use 15- passenger vans regularly, particularly
for sports teams.

In addition to these serious safety deficienciesin vehicle performance rules outlined above,
drivers of 15-passenger vans do not need a special commercia driver’s license to operate the vans. ° In
the absence of such arequirement, many 15-passenger vans are driven by individuals without any
sgnificant experience driving such alarge vehicle. Thisis extremey problematic. As described above,
due to manufacturer shortcuts, 15-passenger vans have a high center of gravity and poorly designed
rear seting areathat extends beyond the axle of the vehicle, making them difficult to maneuver. Yet
despite the complex handling characteristics of these vans, drivers of these vehicles do not typicaly
receive any speciaized training or screening. ™°

These factorsresult in alower price tag for 15- passenger vans than for small school buses, and,
accompanied by the convenience of avoiding aspecid certification for drivers, are the central reason
that 15-passenger vans gpped to college sports teams, volunteer organizations and groups whose
members serve as the driver for a particular occasion. Most owners and users may only now be
learning of the dangerous rollover propendty of the vans and the near-total lack of crash protection
provided for occupantsin a crash.

While two federad government safety agencies have now raised serious questions about the
safety of 15-passenger vans, manufacturers continue to try to deny the problem and deflect the blame
onto drivers of the vans by claming that thet the vans are safe “if used properly.” Carolyn Brown, a
spokeswoman for Ford, recently recognized that the handling of these vans can be difficult, yet dso
blithely said thet, “If [a 15-passenger-van| is not overloaded and if it is driven properly, it isavery safe
vehide”™ And in abriefing for NHTSA officials after issuance of the agency’s Research Note on April
2001, Ford aso made blanket assertions that the vans were safe, or, at least “appropriate’: “Ford 15-
passenger E-series vans were designed to accommodate a full occupant load and, when loaded,
possess appropriate steering, handling, and stability characteristics.”*

Summary of the Fix: Short-Term Partial Remedies and Long-Term Solutions
Both NHTSA and the NTSB have issued recommendations to enhance the safety of the 15-

passenger vans dready on the road. NHTSA'’s recommendations focus on improving driver skills,
decreasing driving speed, increasing the use of safety belts, checking for properly inflated tires,



exercigng care not to put any load on the roof, and carefully loading seets in front of the rear axle if
there are fewer than 15 passengers. Despiteits emphasis on driving skills, NHTSA failed to
recommend that the Federal Motor Carrier Safety Administration, which has jurisdiction over this area,
require acommercia driver’s license to operate the vans. The agency dso indicated thet it is
considering requiring that the vehicles bear a“warning label about rollover and seat belt use”™® Thisisa
poor response, to say theleast. Warning labdls are of questionable value in affecting consumer

behavior, yet are excellent tools for the manufacturersin litigation to shift the blame for crashes onto
drivers.

The NTSB recommends that NHTSA include 15- passenger vansin its pending plan for a
dynamic rollover testing program and test these vehicles in crash tests as part of the agency’s New Car
Assessment Program, which publishes results by make and model for consumers. The NTSB further
requested that NHTSA, in conjunction with the manufacturers, test and evaluate technological handling
systems, particularly dectronic stability control systems, that have potentid to assigt driversin
maintaining control of these rollover-prone vans.

We support al of the recommendations made by NHTSA and the NTSB as obvious and
necessary short-term responses to a public safety emergency, and we particularly commend the NTSB
for recommending that 15-passengers vans be brought into NHTSA’swork on rollovers. But asking
driversto exercise caution, as NHTSA does, is far from enough — these vans must dso be atered to
be far easier to control and less prone to roll over than they aretoday. No driver, no matter how
skilled, can safely ded with emergency avoidance maneuvers, such as off-road re-entry maneuverson
the highway where drivers have inadvertently entered the shoulder of the highway and mugt rgoin traffic,
or cope with Situations such astire failures at freeway speeds, without these vans becoming
uncontrollable and rolling over.

For that reason, afix for the vehicles now on the highway is essentid. After considerable
testing, we have devel oped recommendations for a concrete and relatively smple change to the vehicle
that would directly address the poor handling characteristics of 15-passenger vans, providing vast
improvements in rollover prevention for vehicles now in use.

In this report, we explain that ingtalation of two rear wheels (“dud wheds’) on eech Sde of a
15-passenger van has been shown in rigorous testing to improve the handling characteristics of the vans,
reduce the risk of rollover and create amore stable vehicle. As documented by this report, the concept
of usng dud rear wheds on vehicles the Sze of 15-passenger vans to improve traction, improve stability
and improve load-carrying cgpability is not new or unique and has been considered interndly by the
manufacturers for years. Below is an image of an Oldsmobile 2 and a haf ton pick-up truck from 1937
that was equipped with duals rear whedls.



Retrdfitting exiding 15-passenger vans with these dud rear whedlsis afeasible option that
would help improve rollover resstance, which isthe most glaring safety deficit afflicting the vans. Safety
of the vans would gtill be compromised by the lack of crash protection for occupants, but reducing the
risk of rollover isadefinite step in the right direction for preventing more degths and injuries.

We make our recommendetion to improve rollover resistance with the important cavest that we
believe these vehicles are badly in need of a comprehensive safety-related re-design, in which they can
evolve from adightly modified cargo vehicle to one truly cgpable of safdly transporting people.
Subgtantia improvements in crash protection design, from the roof structure to the interior, are long
overdue. If these vans are going to continue to play a sgnificant role in trangporting consumersin the
future, then we recommend that the manufacturers completely redesign them so that they remain
controllable and stable under dl foreseeable operating conditions, and that manufacturers equip them
with adequate crash protection for passengers that exceed al of the appropriate federal minimum safety
standards.

Due to the high occupancy of these vehicles, it is an abomination that the manufacturers have
consstently taken advantage of the regulatory loopholes to market and profit from these dangerous
designs sincethe 1970s. Given that manufacturers know that poorly designed vans expose large
numbers of consumersto the risk of serious and often fatal injuries a onetime, it is our belief that
manufacturers have a heightened duty to act with safety in mind, especidly given that the vehicdles are
frequently occupied by our children, our parents and the elderly. An image from a recent crash of a 15
passenger van is below.



A few examples of the tragic consequences of automaker neglect of the safety of these vehicles

are provided below.

*

On August 3, 2000, a 1995 Ford E-350 15-passenger van owned by the Mississippi County
Economic Opportunity Commission was transporting employees on |1-55 near Osceola,
Arkansas, when a Bridgestone Dudler tire tread peeled apart, causing the driver to lose control.
The van rolled over, killing one occupant and injuring the others.™

On May 9, 1999, while driving to Disney World to celebrate their daughter Marid stenth
birthday, the right rear tire of the imenez family’ s rented 1999 Ford Econoline E-350 van blew
out. Thetirefailure caused the van to spin out of control and roll over. Tenyear-old Maria
suffered a catastrophic brain injury and is currently in a persistent vegetative sate. ™

On May 8, 2001, 12 members of the First Assembly of God women's group were driving a
church-owned Dodge Ram 3500 extended van on a shopping excursion to a Gainesville, Texas,
outlet mal. Sixty-two-year-old Dorothy Griffin lost control of the van when one of the tires
suddenly suffered atread separation. The van uncontrollably swerved into the median and
rolled severd times. The crash took the lives of four women and injured six others™®

On February 10, 2002, nine members of the Prairie View A& M track and field team were
traveling in a Ford E-350 15- passenger van when the driver was forced to make an emergency
maneuver. The van rolled over 3%z times. Five of the students were killed, including the seet-
belted driver.”’

Four Memphis youths died on April 4, 2002, when the driver of aday care van lost control of
the vehide and ran into a highway overpass'®



*  |n June of 2002, while driving a Ford E-350 15-passenger van loaded with Oregon firefighters
to battle the Hayman wildfire in Colorado, Megan Helm lost control of the van, made a steering
maneuver, and the van rolled over four times. Five of the 11 firefighters were killed and the
others were injured.”

* OnJduly 14, 2002, Leroy Robinsonwas a passenger with 12 members of his church congregation
from Philadel phiain a Dodge 15- passenger van on a church trip when a motor home with a
vehidein tow clipped the van. The van swerved and overturned numerous times killing four
church members ages 14, 32, 38 and 40, and injuring severa others®

* OnJduly 25, 2001, Shirley Hines was trangporting 10 members of Emmanue Baptist Churchina
1989 Ford E-350 van on I-20 in Louisanawhen theright rear tire suddenly suffered a tread
separation. The tire failure caused the vehicle to begin swerving violently. Ms. Hineslogt
control and the van rolled over. The rollover crash claimed the lives of 2 passengers and injured
the others.®

To undergtand how this threet to the public arose, we next examine the history and devel opment
of the market for 15-passenger vans.

Il. Defining the Scope of the Problem with 15-Passenger Vans
The current fleet of 15-passenger vans is made up of the following vehicles™

Chevrolet Express 3500

GMC Savana G3500

GMC Rally/Vandura G3500
Dodge Ram Van/Wagon B3500
Dodge Ram Wagon B350

Ford Econoline E350

Ford Club Wagon E350%

During the decade from 1990 to 2000, 15-passenger vans were involved in 1,281 fata crashes
and killed 864 van occupants, 654 occupants of other vehicles and 200 bystanders. 268 single-vehide
rollover crashes resulted in 424 fatalities to van occupants. NHTSA reports that 80 percent of the
faaly injured people in 15-passenger vans were not wearing safety belts. #* This compares to 50
percent for dl fatd crashes.

NHTSA has found that the number of occupants in a 15-passenger van has alarge effect on the
frequency of rollover in fatal crashes. Infatd sngle-vehicle crashes, cars with 10 or more occupants
rolled over 85 percent of the time, compared to 38 percent of the time in those vans with fewer than 10
occupants and 28 percent of the time for those vehicles with fewer than five®



Thereisno question that 15-passenger vans are over-involved in sngle-vehicle rollover crashes
compared to other passenger vehicles. From 1991 to 2000, 33 percent of passenger vehiclesinvolved
in dngle-vehicle, fatal accidents experienced arollover, compared to 52 percent for 15-passenger vans
involved in such crashes. A shocking 81 percent of all 15-passenger van occupant fatalities
occurred in single-vehicle rollover crashes.®

Initsfirst analytical work focused on 15-passenger vans, NHTSA |looked specificaly at single-
vehicle rollover crashesto ascertain whether these vans, when loaded with passengers, “are unusudly
susceptible to rollover.”  Although NHTSA found that 15-passenger vans have arollover rate
comparable to other light trucks and vans when the number of occupantsin the van is not considered,
they aso determined that the rollover rate triples when the vans are loaded with 10 or more occupants,
in comparison to the rollover rate when the vans have fewer than 10 occupants. The following chart
taken from the NHTSA research note demondtrates the findings:

Number of Rollover Crashes and Rollover Ratios
by Occupancy L evel of 15-Passenger Vansin Single-Vehicle Crashes?’

A §ingle All Raollover | Combined Rollover Ratios 1 to 9 and

Occupancy Levd | Vehide .
Rollovers | Ratio 10 or more occupants

Crashes
Fewer than 5 1,815 224 12.30% 12.7%
5-9 77 16 20.80%
10-15 55 16 29.10%

0,

Over 15 10 7 70.00% 35.4%

AsNHTSA’s Research Note revedls, loading the van with occupants and cargo causes the
center of the vehicle s gravity to shift rearward and upward, increasing the likelihood thet the vehicle will
be difficult to control in emergency Stuations and more prone to roll over once aloss of control occurs.

Inits research, the agency reviewed the available rea-world crash data, measured the static
dability factor®® of atypica 15-passenger van, a 7-passenger van and aminivan, and analyzed the
handling characteristics of both loaded and unloaded typicd vans, usng Sate-of-the-art computer
smulation programs designed to model vehicle performance. The agency examined the rollover issue
by looking at the vehicleinits satic, or resting, condition and by conducting tests of the vehicle's
dynamic behavior on the road.

NHTSA found that the static measurements of the typical 15-passenger vans — the gatic
gability factor — became worse as the vehicle moved from an unloaded to aloaded condition, increasing
the risk of rollover by an amazingly high 40 percent! Inlay terms, the higher the center of gravity
became with the increase in loading, the more susceptible the vehicle wasto ralling over.

In order to anayze the dynamic handling behavior of the typical 15- passenger van, the agency
conducted computer Smulation work using valuestypica of these vans. The smulated van was




evauated usng adowly increasing steer maneuver designed to eva uate the understeer characteristics of
vehicdles, and asmulated 30-mph reverse steer maneuver in which the steering whed isfirst turned hard
to the right and then turned hard to the eft.

In summary, the agency concluded that the Smulated 15- passenger van demonstrated
dangerous oversteer® characteristics when fully loaded in the dowing incressing steer maneuver.  The
agency dtated that “these examples show that the smulated GVW [gross vehicle weight, or fully loaded]
15-passenger van exhibits both lateral and roll instabilities under extreme maneuvers”® The tendency
of the center of gravity of the vehicle to move up and rearward with loading was found to directly
contribute to the directiond ingability, while the roll instability resulted from the fact that the loaded van
tended to spin Sdeways, which when combined with the high center of gravity, created asignificant risk
that the vehicle would roll over.®

The effect of increased loading on the handling and stability characterigtics of vehiclesisnot a
new concept. 1n 1979, for instance, the Highway Safety Research Indtitute at the University of
Michigan analyzed the problems encountered in caculating the potentid for rollover inherent to military
vehides during maneuvers performed on paved, level surfaces. One important conclusion from this
research was the discovery that occupant loading had an adverse safety impact on the handling and
stability characteristics of the vehidles®

In 1992, NHTSA examined the effect of vehicle loading and variation in vehicles on the Satic
gability factor and tilt table performance of avariety of passenger vehicles. The agency determined that
both static stability factor and tilt table performance were adversdly affected as passengers were loaded
into the vehidles® Additional research work carried out between 1992 and 2001 consistently reached
the same conclusion abouit the risks associated with occupant loading of light trucks and vans®

Ford Motor Company had a uniquely negative experience with the issue of the increased
ingability that resulted from the loading of occupants and luggage in vans designed to carry people.
Like 15-passenger vans, some designs of minivans have proved insufficient to protect passengers when
subject to high loading conditions. In late 1992, Vdue Rent-A-Car Company in Florida, a company
owned & the time by Mitsubishi, suffered arash of rollover accidents involving the Ford Aerostar
minivan that it was renting to vacationers in southern Horida. The problem involved aloss of control
resulting in rollover crashes when the vehicle was loaded with afull complement of occupants and
luggage. Asthe problem for VVaue worsened, the company sent aletter to Ford that included the
following request:

This|etter isto inform you that Vaue has experienced a number of
accidents involving rollover incidents in the Ford Aerogtar vans. We
areinterested in knowing if you have any information regarding any
problems or increased incidents of rolloversfor the Ford Aerogtar vans.
We would gppreciate your providing us with any relevant informeation
regarding these concerns, including the vehices compliance with safety
dandards. In addition, please provide us with any information you have

10



which may be helpful to our rentersin handling this vehicle other than
the information provided in the owners manud.....*

The problem was sgnificant to Vaue because of the high number of people occupying the vans,
the high number of crashes that were occurring when the vehicle was loaded with occupants, and the
seriousness of the rollover accidents® Value hired an independent vehicle design expert to assit it with
the problem, who determined that the Aerostar was designed defectively and therefore was unsafe.®

Ford responded to Vaue's letter by suggesting that Vaue “not put things like thisin writing.”*®
Ford suggested a meeting in Detroit to discuss the matter further. At the meeting in Detroit, Ford
presented Vaue representatives with “data’ indicating that the Aerostar possibly had a higher center of
gravity compared to other smilar vans, and argued that the van was “safe’ if “used properly.” Ford
offered to “inspect” the vansinvolved in crashes and provide Vaue with a “ vehicle handbook.”*

Unswayed by Ford's presentation, the Vaue representatives pressed Ford to recall the vehicles
and to fix the problem. According to an employee of Vaue, the following was Ford' s response to
Vaue s demand that the Aerostar be recalled and fixed:

Q. And during the course of this conversation about recalling
the Aerostar minivan, Mr. Cline, tell uswhat Mr. Mavistold
you.

A. Mr. Mavissaid they would not recall the minivan, it would
be cheaper to pay the claims involving the Aerostar.”

Unable to get Ford to act to protect consumers, Vaue created its own warning sticker for the
van. Thelabd, placed on the center of the steering whedl by Vaue, specifically warned users about the
rollover danger associated with the van when loaded with afull complement of occupants and luggege.

Insurance companies have dso joined the growing list of those concerned about the safety of
15-passenger vans. GuideOne, an insurer that specidizes in insuring churches, church groups and
schools, and the Colorado School Digtrict Self-Insurer Pool, have both stopped sdlling new policies for
15-passenger vans and are raising rates on existing policies. Jan Beckstrom, the Chief Operating
Officer of GuideOne, has called 15-passenger vans “inherently dangerous’ and expressed concern
about the impact of crashes on “the hedlth and vitdity of the minigtries and people involved.” The
company has begun urging owners of these vehicles to replace them with safer modes of trangportation,
such as small buses*

II1.  Loopholesin Federal Safety Standards Afflicting 15-Passenger Vans
Under the exigting regulatory scheme, a 15-passenger van is classfied asa“bus’ because vans
are defined as a passenger vehicle that can carry over 10 passengers, and because the gross vehicle

weight of these vehiclesis approximately 9,500 Ibs. In essence, the 15-passenger vehicleisaloophole
vehicle under federd safety rules.
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Although most consumersthink of abus asalargeintercity or trangt bus, current federa safety
rules have three categories of buses** Although often used like a school bus, the vans do not have to
comply with the extra strength requirements for school buses under the existing regulatory scheme.™
Below isaligt of the Federal Motor Vehicle Safety Standards (FMV SSs) that do not apply to 15-
passenger vans and yet do apply to, and significantly enhance the safety of, small school buses (vehicles
that are the closest in Size to 15-passenger vans). A fuller description of gpplicable and inapplicable
dandards is contained in Appendix B.

The following isasynopsis of current bus categories (including two industry categories, motor
coach and specidty bus), summarizing how they “stack up” in terms of federa crash protection
requirements:

Required Crash Protection Attributesfor Various Bus Types*

T High Backed | Minimum

2 (2 ggﬁgr;‘;ﬁnd Roof Rollover) | Foaded Seat ==l Ele
Seats® Spacing®’

GVWR >10,000 |bs
g/?l‘lvi“: 10,000Ibst1lS Yes* Yes* NO Yes*
Motor coach Yest* Y est* No No
Specidty bus® No Vaies No No
15-passenger van | No No No Y es*

(* Federal Standard)
(**Industry Standard)

In addition to the federa bus safety rules listed above, 15-passenger vans are exempt from a
number of federd safety sandards that apply to multipurpose passenger vehiclesthat are Smilar in
weight, such as vans and larger SUVs*® Fifteenpassenger vans do not have to comply with a number
of key crash protection safety standards thet protect the occupants of automobiles and multipurpose
passenger vehicles™

*  FMVSS201: Occupant Protection in Interior Impact (15- passenger vans exempted from
upper interior head protection). This standard specifies requirements to afford impact
protection for occupants®

*  FMVSS202: Head Restraints (15-passenger vans exempted from placing head restraintsin
rear seating positions). This standard specifies requirements for head restraints to reduce the
frequency and severity of neck injury in rear-end and other collisions.

*  FMVSS206: Door Locksand Door Retention Components. This standard specifies
requirements for sde door locks and side door retention components including latches, hinges




and other supporting means, to minimize the likelihood of occupants being thrown from the
vehicle as aresult of impact.

*  FMVSS214: Side Impact Protection (15-passenger vans exempted from dynamic test). This
standard specifies performance requirements for protection of occupants in Sde impact crashes.
Its purpose isto reduce the risk to vehicle occupantsin Side impact crashes by specifying
vehicle crashworthiness requirements in terms of accelerations measured on anthropomorphic
dummiesin test crashes, by specifying strength requirements for sde doors, and by other
means.>

*  FMVSS 216: Roof Crush Resistance. This standard establishes strength requirements for
the passenger compartment roof. Its purposeisto reduce the crushing of the roof into the
passenger compartment in rollover accidents.™

* 49 CFR 575.105: Rollover Warning Labd. This section requires manufacturers of utility
vehidlesto dert the drivers of those vehicles that they have a higher possibility of rollover than
other vehicle types and to advise them of steps that can be taken to reduce the possibility of
rollover and/or to reduce the likelihood of injury in arollover.®®

However, 15-passenger vans are required to have safety belts ingtaled, as are automobiles,
multipurpose passenger vehicles and smdl school buses. Larger school buses and motor coaches are
not subject to this requirement.”’

Astheforegoing discusson illudrates, 15-passenger vans have largely escaped federd
regulatory standards for occupant protection. Many, if not dl, of these sandards are woefully out-of-
date and inadequate, such asthe roof crush standards (FMV SS 216 applies in the same area to multi-
purpose vehicles and FMV SS 220 gpplies to school buses). Y et even these minima standards do not
apply to 15-passenger vans. Thetragic record of fatal crashes shows that the auto industry has taken
full advantage of the loopholes and has completely failed to act on its own to protect occupants.

The problem of inadequate crash protection for consumers is compounded by the lack of any
meaningful rollover prevention safety Sandard. Given the mulltiplicity of loopholesin rules that should be
protecting occupants of the vans, the lack of any meaningful rollover resstance safety standard, and the
auto industry’ s predictable failure to act to fix the hazards, it is no surprise that these vans continue to be
prone to roll over and that consumers are unreasonably exposed to catastrophic injuries when the
vehiclesdo rall.

IV. NHTSA’sand the NTSB’s Safety Recommendations Are Inadequate To Solve the
Problem

Inits April 2001 public warning accompanying its Research Note, NHTSA outlined a number

of recommendations that it stated would reduce the risk of rollover injuries in 15-passenger vans.
NHTSA’s recommendations highlighted the importance of the following steps:
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*  Drivers should be well-rested and apply safe speeds for weather and road
conditions;

*  Drivers should be cautious on curved rura roads and safe speeds to avoid running
off the road;

*  If whedsdrop off the highway, drivers should gradudlly reduce speed and steer

back onto the highway;

Check for properly inflated and treaded tires;

Use safety bets, with driver enforcing belt-wearing policy;

Passengers should St in seets in front of rear axle when not full;

More than 15 passengers should never be allowed in a 15-passenger van;

To be aware that vans require more space and reliance on side-view mirrors,

To be aware that vans do not respond well to abrupt steering maneuvers,

To be aware that vans require additional braking time.

* 0%k % %k X %

Although we agree that drivers of al types of vehicles should consder NHTSA'sligt of “safe
driving habits’ as good advice, these generd expressions of safety ignore the very redl design problems
associated with these vehicles. Asthe red world evidence demonstrates, consumers can unfortunately
follow each of these “safe driving habits’ and il end up in a catastrophic rollover crash while driving or
riding in a 15-passenger van.

NHTSA'’ s recommendations ignore or downplay the following factors affecting the safety of 15-
passenger vans.

The vans are difficult to control in emergencies;

The vehicles, by design, are ungtable;

The vehicles lack adequate crash protection for occupants;

Safety loopholes exigt in the regulatory scheme, thus exempting them from many of
the requirements,

The auto industry has taken advantage of these loopholes and ignored sefety;

*  Thelack of NHTSA research, testing and consumer information on the vans.

* % X ¥

*

The NTSB, by comparison, in its letters to manufacturers and to NHTSA on November 1,
2002, urges NHTSA to conduct research, and testing and to include the vans as a part of the agency’s
consumer information program. The NTSB aso asked NHTSA to test other technologica systems,
particularly eectronic stability control systems, which are designed to help avoid loss of directiond
control.

Although both NHTSA and the NTSB have identified a problem, neither agency has
investigated the reasons why the companies made these horribly unsafe vehicles, how much the
manufacturers knew about their dangers, or why consumers are not adequately warned of the hazards.
Most importantly, neither agency has asked the most relevant question from a consumer’ s stlandpoint:
that is, how we can fix these vehicles. Thisreport isakick-start for that work. We urge both the safety
agencies and the auto indudtry to take immediate action to protect the public in this matter.
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V. Manufacturer Knowledge of the Hazar ds of 15-Passenger Vans

The three manufacturers of 15-passenger vansthat are currently on the highways, Genera
Motors, Ford and Chryder, have known for years about the dangers associated with the vans when
loaded at or near the total weight that the vehicle is designed to carry. They have each been sued for
deficienciesin the design of the vehicles, and dl three are keenly aware of the propensty of 15-
passenger vansto roll over. Y et none of these companies have redesigned the vans to prevent rollover
and none of them have taken steps to design the vans to reduce injuries from rollover crashes.

The full-size Dodge Ram Wagon passenger van, which was made by Chryder until recently, is
among the oldest vehicles in the 15-passenger van category, having hit showroomsinitidly in time for the
1971 modd year. In June 2002, Chryder discontinued production of itsfull-sze van. The Dodge Ram
Wagon was origindly offered on two different whedlbases, a 109.6-inch version, a 127-inch verson, as
well asa“Maxi” verson that added a 26-inch body extension to along whedlbase truck for 15

passenger seating.

Chryder, aswith other manufacturers, has long recognized the need to design vehiclessuch asa
15-passenger van so that it dides, rather than rolls over, when aloss of control occurs, at least on
paved road surfaces®® Chryder used abattery of dynamic tests to evaluate vehicle dynamics.
According to the Chryder test engineer working on the van, despite the battery of tests available to
Chryder, the company’ s 15-passenger van was not tested in the Consumers Union evasive maneuver,
nor was it tested in the step steer test maneuver, the single lane change test, or the tire blow-out test.>
In fact, Chryder’s engineer asserted that he never ran any test designed to measure the overturning
resistance of the 15-passenger van.®

A November 1, 2002, letter to the National Transportation Safety Board from David Perry, an
attorney from Corpus Chrigti, Texas, highlights aloading problem that causes the body of the Chryder
van to move with respect to the suspension and the tires, resulting in added stress on thetires. Mr.
Perry explained tht:

The excessve loading on the rear axle is rdated to the unusudly short whedbase of the vehicle
compared to comparable vehicles. Not only isthe rear axle substantidly overloaded, the
overload is concentrated on the left rear tire, due to the positioning of the seating package which
biases weight distribution to the | eft of the centerline of the vehicle. Overloading the |eft rear tire
islikely to have resulted in acceerated oxidation of thetire, and resulted in shortening the fatigue
life of thetire

The Ford E-series van was overhauled in the early 1970's, under a program called the
“Nantucket” program.®® The vehicle was changed from a unibody frame to a body on frame design.®
The van was introduced in 1975 and the extended length version of the van — the 15-passenger verson
—was introduced in 1979.%* The extended length version added 18-inch in the rear, but kept the same
whedlbase.®

15



The origind E-350 van was a commercia vehicle designed for hauling cargo, not people® The
gross vehicle weight was designed to be gpproximately 9,000 1bs® A “school bus’ option was
origindly created with the vehicle that carried a gross vehicle weight rating of 9,600 Ibs. and was
equipped with dua rear wheds®” The design god for the vehicle included the generd Ford guiddine
that the vehicle have a sufficient margin of safety between the capabiility of the vehicle and the capability
of the customer in Situations that were “typical” in the redl world.®®

Ford recognized the feashility of using dud rear whedls on the 15-passenger van as early as
1972.% See Appendix C. The dual rear whedls provided extraload capacity, better traction and
improved handling characteristics. Below is one example of amodd with dual rear whedls and the text
of Ford advertising about the availability of the wheds.

2003 F-250 Super Duty

Dual Rear Wheels (DRW) are available with either the 4x2 or 4x4 drive system. Dual
rear wheels help increase rear traction, towing stability and provide increased rear
axle weight ratings. The Front Suspension on F-250 4x2 models is an independent
Twin I-Beam design. The optional Heavy Service Suspension Package includes Heavy
service front springs, auxiliary rear springs (SRW) and steering damper. Super Duty F-
250 Pickups (and Pickup Box Delete models) feature a Ladder-type Frame with rear
kickup that is wider than the Super Duty Chassis Cab frame.

Although Ford created internd rollover resistance design standards in the mid- to late-1980's,
the company’ sinterna standards were drafted so as to exclude vehicles that weighed over 8,500 |bs —
such as the 15-passenger van -- from having to be tested for, among other things, rollover resistance.”
Ford' s excluson of vehicles like the E-350 from stability requirements ran contrary to Ford's
representation to NHTSA in 1973 that the cut-off for rollover resistance evaluation was 10,000 |bs.™
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Although Ford' s origind internd safety design guiddine for rollover included datic stability
factor (defined as the retio of track width to center of gravity height), it was removed from the find
version of the company guiddine.” The minimum static stability factor established by the guiddline was
to be 2.10,” afigure that the E-350 could clearly not meet. Ford redlized early on that static stability
factor was afirst-order indicator of avehicle s rollover propensity.™

Asareault of the exclusion of the E-350 from rollover resistance eva uations, the only dynamic
testing required was “subjective’ testing, which included testing the vehicle using an acceptability rating
scale of 110 10.”® In litigation, Ford has conceded that the vehicle was not tested in limit maneuvers
like the J-turn test, which involves arapid steering turn.”® Furthermore, stickers warning about the
elevated risk of rollover were not placed on the vans as they were with SUVs.”” Ford has also asserted
that even the “ subjective’ test result documents purporting to show the ratings provided by the Ford
engineers “can't be found.””®

Generd Motors, which recently settled a 15-passenger van rollover case with Birmingham
atorney Ben Hogan, indsted as a condition of the settlement that dl of the documents made a part of
discovery be returned to the company and maintained under a gag order to avoid any public evauation
of the safety performance of its 15-passenger van.

In short, the Detroit manufacturers have known for years about the design deficiencies in these
vehicles, which cause them to roll over, and have tried through settlement gag orders, and closed door
meetings with government officiads to contain the issue, but the red safety problem has never been
addressed.

VI.  Testsof 15-Passenger Vans With Single and Dual Wheels Reveal An On-Road
Solution

In order to evauate the dynamic handling characterigtics of typica 15-passenger vans, three
Separate series of tests were conducted. One series of tests were conducted using a General Motors
version of the van. The second series of testing included a Ford E-350 verson. The third series of tests
included the Dodge 15-passenger van. All three series of tests were conducted using vehicles as
origindly sold and a vehide modified to include dua rear whedls.

The tests of the 1992 GM Rally STX Van were conducted in New Jersey in November and
December of 2000 using a steering controller and included a combination of maneuvers designed to test
the limit performance of the vehicle with and without dua rear whedls, while loaded with 10 passengers.
Although the GM van demonstrated a dangerous oversteer condition at various loading conditions, the
vehicle, with itslonger whedlbase, dso proved to be more stable from arollover standpoint than the
Ford or Chryder versons. The vehicle, as modified to include dud rear whedls, performed better than
the origina vehicle and did not demondtrate either an oversteer condition or atendency toward rollover
in savere turning maneuvers. See Appendix D.

The Ford E-350 testing was conducted in Arizona and consisted of three phases. Phase |
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included various loading conditions and the use of load range C tires. Phase Il included the same
loading conditions asin Phase |, but included the use of load range E tires. The find phase of tegting
included tegting of an E-350 van modified so that it was equipped with dual rear wheds, load range D
tires, and with various |oading conditions representative of the vehicle s grass weight capacity.

In summary, the Arizonatesting of the E-350 demongtrated that the van, by design, hasa
natural tendency to “overstieer” during J- Turn maneuversin virtudly al loading conditions
“Oversteer” has been described asfollows:

Overgeer is a cornering condition where the front of the vehicle turns
more sharply than the driver intends during a turn while the rear of the
vehicle skids around.  For example, if a vehide is in a turn and an
overdesring condition exigs, the driver may have the impression that
the rear end of the vehicle is swinging out. A vehicle with an oversteer
condiition isincreasingly difficult to control as speed increases.”

It iswell recognized within the auto industry that oversteer characterigtics are dangerous. Some
experts have even characterized “oversteer” as condtituting a“ defect” under the Federd Motor Vehicle
Safety Act.® The oversteering condition, which is precisgly the same condition noticed by NHTSA in
its Research Note on 15-passenger vans, results in the vehicle having avery high tendency to move
Sdeways, beginning to spin, in emergency Studtions.

In contrast, the modified E-350 van — the one equipped with dua rear wheels — behaved
gppropriately during the same testing and did not demongtrate a dangerous oversteering condition.
The modified verson remained stable under al test conditions and demonsirated a clear improvement in
the overal safety in severe maneuvers. See Appendix C.

Tests, conducted under the direction of David Perry, an attorney from Corpus Chrigti, Texas,
on the Dodge (Chryder-manufactured) van included a series of J Turn maneuvers dong with the
Consumers Union short course maneuvers a various loading configurations and speeds. The
production Dodge van demonstrated a dangerous oversteering condition as well as atendency to roll
over in severe maneuvers. The modified Dodge van (dua rear whed verson), abeit better, also
demonstrated two-whed lift even with the addition of the dud rear whedls. The Dodge van is designed
with a very soft sugpension, thus alowing for excessve body lean in turning maneuvers. Future testing
of the dua rear verson will include an evauation of modified stiffness characterigtics designed to
evauate the ability to correct the dangerous two-whed lift tendency of the vehicle as modified.

As previoudy indicated, NHTSA’s Research Note concluded that the “typical” 15-passenger
van has a tendency to oversteer with loading and demongtrates a definite rollover tendency due to the
shift in the center of gravity up and back with loading. Although Ford Motor Company criticized
NHTSA for relying upon a computer smulation to evauate the handling and stability characterigtics of
the “typica” 15-passenger van, the actud vehicle testing referenced above provesthat NHTSA's
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andysis of the dangerous tendencies of the vehiclesis accurate.

Thetesting dso illustrated the feasibility of using dud rear whedls to help reduce both the risk of
dangerous overgteer in the vans as well as the strong tendency of the unmodified vansto roll over under
severe conditions on flat, level surfaces. Given that dua rear whedls are reedily available, routinely used
with certain modes of pickup trucks manufactured by al three of the companies, and have
demonstrated a clear improvement in performance, the manufacturers should make this technology
availableimmediately. The cogt of the addition of dud rear wheds is estimated to be in the range of
$135.00 per vehicle.

Animege of amodified van with dud rear whedlsis below.

VIl. Recommendations. First Fix the Vehicle, And Then Fix the Regulatory and
Oversight Regime

The recommendations by NHTSA and the NTSB do not adequately address the real source of
the problem with 15-passenger vans. Initswarnings, NHTSA focused on driver education, belt usage,
and ingtructions about loading when the van is not full, many of which precautions may reflect unreditic
expectations about the motoring public. The NTSB suggested that NHTSA conduct testing to evaluate
the vehicles and suggested that manufacturers and NHTSA consider various devices such as eectronic
Sability control sysemsto asss driversin maintaining control of the vehicle.

But the inherent design flaws in these vans cannot adequatdly be addressed by smply making
safe driving recommendations to consumers. The problem with these vehicles most frequently occursin
emergency Stuations and must be addressed from a design standpoint or more consumers will die
unnecessarily. Our policy recommendations address solutions for both existing vehicles on the highway
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and the future design and manufacture of 15-passenger vans.
A. AFix s Needed for the 15-Passenger Vans on the Highway Now

1. Manufacturersshould retrofit all existing 15-passenger vanswith, at a minimum,
dual rear wheels. Dud rear whedswill decrease the likelihood of dangerous oversteer
characteristics and will decrease the risk of rollover in emergency maneuvers. Dud rear wheds
are atechnologicaly and economicaly feasible dternative because the manufacturers currently
make large pick-up trucks with dua whedls comparablein szeto these vans. Given therising
number of desths and injuries associated with the vans, the economic cost for the manufacturers
isminima and the ethical obligation is clear.

2. Until thisproblem isfixed, consumerswho areinjured and organizationsthat own
these vehicles must turn to the courtsto for ce manufacturersto address the multiple
defectsin 15-passsenger vans. If the problem isfixed, lawsuits can be prevented.

Federd regulators have indicated that they may not beinclined to act on the problem in atimely
fashion, despite the obvious implications of the agency’ s research. Although NHTSA's
Research Note of April 2001 starkly identifies the high likelihood of rollover of these vehicles
when they are loaded with five up to the 15 passengers for which they are sold and advertised,
NHTSA Adminigrator Jeffrey Runge told The New York Times on August 24, 2002, "Thisis
not adefect issue. It'sabehavior issue with drivers and passengers”® In contrast, NHTSA's
Note concluded that:

...the decrease in gtability under the fully loaded condition correlates to an increasein
the rollover risk of approximately 40 percent. Also, sudden vehicle maneuvers could
incresse the propengty to roll over. Computer smulation predictionsillustrated the
adverse affects that fully loading a fifteen passenger van can have on its handling
properties (sudden trangition from understeer to oversteer) and rollover propensity.®

The concerns described by the agency cannot be remedied by improved driver ills,
particularly given the fact that federal and state law alows any licensed driver to be at the whed
with no requirements for acommercia driver'slicense, NHTSA obstinatdly has refused for 15
years to require arecal for the discrete numbers of vehicles with a high propensity to rollover or
to issue arollover prevention standard. 1f NHTSA continues to forsake its duty to require these
vehicles to be recdled and to require ared remedy, then consumers and owners must use the
courts to seek their remedies to push the manufactures towards are-design.

3. The safety gap between 15-passenger vans and other vehicles must be closed. As
recommended by the NTSB, NHTSA should dynamicaly test these vehicles, include themin
their research programs (from which they are now excluded), apply new rollover consumer
information rules (now in progress) to these vehicles, publicize the existing Static Stability Factor
information and its Research Note findings concerning 15-passenger vans, and issue aminimum
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rollover prevention standard to hat the unnecessary carnage from rollover crashes, which
account for afull one-third of al occupant fatdities annualy.

4. NHTSA should send a war ning package to all owner s of these vehicles, derting them
to its Research Note conclusions about the dangers associated with these vehicles. Although a
Consumer Advisory is better than nothing, the public must be advised directly of this urgent
problem or more consumers will die from alack of decent information about therisks. The
safety precautions recommended by GuideOne Insurance, and modified by Public Citizen, are
listed below. These recommendations are more thoughtful than the NHTSA recommendations,
and should be fully considered by the agency.

*  Screen all drivers, requiring that drivers obtain acommercid driver’slicense;

* Removetherear seat of the vansto reduce loading behind the vehicle’ srear axle;

*  Limit the capacity to 10 personsincluding the driver, which dramaticaly reduces

therisk of rollover;

L oad forward seatsfirst at all times,

Communicate with passengers, parentsand other parties about the high risks;

Do not tow anything behind the vehicle or load the roof;

Conduct afull safety inspection of the vehicle, including all tires, pre- and

post-trip;

* Include safety items on boar d, such as afire extinguisher, first aid kit and cdlular
phone (which should not be used during driving);

* Requireall passengersand thedriver to wear proper safety restraints any
timethe vehideisin motion;

*  Givethefullest consideration to other, safer transportation options.

* % * X

5. Insurers, in addition to GuideOne, should immediately get involved by raisng policy
rates for these vehicles, issuing derts to owners warning of the dangers associated with the
vehides, and by bringing pressure on the auto indudtry to fix this problem by design, including a
dua whed retro-fit.

B. Safety Actions for Vehicles Capable of Carrying 10 or More Passengers

1. Manufacturersmust act responsibly. They mus ether fix these vehicles or remove them
from the highways. These rolling time-bombs must be redesigned to address the rollover issue
and to include state-of-the-art crash protection safety devices (including separate stedl cage
body, specid flooring, collison-resistant seats, roof crush and door lock requirements, etc.).
These items should be standard equipment on al vehicles, rather than options for the wesdlthy.

2. NHTSA must staunch the bleeding immediately. This can be accomplished by prohibiting
further sdle of these vehicles until they are redesigned by redefining through regulation the "type’
of vehiclesthat can carry 10 or more passengers. NHTSA has the authority to define the safety
rules applicable by "type' of vehicle and should act right away.
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2. NHTSA must close the safety gap afflicting these vehicles by requiring compliance
with updated and improved crash protection standards and by creating mandatory
safety standardsfor rollover resistance that cover these death traps. Asababy step,
NHTSA should gpply dl exiding safety standards, including existing large and small school bus
crash protection standards, as gpplicable, to any vehicles carrying 10 or more passengers.
Then NHTSA should bring these vehicles into this century and dramaticaly improve rollover
aurviva ratesfor al vehicles by upgrading crashworthiness standards like those for roof crush,
door lock and non-pretensioned belts, as well as other standards that are out-of-date and
inadequate. NHTSA should dso issue new standards for side impact head protection air bags
and laminated window glazing to improve vehicle crashworthiness.

3. Instead of NHTSA merdly passing out "safe driving habits' information to the public, NHTSA
and the NTSB should ask the Federal Motor Carrier Safety Administration to
immediately amend current rulesto require a commercial driver’slicensefor any
driver of avehicle carrying 10 or more passengers, rather than gpplying these
requirements only to drivers of vehicles with 16 or more passengers.

Only with these important steps will these vehicles be made adequately safe for the
transportation of groups of school children, the derly, infants and sudents. Ford, General Motors and
DamlerChryder have an obligation to ensure that these communities do not suffer from horrible crashes
that inflict deadly injuries. Users of these vehicles must be warned of the risk. The 15-passenger vans
currently on the highway must be made better by the ingtdlation of dual wheels and the egregious safety
design of this dangerous vehicle mugt ultimately be fixed.



Appendix A

Marketing of 15-Passenger Van Encour ages Over-L oading of the Vehicle
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RAM VAN

Passenger Wagon

RAM PASSENGER
WAGON TOOLBOX

Build Your Ram Van
Towing Guide
Compare Ram Van
Send Me Info

Find a Dealer

Get a Quote

View Special Deals
Search Inventory
View Warranty

Finance Tools
Owner's Tools

Commercial Vehiclas

| Help

eStore

SEATS 15 HAPPY CAMPERS.

Ask Dodge

Ram Van Models

A people-moving power house, Dodge Ram Passenger Wagon is
built with strong and light Unibody construction, This increases
payload capacity up to a sizeable 2,500 pounds,

i

.
Ram 3500 Maxiwagon provides 15-passenger seating and = P EI 1
Dodge builds the only line of passenger wagons available in two  pam 3800 Maxiwagon, 12
wheelbases and three body lengths. . :

Cargo and passenger loading is a bresze with Ram Passenger
Wagon's standard wide-apening dual side doors and rear exit.
For better efficiency, an aptional sliding door and dual rear
doors can accommuodate nearly any need,

Ran 1500, 8 pass.
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Appendix B

Appendix B: Applicability of FMVSS to Multipurpose Passenger Vehicles (MPVs), 15-
Passenger Vans (15-P), Small School Buses (SSB)* and Large School Buses (LSB)?

Pre-Crash Standard # MPV 15-P SSB LSB
"Controls and Displays" 101 v v v v
"Transmission Shift Lever Sequence, Starter
> v v v v
Interlock, and Transmission Braking Effect" 102
"Windshield Defrosting and Defogging Systems" 103 v v v v
"Windshield Wiping and Washing Systems" 104 v v v v
v
"Hydraulic Brake Systems" 105 (GVWR > 4 v 4
7,7161bs)
"Brake Hoses" 106 4 v v v
"Lamps, Reflective Devices, and Associated 108 v v v v
Equipment"
See See See See
"New Pneumatic Tires" 109 FMVSS # FMVSS # FMVSS # FMVSS #
119 119 119 119
See See See See
"Tire Selection and Rims" 110 FMVSS # FMVSS # FMVSS # FMVSS #
120 120 120 120
"Rearview Mirrors" 111 4 v 4
"Hood Latch System" 113 v v v v
"Motor Vehicle Brake Fluids" 116 v v v v
"Retreaded Pneumatic Tires" 117
"Power-Operated Window, Partition, and Roof
i 118 v
Panel Systems
"New Pneumatic Tires for Vehicles Other Than 119 v v v v
Passenger Cars"
Tire Selection and Rims for Motor Vehicles Other 120 v v v v
Than Passenger Cars"
"Air Brake Systems" 121 v v
"Accelerator Control Systems" 124 v v v v
"New Non-Pneumatic Tires for Passenger Cars" 129
"School Bus Pedestrian Safety Devices" 131 v v
v
"Passenger Car Brake Systems" 135 (GVWR <
7,7161bs)
. 49 CFR v
“Rollover Warning Label wheelbase
g §575.105 | (e

! School Bus with a GVWR < 10,000 Ibs

? School Bus with a GVWR >10,000 lbs

49 CFR § 571.105, S5.5 requires that each vehicle with a GVWR greater than 10,000 Ibs be equipped with an
antilock brake system that controls the wheels of at least one front and one rear axle.



Public Citizen Report on 15-Passenger Van Safety

Occupant Protection Standards # MPV 15-P SSB LSB
v
(Upper -
"Occupant Protection in Interior Impact" 201 v I‘;;‘é;‘gr 4
Protection
Excluded)
"Head Restraints" (Outboard Front Seating Positions) 202 v v v v
. See See
"Head Restraints" (Rearward Seating Positions) 202 FMVSS # FMVSS #
222 222
Impact Protection for the Driver from the Steering 203 v v v
Control System" (Driver)
"Steering Control Rearward Displacement” 204 v v 4
"Glazing Materials" 205 v v v v
"Door Locks and Door Retention Components" 206 v
"Seating Systems" (Driver) 207 v v v v
"Occupant Crash Protection" (Driver) 208 v v v v
"Occupant Crash Protection" (Passenger Safety Belts) 208 v v v
"Seat Belt Assemblies" 209 4 4 4 4
"Seat Belt Assembly Anchorages" 210 v v 4 v
"Windshield Mounting" 212 v v v
v
. . (Static Test v
"Side Impact Protection" 214 Only for (Static Test v
GVWR > Only)
6000 Ibs)
v
. See See
"Roof Crush Resistance" 216 (Only for FMVSS# | FMVSS#
GVWR < 220 220
6000 Ibs)
Bus Emergency Exits and \Ymdow Retention and 217 v v v
Release
"Windshield Zone Intrusion" 219 v v v
"School Bus Rollover Protection"* 220 4 v
"School Bus Body Joint Strength" 221 v v
School Bus Passenger. Se"atlng and Crash 279 v v
Protection
v
"Child Restraint Anchorage Systems" 225 (Go\?\lz\yq{o; v v
8500 Ibs)

*49 CFR § 571.220, S4.(b) requires each emergency exit of the vehicle be capable of opening both during and
following the application of force. Roof exits excluded.
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Postcrash Standards # MPV 15-P SSB LSB
"Fuel System Integrity"”
(Front, rear and lateral bargricr test) 301 v 4 v v
Flammability of Interior Materials 302 v v v v
"Fuel System Integrity of Compressed Natural Gas
Vehicles" 303 v Y Y Y
Compressed Natural Gas Fuel Container Integrity 304 v v v v

> 49 CFR § 571.301 S6.5 requires that large school buses be able to withstand a moving contoured barrier crash test
at any point and angle.
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1IGHET TRUCK STRATEGY REVIEW

Nantucket Extended Iength Van/Bus | '&w‘)w -

Background and Present Situation

o ———

- PFord, Chevrolet, and Dodge all offer short and long wheelbase van and bus
- models.

. Iong wheelbase models (77% of Ford sales) provide 9-1/2 feet of cargo
space and 12 passenger seating capacity.
- Only Dodge offers an extended (rear overhang) version of its long wheel-
base model, the Maxi Van/Bus.

« Provides 11 feet of clear cargo space and 15 passenger seating capacity.

- Dominates certain market segments, such as ca.rpet installa‘blon and
airport limousine service.

. Accounts for about 20% of Dodge production.

- The 1975 Nantucket progrem includes short (124") and long (138") wheelbase
van and bus wodels, but does not provide an extended model, except for
the 158" cutaway.

Product Alternatives
~ Two alternative configurations were studied:

« A bustleback (18" longer rear overhang) version, fully competitive with
Dodge's Maxi, providing 11 feet of cargo length and 15 passenger
ecapacity.

. A van/bus version of the 158" wheelbase cutaway providing 12 feet of
cargo space and 15 passenger seating with luggage space.

~ Annual volume projected at 25,000 and 31,000 units (including 6,000 and
12,000 incremental units) for the bustlebsck and cute.way derivatives,
respectlively.

~ Preliminary product investment estimated at $12 million for the bustleback
end $19 million for the cutaway derivative.

- Profits for the bustleback alternative are projected at about $5 million
ammually, a 40% after tax return on investuwent versus $9 million profits
and 50% return for the cutaway derivative.

- The 158" cutaway derivative was selected as the preferred alternative
since it is a superior product and is more profitable.

- BEngineering resource priorities, however, require that this program be
deferred to 1977, in order to implement the "MUST" programs (Club Cab,
Bronce replacement, motor home chassis, and tandem rear axle Nantucket
cutevay ).

- To minimize future downtime and investment, $0.9 million was approved by
Mr. Innes foxr AAD to proceed with the necessary provisicms in the base
Ohio Truck Plant for later introduction of extended models based on the

158" cutaway.

Planned Action

3rd Q/T% - Program approval (1977 wmodel).

7825 22899
~—
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In order to meet the requirements of FMVSS 208 for model year 1976, the seat .
assemblies mst have provisions for adding an occupant sensing switch in the 1976
models and pedestal provisions for adding a switch that will sense vhen the seat
is positively locked in the forward position for 1976 models. Also a sensing
switch vill be added to the lap belt retractor on 1976 models. The seat will be
structured internally to comply with the requirements of FMVSS 201 and 202,

The seat trim will be super-soft Corinthian grain vinyl with either argyle eloth

or super-soft Corinthien grain vinyl inserts. The all vinyl Captain's Chair will
be availsble cn all models. However, the argyle cloth ingerts will be restricted
to Chateau models. The seat trim will be color-keyed to the interior and will be
available in all colors except gray. '

158" WB Cubaway

A 158" wheelbase cutaway has been approved as an added starter and will require:

. Increased capacity dual wheels - the riveted construction dual wheels mist be
rerated from 2050f to 2100} capacity.

. Rear suspension - an additional spring of 3300 lbs. capacity is required and
is incremental to the base program. ’

. Rear axle - the axle will be of unique tread for the dual wheels.

. 351 or 460 CID engine with automatic transmission and power steering.

The vehicle will retain the 4200 1b. front axle and 7400 1b. rear axle from the
base E-350. The load center of the load area will be defined to prevent over-
loading of the axles and provide a reascneble weight distribution for scceptsble
handling.

Sidemounted Auxiliary A/C-Heater

An suxiliary A/C (and/or auxiliary heater) system will be packaged between the
L.H. "B" pillar and the first vertical body side strainer. This sidewall system
will direct conditioned air rearward through a duct located just below the L.H.
Peltline and extending back to approximately the g_ of rear sxle.

A switch to allow separate operation of the auxiliary unit blower will be packaged
or the right side of the main unit control. Function of the auxiliary will be
moduleted by the main unit control.

High Capacity Heater

A new high capacity heater will be released. Heater core size will be 6x10x2"
(replacing the base 6x8x2" core). The heater core case and seal will be lerger
than the base heater to accommodate the laxger core. Identification of the

heater as a “High Output" unit will be incorporated on the surface of the heater ;
assembly. :

5-b-2

7825 10332
N
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Appendix D

Stability Test Footage for 15-Passenger Vans
With Single and Dual Rear Wheels

Thevideo consgts of two sets of stability test footage.

SET |

i

1996 E350 Ford Club Wagon

4-Door Extended Passenger XL

V8 engine, Rear Whed Drive

Tedting performed by Safety Engineering & Forensc Andysis, Inc.
3941 E. Chandler Blvd. — Phoenix, AZ

Nov. 28, 29 and Dec. 7, 2000

* 0% kX % X

Test Vehide

Whedbase: 138 inches

Overdl length: 211.8 inches
Overdl track width: 79.3 inches
Overdl curb height: 80.7 inches
Curb weight: 4040 Ibs.

GVWR: 9001-10000 ClassH
Hydraulic Brake System

VIN # 1FBJS31H5THAS55008
Tires P225/75R15

L U T T

Equipment

*  Qutrigger system
*  Video tape recorders

Test uences

Part |: Tedts 1-6
Reverse steers with single and dua rear whedls

29



Part Il: Tests7-15

Jturnswith sngle and dud rear whedls

1 regular reverse steer 47 mph 180/180 simulated load of 10 w/outriggers
2  dud reverse steer 50 mph 180/300 simulated load of 10 w/outriggers
3 regular reverse steer 45 mph 180/180 simulated load of 10 w/outriggers
4  regular reverse steer 45 mph 180/180 simulated load of 10 w/outriggers
5 regular reverse steer 45 mph 180/180 simulated load of 10 w/outriggers
6 regular reverse steer 47 mph 180/180 simulated load of 10 w/outriggers
7 regular j-turn 50 mph 120 amulated load of 10 w/outriggers
8 dud j-turn 50 mph 120 smulated load of 10 w/outriggers
9 dud j-turn 45 mph 210 smulated load of 10 w/outriggers
10 regular j-turn 45 mph 200 GVW wi/outriggers

11 regular j-turn 45 mph 200 GVW wi/outriggers

12 regular j-turn 45 mph 200 GVW wi/outriggers

13 regular j-turn 45 mph 200 GVW w/outriggers

14 regular j-turn 45 mph 200 GVW wi/outriggers

15 regular j-turn 45 mph 200 GVW wi/outriggers

Test Results

*  |n Jturn maneuvers with sngle rear wheds, in virtudly al loading conditions, tendency to oversteer
with whed lift in some tests.
*  With dual rear whed's, remained stable under dl test conditions.

SET I
Limit Response Testing
1992 GMC Raly STX Van
Automotive Tegting, Inc.

Nov. 27, 28 and Dec. 7, 2000
Raceway Park — Englishtown, NJ

* % * ¥

Test Vehide

Whedbase: 146 inches

Track Width: 68.6 inches

Curb Height: 82 inches

VIN: 2GIGG39K 5N4502523

Accident Loading Condition (10 passengers)

Tires LT225/75R16 Michdin and LT 245/75R16 Firestone

L S T



Equipment

* % %k X %

Test Sequence

Part |

Humphrey Accelerometer
Data System

Heltz Sprint | Programmable Steering Machine
Outrigger System
Video Tape Recorders

*  JTurnswith Single Rear Whedls

1lsnge
2 9ngle
3dangle
4 9ngle
5dnge
6 angle

J-turn
j-turn
J-turn
j-turn
J-turn
j-turn

50 mph
50 mph
50 mph
50 mph
50 mph
50 mph

*  JFTurnswith Dud Rear Wheds

1 dual
2 dua
3 dud
4 dud
5 dud
6 dua
7 dud

Part 11

*  Reverse Steerswith Single Rear Whesdls

1 sngle
2dnge
3dange
4 d9ngle
5d9nge
6 angle
7 9ngle
8ange

j-turn
j-turn
j-turn
j-turn
j-turn
j-turn
j-turn

reverse steer
reverse steer
reverse steer
reverse steer
reverse steer
reverse steer
reverse steer
reverse steer

50 mph
50 mph
50 mph
50 mph
50 mph
50 mph
50 mph

50 mph
50 mph
50 mph
50 mph
50 mph
45 mph
45 mph
47 mph

90 degrees

120 degrees
120 degrees
120 degrees
150 degrees
180 degrees

120 degrees
180 degrees
240 degrees
330 degrees
120 degrees
180 degrees
210 degrees

180/180 degrees
180/240 degrees
180/300 degrees
150/150 degrees
180/180 degrees
180/180 degrees
180/180 degrees
180/180 degrees

31

tire 225
tire 225
tire 225
tire 225
tire 225
tire 225

tire 225
tire 225
tire 225
tire 225
tire 245
tire 245
tire 245

tire 225
tire 225
tire 225
tire 245
tire 245
tire 245
tire 245
tire 245



9dnge reversesteer 47 mph  180/180 degrees tire 245
10snge reversesteer 50mph  180/180 degrees tire 245
119nge reversesteer 52mph  180/180 degrees tire 245

*  Reverse Steerswith Dud Rear Whed's

ldua reversesteer 45mph 180/180 tire 225
degrees

2dud reversesteer 50 mph 180/180 tire 225
degrees

3dud reversesteer 50 mph 180/240 tire 225
degrees

4dua reversesteer 50 mph 180/300 tire 225
degrees

Ted Results

*  With snglerear wheds at .65 lateral acceleration, unstable oversteer.
*  With dud rear whedls, van remains sable in dl tests.
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Chief Executive Office, Ford Motor Company and Mr. G. Richard Wagoner, Jr., President and Chief Executive Officer,
General Motors Corporation, Nov. 1, 2002, H-02-29.
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% Oral statement of Mary Joe Robinson, driver of the van, in preparation for press conference at Public Citizen on
November 8, 2002.
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November 8, 2002.
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passenger vans. Safety recommendation letter from National Transportation Safety Board to William Clay Ford, Jr.,
Chairman and Chief Executive Office, Ford Motor Company and Mr. G. Richard Wagoner, Jr., President and Chief
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oversteer condition isincreasingly difficult to control as speed increases. See Submission of Bridgestone/Firestone
to NHTSA regarding defect investigation of the Ford Explorer, May 31, 2001.

% Gross vehicle weight is the value specified by the manufacturer as the loaded weight of asingle-vehicle.

% W. Riley Garrott, “The Rollover Propensity of Fifteen-Passenger Vans,” April 2001, NHTSA Research Note, at 1, 3.
¥ Sharp and Segal: “An Investigation of the Rollover Dynamics of aMilitary Vehicle,” University of Michigan
Highway Safety Research Institute 79-40, 1979.
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“ EMVSS 222: School Bus Seating and Crash Protection. This standard establishes occupant protection
requirements for school bus passenger seating and restraining barriers. Its purposeis to reduce the number of deaths
and the severity of injuries that result from the impact of school bus occupants against structures within the vehicle
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during crashes and sudden driving maneuvers, See 49 CFR § 571.222,

Y Seeid.
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standard provides definition for a specialty bus or motor coach. Id. at 2.
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1. I ntroduction

Fifteen-passenger vans' are in widespread use for the transportation of college sports teams, van pools,
church outings, and other smilar groups. There have been a number of widdy-publicized sngle vehicle
crashes that have involved fifteenpassenger vans transporting college sportsteamsin the last year. All but
one of these crashes have involved rollover of the fifteen passenger van.

These crashes have raised the question as to whether fifteen-passenger vans, especidly loaded fifteen
passenger vans, are unusualy susceptible to rollover. Fifteenpassenger vans differ from most light truck
vehicles in that they have a large payload capacity and the occupants St fairly high up in the vehicle.
Therefore, when loaded the vehicle may have a much worse rollover propensity than when unloaded.

Toexaminethisissue, abrief sudy has been performed. Thisstudy iscomposed of threeparts. areview of
crash datatolook at the record of fifteen passenger vans, measurement of the Static Stability Factors (SSF)
of afifteenpassenger van, a sevenpassenger van, and aminivan; and asmulation andysis of the handling
characteristics of an unloaded and loaded fifteen-passenger van.

"Whilethese vehidles actualy have seating positionsfor adriver plusfourteen passengers, they are
typicaly cdled fifteen passenger vans. Also, these vehiclesare actually classified as buses under 49 CFR

571.3.

National Center for Statistics and Analysis™ 400 Seventh St., SW., Washington, D.C. 20590
Vehicle Research and Test Center © P.O. Box B-37, East Liberty, OH 43319
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2. Crash Data Analysis

To examine the rollover experience of fifteen-passenger vansin the population of crashes, the crash datain
NHTSA:s State Data System were analyzed. The State Data System is a census o crashes from 17
participating states. The data, comprised of fatd, injury or property-damage-only (PDO) crashes, are
recorded in the system based on the reporting thresholds in the states concerned. The reporting thresholds
for the participating States vary. This study was performed using the crash data from Forida, Maryland,
Missouri, New Mexico, Ohio, Pennsylvania and Utah for crash years 1994 through 1997. These seven
gateswere chosen for thisstudy because of the availability of the V ehicleldentification Numbers(VINS) and
rollover scenario variables that were essentid for the study. The VINSs were decoded to determine the
vehicde make and modds from which the fifteen passenger vans were identified.

Seven vehicle modds, and al modd years during which they were sold asfifteen passenger or comparable
vans, wereidentified. Thislist was compiled in consultation with vehicle manufacturers and by inferring the
sedting capacity from the vehicless manua. The make-mode s identified are:

Chevrolet Express 3500

GMC Savana G3500

Dodge Ram Van/Wagon B3500
Dodge Ram Wagon B350

Ford Econoline E350

Ford Club Wagon E350

GMC Rdly/Vandura G3500

hHHP PP

The make-models of the vehicleswere derived from thereported VINsinthe State Data System. Theissue
of seating capacity, i.e., if the van was afifteen passenger van, can neither be determined fromthe VIN nor is
it avallablein the datasystem. The seating arrangement isusualy decided a theretall leve (dedership, etc.)
according to the needsof the cusomer. Inthevehicleslisted above, only part of thefleet isfindly configured
as fifteen-passenger vanswhile some are used as cargo vans. The VIN was used, to the extent possible, to
determineif the vans were used to transport passengers or cargo. The Gross Vehicle Weight (GVW) of a
fifteen passenger van was used as a standard to extract comparable passenger vans from the dataset.
However, there isno way to ensure that these vehicles actualy were configured as fifteen passenger vans.

Thisandys's examines the propensity of these vehiclestorollover indl single vehicle crashes. Theissue of
rollover propendty consdered the effect of higher occupancy levesin the vans.

Passenger vansthat wereinvolved only in Sngle vehicle crasheswereidentified for the purpose of thisstudy.

Insnglevehicle crashes, rollover resistance metricsin combination with vehicle maneuversmay bemore of a
predictor of rollovers as compared to multiple vehicle crashes where the impact dynamics may be the
ggnificant factor in initiating the rollover event.

National Center for Statistics and Analysis™ 400 Seventh St., SW., Washington, D.C. 20590
Vehicle Research and Test Center © P.O. Box B-37, East Liberty, OH 43319
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The crash data were examined to determine the correlation, if any, of the increased risk of rollover with
higher occupancy levels.

The cdculated rollover ratios are ratios of the numbers of rollovers to the numbers of dl single vehicle
crashes. Therollover ratiosin this research note were not calculated using the same crash sdection criteria
or the same date crash reporting thresholds as were used in studies published in NHTSA’s notices
egtablishing the NCAP rollover resstanceratings. However, they are useful for comparing the vehiclesand
load conditions addressed here on acommon basis, but cannot be used for comparisonsto therollover risk
levels reported in the NCAP ratings.

Looking at dl rollovers, regardiess of the number of vehicle occupants, fifteen-passenger vans have dmost
the same rollover ratio as does a comparison group: dl light trucks and vans (LTVS).

The occupancy levels of the vehicles were determined from the crash data. The rollover ratios have been
depictedin Table 1 by the occupancy levelsof thefifteen-passenger vans. Therollover ratioswere observed
over four categories of occupancy levels: under 5, 5-9, 10-15 and over 15 occupants.

Table 1. Number of Crashes, Rolloversand Rollover Ratios by Occupancy Level of Fifteen
Passenger Vansin Single Vehicle Crashes

Occupancy All SV All Rollover Combined Rollover
Level Crashes Rollovers Ratio Ratios 1 to 9and 10
or more occupants
Less than 5 1,815 224 12.3%
12.7%
59 77 16 20.8%
10-15 55 16 29.1% 35.4%
Over 15 10 7 70.0%

Asseenin Table 1, the propendty to roll over increases with the occupancy leve. It can be inferred from
Table 1 that afifteenpassenger van that has over 15 occupants runs amost six timestherisk of rolling over
as compared to a fifteen-passenger van that has less than 5 occupants (70.0 vs. 12.3 rollovers per 100
crashes), when involved in asingle vehicle crash. When confining the analysis to two groups, less than 10
occupants and 10 or more occupants, the rollover ratio for the vehicles with 10 occupants or more
occupantsisamost 3times (35.4 percent vs. 12.7 percent) that of vehicleswith lessthan 10 occupants. As
previoudy stated, even though efforts were made to include only vehicles that were intended to transport
passengers, there still may be some vehicles that may have been cargo or specid-use vans, especidly inthe
category of crashes with lessthan 5 occupants. Since the rollover propendty of these typesof cargoisnot
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known, the complete remova of cargo vansfrom thisandysis might change the observed occupant |oading
effect on the propensity to roll over.

3. Rollover Propensity Metrics of Fifteen-Passenger Vans

NHTSA had S.E.A., Inc. measurethelightly and fully loaded inertid parameters of afifteenpassenger anda
Sevenpassenger van. Past NHTSA research hasmeasured thelightly and fully loaded inertiad parametersof
severd minivans, one of these was selected for comparative purposes. Information about the vehicles for
which theinertia parameters were obtained is shown in Table 2. Note that in Table 2 the Lightly Loaded
Weight (LLW) column contains the weight of the vehicle with aweight equivaent to fiftieth percentile made
dummy in the driver’ s seet and no other cargo while Gross Vehicle Weight (GVW) is achieved by placing
weightsequivaent to fiftieth percentile male dummiesin every seeting position plusbdlast (smulated luggage)
in the rear cargo space.

Table 2: Information About Vehiclesfor which Inertial Parameters Were M easur ed

Max. No. Track
Vehicle Occupants | Width | Wheelbase | LLW GVW
(in) (in) (Ibs) (Ibs)
1998 Dodge Caravan 7 63.50 113.60 3,816 5,000
1998 Ford E150 Club Wagon 7 69.70 138.00 5,658 7,000
2000 Ford E350 XLT Super Duty 15 68.20 138.15 6,415 9,100

Table 3 showsthelightly and fully loaded measured inertid parametersfor each of thesethreevehicles. Note
that the center of gravity height of thefifteen passenger van rises by 4.0 inches asthevehicleisloaded versus
1.4 inches for the seven-passenger van and 0.9 inches for the minivan.

Table 4 shows a rollover propengty metric, Static Stability Factor (one-hadf of the vehide strack width
divided by its center of gravity height), in both the lightly and fully loaded conditions for al three of these
vehicles. Asthistableshows, the Static Stability Factorsof al three vehicles decrease from thelightly loaded
to the fully loaded conditions. The largest change is for the fifteen-passenger van. Based on NHTSA:=s
Rollover Ratio versus Static Stability Factor regresson trend line, this change in Static Stability Factor is
predicted to increase the rollover ratio by gpproximately 40 percent. NHTSA uses this trend line to give
consumer information on the rollover resistance of passenger cars, vans, pickups trucks, and SUVs. This
trend line is based solely on Static Stability Factors measured with only the driver present in the vehicle
because this is the most common configuration in which private consumer vehicles are driven. NHTSA is
deve oping information with which toinform consumers of the sengtivity of rollover resstanceto theweight of
the additiond passengers. Thisconsumer information program does not extend to vehicleswhich carry more
than ten occupants.

National Center for Statistics and Analysis™ 400 Seventh St., SW., Washington, D.C. 20590
Vehicle Research and Test Center © P.O. Box B-37, East Liberty, OH 43319
4




Table3: Measured Vehiclelnertial Parameters

Center of Gravity Moments of Inertia (ft-1b-sec”2)
Height i

Vehicle (in) Roll Pitch Yaw

@LLW @GVW | @LLW @GVW @LLW @GVW @LLW @GVW
1998 Dodge 255 26.4 603 704 2410 3,128 2,588 3,292
Caravan
1998 Ford 30.1 315 939 1,046 4848 | 5,617 4,987 5731
E150 Club
Wagon
2000 Ford 31.9 35.9 1,078 1,393 6,709 9,410 6,901 9,531
E350 XLT
Super Duty

Table4: Lightly and Fully Loaded Static Stability Factorsfor the Three Vehicles

Static Stability Factor

Vehicle @LLW @GVW Per cent Change
1998 Dodge Caravan 1.24 1.20 -3%
1998 Ford E150 Club Wagon 1.16 1.11 -5%
2000 Ford E350 XLT Super Duty 1.07 0.95 -11%

4. Handling Characteristics of Loaded and Unloaded Fifteen-Passenger Vans

The preceding section discusses the rollover propensty of lightly and heavily loaded passengers vans.

Loading the vehiclesto GVW has an adverse affect on the rollover propensity dueto theincreasein center-
of-gravity height. Loading the vans with passengers and cargo adso moves the center of gravity rearward,
increasing the vertica load on therear tires. Table 5 contains vauesfor longitudina distance from the front
axle to the center of gravity, a, and for percent weight on the rear axle.

Vauesfor dl threevehiclesmeasured at LLW and GVW areprovidedin Table5. Inthe case of thefifteen
passenger van, thelongitudina center of gravity movesnearly 18 inchestowardsthe rear of the vehidewhen
itisloaded to GVW. At GVW, thefifteen-passenger van hasover 65 percent of itsweight ontherear axle.
The severt passenger van and minivan measured have just over 50 percent of their weight on their rear axles

a GVW.
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Table5: Longitudinal Center-of-Gravity Location and Percent Weight on Rear Axle

@LLw @GVW
. Wheelbase ar % Weight ar % Weight
Vehicle (in) (i) |Rear Axle |(in) |Rear Axle
1998 Dodge Caravan 1136 468  |412% 591 |520%
1998 Ford E150 Club Wagon 1380 621 |450% 709 |5L4%
2000 Ford E350 XLT Super Duty 1382 24 |524% 03 | 653%

*a Longitudina distance from front axle to vehicle center of gravity

To show the effects of occupant loading on the handling of fifteen passenger vans, computer smulation runs
were performed at the driver-only (LLW) and fifteen-occupant plus smulated luggege (GVW) load
conditions usng the vehicle dynamics amulaion Vehicle Dynamics Andyss, NontLinear (VDANL). The
messured vaues for center-of-gravity location and inertia properties were used in the smuldion vehicle
models. However, the suspension and tire parameters used to represent the fifteen- passenger van were not
directly measured; rather they were based on existing parametric data, to roughly represent those of afifteen
passenger van. As such, the smulation results presented here are not provided to represent the actua
behavior of a specific fifteen passenger van. Nonetheless, the results are presented to show the effects of
loading the vehicleto GVW.

The firs maneuver amulated isadowly increasing steer maneuver using a steering rate of five degrees per
second and acongtant vehicle speed of 30 mph. Thismaneuver isuseful for determining the understeer and
load transfer characteristics of a vehicle. Figures 1 through 4 contain smulation results from the dowly
increasing steer maneuver for both the LLW and GVW conditions.
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Figurel: Lateral Acceleration Versus Steering Input
30 mph Slowly Increasing Steer Maneuver
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Figure3: Percent Front Lateral Load Transfer
30 mph Slowly Increasing Steer Maneuver

Figure 1 contains plots of lateral acceleration versus steering whed angle, while Figure 2 contains plots of
understeer gradient (SAE Undergteer Gradient). At GVW thesmulated vehicle exhibitsatrangtion towards
oversteer above 0.4 g. laterd acceleration, while the LLW vehicle exhibits limit understeer.

The fact that a heavily laden vehicle s understeer characteristics are smilar to itslightly loaded condition at
low laterd accderations but different at higher lateral accelerations is a topic of concern. This sort of
trangtion is known to cause safety problems, particularly for drivers who normdly only drive smdler
passenger vehices and who are therefore unfamiliar with aloaded fifteenpassenger van' s responsiveness
and limits
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The smulated vehicle is modeled to have 60% of its overdl roll siffness on the front suspension. Figure 3
showsthe percent front laterd load transfer. The GVW vehicle haslessload trandfer a thefront axle. This
isbecausethe center of gravity ismore rearward than the LLW condition. Thereductionsinthefront laterd
load transfer and percent weight on the front axle, result in the smulated vehicle becoming oversteer at large
lateral accdlerations.

Figure 4 shows laterd accderation versus roll angle. The roll gradient (roll angle per g. d laterd
accderdion) is consderably greater for the GVW condition because the vehicle center of gravity ishigher.
The smulation predicted arollover for the GVW vehicle,

The following presentation of Smulation predictions during a reverse steer maneuver will be used to further
explain the mechanisms leading up to arollover event.

Figure 5 shows the steering input and lateral acceleration responses for a smulated 30 mph reverse steer
maneuver (a maneuver in which the steering whed is firg turned to the right and then turned to the I eft).
Figure 6 showstheroll angle and roll rate responses, and Figure 7 the vehicle side-dip angle (beta) and yaw
rateresponses. Thesmulated LLW vehicle remains stable throughout thismaneuver whilethe GVW vehde
rolls over. The rollover is preceded by high sde-dip angle, indicating a reduction in rear axle cornering
capability. After crossing zero gpproximately 3.0 seconds into this maneuver, the sde-dip anglerapidly
increases to 20 degrees by 5.0 seconds. The absolute vaue of the yaw rae is large throughout thistime
period, indicating that the vehideisspinning out. Thevehicle continueswith ever increasing Sde-dip until the
point of imminent rollover; which starts near 4.5 seconds when both the roll angle and rall rate begin to
increase Sgnificantly.
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Figure6: Roll Angleand Roll Rate
30 mph Reverse Steer Maneuver

Figures 8 and 9 contain phase plane plots of roll angle versusrall rate and Sde-dip angle versusyaw réte,
repectively. Both figures show stable, convergent responses for the LLW vehicle; and ingtabilities for the
GVW vehicle a the points where the curves diverge.

National Center for Statistics and Analysis™ 400 Seventh St., SW., Washington, D.C. 20590
Vehicle Research and Test Center © P.O. Box B-37, East Liberty, OH 43319
9



40

1
— LLW J
30

M —— GVW b

20

w0 el

Beta (deg)

-10

40

% 20 N
VAN
@ 0
¢
= 20 - P
©

-40

0 1 2 3 4 5 6 7
Time (sec)

Figure7. Side-Slip Angle (Beta) and Yaw Rate
30 mph Reverse Steer Maneuver

40 T
— LW

/_\ VY

30

20

iz
\

-10

Roll Rate (deg/s)

a4

T
e

-20
-10

0 5 10 15 20
Roll Angle (deg)

(&)

Figure8: Roll Angle VersusRoll Rate
30 mph Reverse Steer Maneuver

National Center for Statistics and Analysis™ 400 Seventh St., SW., Washington, D.C. 20590
Vehicle Research and Test Center © P.O. Box B-37, East Liberty, OH 43319
10



40

LLW

Gvw
30 — -

20

— 1/

10

-10

Yaw Rate (deg/s)
o

-20

/\_\__._’/,—«

-30

\\

-40
-8 -6 -4 -2 0 2 4 6 8 10

Beta (deg)

Figure9: Sde-Slip Angle (Beta) Versus Yaw Rate
30 mph Reverse Steer Maneuver

These examples show that the smulated GV W fifteen passenger van exhibits both laterd and roll ingabilities
under extreme maneuvers. Thefactsthat the center of gravity ishigher and further rearward both contribute
to the laterd ingtability. Therall ingtability results from the factsthat the GVW vehicle spins out and that the
center of gravity is higher. Note that these ingtabilities are probably not unique to fifteen-passenger vans,
other vehicles with high payload to empty weight ratios may well have smilar ingabilities.

As mentioned, these smulation results do not represent the response of any specific fifteen-passenger van.
These predictions, which do not rely on the measured suspension and tire properties of an actua fifteen
passenger, are presented to il lustrate the effects of loading thevehicletoitsGVW. Actud vehidesarelikely
to have different sugpension and tire properties than those used in these smulation models. Also, some
vehiclesrely onusing higher rear tire pressuresto maintain gppropriate handling responses at limit conditions.

Nonethdless, the results presented do illugtrate potential handling problems that may occur for a heavily
loaded fifteen passenger van. Theessentid messageisthat the handling of this vehicle changesbetweenthe
two loading conditions during extreme maneuversand that afully-loaded vanisinherently lessstablethan an
unloaded one.

5. Conclusons

Anadysesof crash databases and measurement of rollover propendty metricsindicate that fifteen passenger
vans might be more likely to rall over when fully loaded with occupants than when lightly loaded. For al
occupant loadings, fifteen-passenger vanshave an overal rollover ratio comparableto that of dl light trucks
andvans(LTVs). Andyssconsdering the number of occupantsin the vehicle showed thet fifteen pessanger
vanswith ten or more occupants had three timesthe rollover ratio than those with fewer than ten occupants.
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All three sizes of vansfor which rollover propengty metricswere measured during NHT SA-sfidd tests had
an increase in rollover propensity, measured using SSF, from the driver-only loading condition to the 15-

occupant loading condition. However, the effects of occupant loading were grester for the fifteen passenger
van than for the seven-passenger van or the minivan. In measuring the inertid parameters of afully loaded
fifteen-passenger van versus alightly loaded van, the decrease in stability under the fully-loaded condition

correlates to an increase in the rollover risk of approximately 40 percent. Also, sudden vehicle maneuvers
could increasethe propendty to roll over. Computer smulation predictionsillustrated the adverse affectsthat
fully loading afifteen passenger van can have on its handling properties (sudden trangition from understeer to
oversteer) and rollover propengty.

For additional copies of this research note, please call (202) 366-4198 or fax request to (202) 366-
3189. For questions regarding the data reported in this research note, please call Rajesh
Subramanian (202) 366-5371 of the National Center for Satisticsand Analysisor Riley Garrott (937)
666-4511 of the Vehicle Research & Test Center. Thisresearch note and other general information
on highway traffic safety may be accessed by Internet usersat http://mmw.nhtsa.dot.gov/people/ncsa.
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Due to the severe nature of possible injuries and deaths associated with 12- and
15-passenger vans, along with the well documented studies confirming these
problems, AlG Programs can no longer accept these vehicles for insurance
coverage. This bulletin is to notify all of our programs that we must communicate
to our insureds the need to have a formal disposal plan in place according to the
time tables listed below.

Disposal Protocols

o [Effective January 1, 2005, new accounts are eligible for coverage ONLY if
they have a clearly documented plan in place to dispose of all 12 and 15
passenger vans by their renewal the following year.

o FEffective March 1, 2005, all renewal accounts must have a clearly
documented plan in place to dispose of all 12 and 15 passenger vans by
the renewal the following year.

o [Effective August 1, 2005, any new accounts with 12 or 15 passenger vans
will not be eligible for any programs written by the AlG Programs
Division.

These protocols affect coverage for both primary automobile and excess
liability!

We know some of our programs have a heavy amount of exposure to 12-
and 15-passenger vans, however the potential of these vehicles becoming
part of a class action suit are very real and will impact not only the public
but our insureds, your sub-producers and each of you who administer
these programs. Please contact your Program Manager with any questions.
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