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About 10:55 p.m" eas tern  d a y l i g h t  t ime on May 14, 1988, a p ickup t r u c k  
t r a v e l i n g  northbound i n  the  southbound lanes o f  I n t e r s t a t e  71 s t r u c k  head-on 
a church a c t i v i t y  bus t r a v e l i n g  southbound i n  t h e  l e f t  l ane  o f  t h e  highway 
near C a r r o l l t o n ,  Kentucky. As  t he  p ickup t r u c k  r o t a t e d  d u r i n g  impact, i t  
s t r u c k  a passenger c a r  t r a v e l i n g  southbound i n  the  r i g h t  l ane  near the  
church bus. The church bus f u e l  t ank  was punctured d u r i n g  the  c o l l i s i o n  
sequence, and a f i r e  ensued, e n g u l f i n g  the  e n t i r e  bus. The busd r i ve r  and 26 
bus passengers were f a t a l l y  i n j u r e d .  T h i r t y - f o u r  bus passengers susta ined 
minor  t o  c r i t i c a l  i n j u r i e s ,  and s i x  bus passengers were no t  i n j u r e d .  The 
p ickup t r u c k  d r i v e r  susta ined ser ious  i n j u r i e s ,  bu t  n e i t h e r  occupant o f  t h e  
passenger ca r  was i n ju red . '  

Test r e s u l t s  on a b lood specimen taken from t h e  p ickup d r i v e r  about 
1 1/2 hours a f t e r  t h e  acc ident  i n d i c a t e d  a b lood a lcoho l  concent ra t ion  (SAC) 
o f  0.26 percent,  which i s  more than 2 1/2 t i m e s  t h e  l e g a l  l i m i t  a t  which a 
person i s  genera l l y  presumed i n t o x i c a t e d .  With such a h i g h  BAC, t he  p ickup 
d r i v e r  would have been ext remely i n t o x i c a t e d .  Consider ing the  average r a t e  
o f  metabolism f o r  e t h y l  a lcohol  (0.015 percent per  hour)  and assuming t h e  
p ickup d r i v e r  was i n  t h e  e l i m i n a t i o n  phase, h i s  BAI. would have been 
0.28 percent  a t  t h e  t ime  o f  t h e  acc ident .  However, based on t h e  d r i v e r ' s  
d r i n k i n g  h i s t o r y ,  a r a t e  o f  e l i m i n a t i o n  o f  0.015 percent  pe r  hour i s  a 
conserva t ive  est imate o f  h i s  r a t e  o f  a lcohol  metabolism, and h i s  SAC a t  t he  
t ime  o f  t he  c o l l i s i o n  may have been h igher  than 0.28 percent .  

A wi tness who had been d r i v i n g  southbound on 1-71 9 m i l e s  n o r t h  o f  t h e  
acc ident  s i t e  sa id  t h e  p ickup t r u c k  was being operated e r r a t i c a l l y .  He a l so  
s a i d  t h a t  he passed t h e  p ickup t r u c k  and a t r a c t o r - s e m i t r a i l e r  i n  an e f f o r t  
t o  keep away from them i n  case o f  an acc ident .  The wi tness had observed t h e  
p ickup t r u c k  cross t h e  median s t r i p  n o r t h  o f  t he  acc ident  s i t e ,  had l a t e r  
observed t h e  p ickup t r u c k  going northbound i n  the  southbound f a s t  lane, and 

' F o r  m o r e  d e t a i i e d  i n f o r m a t i o n ,  r e a d  H i g h w a y  A c c i d e n t  R e p o r t . - I * P i c k u p  
T r u c k / C h u r c h  A c t i v i t y  B u s  H e a d - o n  C o l t i s i o n  a n d  F i r e  n e a r  C a r r o l l t o n ,  
K e n t u c k y ,  M a y  14, 1988" ( N T S B / H A R - 8 9 / 0 1 )  
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had t r i e d  t o  a l e r t  t h e  pickup d r i v e r  by blowing his horn and f l a s h i n g  his 
l i g h t s .  Two o t h e r  wi tnesses  who saw t h e  c o l l i s i o n  sa id  t h a t  before  t h e  
acc ident  t h e  pickup t ruck  was d r iv ing  northbound in  t h e  southbound lanes .  

Based on t h e  results of con t ro l l ed  s t u d i e s  of t h e  e f f e c t s  of alcohol on 
human behavior and performance, the Sa fe ty  Board be l ieves  t h a t  t h e  pickup 
d r i v e r ’ s  h f g h  alcohol leve l  diminished h i s  awareness of  h i s  surroundings,  h is  
a b i l i t i e s  t o  recognize t h e  extremely hazardous s i t u a t i o n ,  and his a b i l i t y  t o  
avoid t h e  c o l l i s i o n .  Therefore ,  t h e  Sa fe ty  Board concludes t h a t  the 
physical  impairment of t h e  pickup d r i v e r ,  as  a r e s u l t  of  alcohol 
i n t o x i c a t i o n ,  caused t h e  acc ident .  

The poly(viny1)chloride-covered and polyurethane padded s e a t  cushions 
provided the source of fue l  f o r  t h e  f i r e  once i t  spread in s ide  the bus.  
Hydrogen c h l o r i d e  i s  a t o x i c  product t h a t  i s  produced when t h i s  mater ia l  i s  
burned. The surv iv ing  passengers descr ibed extremely d i f f i c u l t  condi t ions  on 
the bus ,  inc luding  t h i c k ,  black smoke; hot s e a t s  and f l o o r ;  and p l a s t i c  
dr ipping  from t h e  c e i l i n g .  Many complained of t h e  l imi t ed  v i s i b i l i t y  due t o  
t h e  t h i c k  black smoke and some l o s t  consciousness because of the smoke/fumes. 

Heat and t o x i c  products  accumulated f i r s t  in  t h e  c e i l i n g  a rea  of t h e  
bus. Assuming t h a t  a carboxyhemoglobin s a t u r a t i o n  of 50 percent i s  f a t a l ,  
only 33 percent  (9 )  of  t h e  deaths  from t h e  acc ident  could be a t t r i b u t e d  t o  
f a t a l  carbon monoxide exposure alone.  T h u s ,  a t  l e a s t  66 percent  of  t h e  
v ic t ims  must have d ied  from o the r  f a c t o r s ,  such as  heat and/or o t h e r  t o x i c  
gases .  Inha la t ion  i n j u r i e s  a r e  symptomatic of exposure t o  a s t rong  
i r r i t a n t ,  such as  hydrogen ch lo r ide  which produces severe  i r r i t a t i o n  and 
chemical ac id  burns when i t  con tac t s  t h e  moist mucous membranes o f  the eyes,  
nose, t h r o a t ,  and l u n g s .  The corneal burns were most l i k e l y  due t o  exposure 
t o  hydrogen c h l o r i d e .  The Safe ty  Board concludes t h a t  the exposure t o  
hydrogen c h l o r i d e  and black soot  most l i k e l y  cont r ibu ted  t o  t h e  inha la t ion  
i n j u r i e s  of  su rv ivo r s  a s  well as  those  f a t a l l y  in jured .  

The Sa fe ty  Board i s  aware t h a t  t h e  National I n s t i t u t e  of Standards and 
Technology (NIST) i s  c u r r e n t l y  developing acceptance c r i t e r i a  t o  l i m i t  t h e  
r a t e  o f  f i r e  growth i n  school buses. The s tudy  will be d i r e c t e d  toward 
c u r r e n t l y  used and s t a t e - o f - t h e - a r t  mater ia l  assemblies f o r  school bus seats. 
The Board urges t h e  NHTSA, when t h e  s tudy i s  completed, t o  incorpora te  t h e  
NIST recommendations concerning t h e  new mater ia l  acceptance c r i t e r i a  t o  
reduce t h e  r a t e  of  f i r e  spread i n  a l l  buses. 

According t o  su rv ivo r s ,  passengers crawled over  seatbacks and on top  of  
each o t h e r  i n  an at tempt  t o  reach the r e a r  ex i t  door.  Some su rv ivo r s  s t a t e d  
t h a t  the s e a t s  became s o  hot t h a t  t h e  passengers were forced i n t o  t h e  crowded 
a i s l e .  By the time they  d i d  reach the e x i t  door ,  which was blocked by o t h e r  
passengers  t r y i n g  t o  e x i t  a t  t h e  same time, many could not  g e t  ou t  before  
being overcome by smoke. 

The main problems during t h e  evacuation were t h e  i n s u f f i c e n t  number of 
e x i t s  and t h e  rearmost bench s e a t s  which intruded i n t o  t h e  opening a t  t h e  
r e a r  e x i t .  The opening a t  t h e  r e a r  e x i t  provided about 14 square f e e t  of  
exit  a rea .  However, t h e  two f u l l - l e n g t h  r e a r  bench s e a t s  overlapped t h e  r e a r  
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e x i t  opening by as much as  24 inches i n  width,  l e a v i n g  a space o f  o n l y  
15 inches wide a t  t h e  t o p  o f  t he  seats and 12 inches wide toward the  bottom 
o f  t h e  seats .  Had t h e  f u l l  l e n g t h  r e a r  seats been rep laced by sma l le r  seats, 
t he  a i s l e  between t h e  l a s t  two bench seats would have been 36 inches wide 
a l l o w i n g  more passengers t o  e x i t  t h e  bus. Thus, t he  reduced e x i t  opening 
r e s u l t e d  i n  t h e  occupants being exposed f o r  a prolonged t ime  t o  t h e  t o x i c  
environment and increased t h e  s e v e r i t y  o f  i n j u r i e s .  

Two s u r v i v o r s  s t a t e d  t h a t  they escaped through a window, and o the rs  
s t a t e d  t h a t  they t r i e d  w i t h o u t  success t o  k i c k  ou t  t h e  windows. Had t h e  
passengers been ab le  t o  escape from more than j u s t  two windows, i t  i s  very  
l i k e l y  t h a t  more passengers would have su rv i ved  t h i s  acc ident .  

Since 1969, t h e  Sa fe ty  Board has i n v e s t i g a t e d  f o u r  acc idents2 and issued 
f i v e  s a f e t y  recommendations t o  the  FHWA, t h e  NHTSA, and the  bus manufactur ing 
i n d u s t r y  u r g i n g  them t o  p rov ide  f o r  a d d i t i o n a l  emergency e x i t s  t o  f a c i l i t a t e  
escape from t h e  access t o  buses regard less o f  t h e  v e h i c l e ' s  a t t i t u d e  
f o l l o w i n g  a c o l l i s i o n  o r  ove r tu rn .  The f o u r  acc ident  i n v e s t i g a t i o n s  i nvo l ved  
one school bus and t h r e e  c h a r t e r  buses. I n  each accident,  t h e  Sa fe ty  Board 
concluded t h a t  t he  l a c k  o f  adequate e x i t s  hampered emergency egress. 

Federal Motor Vehic le  Safety  Standard (FMVSS) 217 r e q u i r e s  a c e r t a i n  
s p e c i f i e d  opening f o r  emergency egress. Therefore, i n  posts tandard buses, i f  
the  l a s t  row o f  seats i s  l e s s  than 1 f o o t  forward o f  t he  r e a r  e x i t  door, one 
o f  t h e  bench seats must e i t h e r  be shortened o r  completely removed. However, 
t h e  standard does n o t  r e q u i r e  more than one emergency e x i t .  C u r r e n t l y ,  FMVSS 
217 p rov ides  f o r  more emergency e x i t  area f o r  nonschool buses than t h e  amount 
o f  area r e q u i r e d  f o r  school buses. The minimum standard f o r  school buses 
r e q u i r e s  a s e t  number o f  openings a t  a p a r t i c u l a r  p lace  i n  t h e  bus. The 
minimum standard f o r  nonschool buses r e q u i r e s  an amount o f  e x i t  area per  
passenger sea t ing  p o s i t i o n  w i t h  a s e t  maximum amount o f  area a t  any g iven 
l o c a t i o n ,  which fo rces  the  manufacturers t o  d i v i d e  t h e  e x i t  area i n t o  
d i f f e r e n t  l o c a t i o n s  i n  the  bus. (Thus, t h e  p r o v i s i o n s  f o r  nonschool buses i n  
FMVSS 217, t o  some degree, govern t h e  number and l o c a t i o n s  o f  emergency 
e x i t s  throughout t h e  bus. NHTSA o f f i c i a l s  have been unable t o  e x p l a i n  t o  the  
Sa fe ty  Board the  reasons f o r  t h e  d i f f e r e n c e s  i n  the  standards f o r  school 
buses and nonschool buses. 

C u r r e n t l y ,  t h e  p r o v i s i o n s  f o r  school buses i n  FMVSS 217 do n o t  address 
t h e  anthropometr ic popu la t i on  o f  bus occupants o r  t h e  passenger sea t ing  
capac i t y .  I n  most instances, t o  increase t h e  sea t ing  c a p a c i t y  i n  school 
buses, manufacturers e i t h e r  extend the  body l e n g t h  o r  reduce t h e  a i s l e  width.  

H i 9 h u a y A c c i d e n t  R e  P O  r t , - " 1  nt e r  s t a t e Bus - A U  t o m o b i  I e C o  l l i si o n ,  
I n t e r s t a t e  R o u t e  15, B a k e r ,  C e l i f o r n i a ,  M a r c h  7, 1968" ( u n n u m b e r e d ) ;  
" T r a c t o r  S e m i t r a l e r l S c h o o l b u s  C o l l i s i o n  a n d  O v e r t u r n ,  R u s t b u r g ,  V i r g i n i a ,  
M a r c h  8 ,  1977" ( N T S B . H A R . 7 8 - 0 1 ) ;  " C h a r t e r e d  I n t e r s t a t e  B u s  C r a s h  I n t e r s t a t e  
R o u t e  I.8OS, N e a r  B e a v e r  F a l l s ,  P e n n s y l v a n i a ,  D e c e m b e r  26 ,  1968" 
( u n n u m b e r e d ) ;  G r e y h o u n d  L i n e s  B u s  C o l l i s i o n  u i t h  C o n c r e t e  O v e r p a s s  S u p p o r t  
C o l u m n  on 1-880, S a n  J u a n  O v e r p a s s ,  S a c r a m e n t o ,  C a l i f o r n i a ,  N o v e m b e r  3, 1973" 
( N T S B . H A R  7 4 - 5 ) ;  W a s h i n g t o n ,  0 ° C .  J u n e  9 ,  1 9 7 5  ( N T S B - H A R - 7 4 - 5 1 .  
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Both p lans can adversely a f f e c t  a bus passenger’s a b i l i t y  t o  en ter  the  
a is leway and e x i t  t h e  bus. 

Current gu ide l i nes  es tab l i shed by t h e  Minimum Standards Conference 
s p e c i f y  t h a t  t h e  a i s l e  i n  school buses be a t  l e a s t  12 inches a t  the  f l o o r  and 
15 inches a t  the  top  o f  t h e  seatbacks. Th is  g u i d e l i n e  i s  app l i cab le  t o  a l l  
bus s izes .  Thus, a 24-  and a 90-passenger school bus can have the  same a i s l e  
w id th  and one emergency e x i t  i n  the  rear ,  and bo th  would be i n  f u l l  
compliance w i t h  t h e  guide1 ines and the  cu r ren t  egress requirements f o r  
FMVSS 217. 

I n te rv iews  w i t h  t h e  s u r v i v i n g  passengers d i d  n o t  i n d i c a t e  t h a t  t h e  
a is leway impeded t h e i r  egress. However, some passengers began c l imb ing  on 
t h e  seats  almost immediately t o  get  t o  t h e  r e a r  o f  t h e  bus, and when they 
reached t h e  emergency door, not  on l y  was t h e  a i s l e  f u l l ,  bu t  t h e  seats on 
e i t h e r  s i d e  o f  t h e  doorway were crowded w i t h  people t r y i n g  t o  ge t  out .  Seven 
t o  e i g h t  people crowded i n t o  the  doorway a t  one t ime.  Many passengers would 
make some progress toward the  e x i t  but  were then pushed down i n t o  a seat o r  
stepped on. The Safe ty  Board concludes t h a t  had t h e  a i s l e  been wider, more 
passengers cou ld  have stood i n  t h e  a i s l e  ( r a t h e r  than c l imb ing  on the  seats) 
and e x i t e d  t h e  bus more r a p i d l y .  The Board be l ieves  t h a t  t h e  a i s l e  w id th  o f  
buses should be commensurate w i t h  bus seat ing capac i ty  t o  accommodate the  
maximum number and s i z e  o f  passengers. Fur ther ,  proposed changes t o  
FMVSS 217 t o  address t h i s  i ssue should a lso  be incorpora ted  i n  t h e  e x i s t i n g  
p rov i s ions  f o r  nonschool buses. Thus, the  Safety  Board be l i eves  t h a t  t h e  
NHTSA should r e v i s e  FMVSS 217 t o  ensure t h a t  bus e x i t  requirements are based 
on bus capac i t y  and be no lower  than those f o r  nonschool buses. 

The f u e l  tank o f  t h e  acc ident  school bus complied w i t h  FMVSS 301, Fuel 
System I n t e g r i t y .  A t  t h e  t ime t h e  acc ident  school bus was purchased, Ford 
o f f e r e d  t h e  f u e l  tank guard as an opt ion,  and holes f o r  a f u e l  tank  guard had 
been d r i l l e d  i n  t h e  bus chassis.  However, t h e  Kentucky Department o f  
Educat ion d i d  no t  o rder  school buses w i t h  t h e  op t i ona l  f u e l  tank  guards. 

Due t o  t h e  complex crash k inemat ics i n  t h i s  acc ident ,  it i s  d i f f i c u l t  t o  
p r e d i c t  i f  and how the  r e s u l t s  o f  t h e  accident may have d i f f e r e d  i f  t h e  bus 
had been equipped w i t h  a f u e l  tank  guard. The guard may have w i ths tood the  
impact and prevented the  f u e l  tank  from being pushed rearward, o r  i t  may have 
pe rm i t ted  t h e  f u e l  tank  t o  be pushed rearward somewhat. It i s  u n l i k e l y  t h a t  
a tank  w i t h  a guard would have moved r e l a t i v e  t o  t h e  chass is  p r e c i s e l y  as d i d  
t h e  tank  (J l i thout  a guard) i n  t h i s  acc ident .  

A t ank  guard would have caused t h e  k inemat ics o f  t h e  tank  r e l a t i v e  t o  
t h e  chass is  t o  have d i f f e r e d  from t h i s  acc ident ;  t he re fo re ,  i t  i s  n o t  
poss ib le  t o  s ta te ,  conc lus i ve l y ,  where t h e  tank  would have been s t ruck .  The 
Safety Board’s examinat ion o f  a poststandard bus equipped w i t h  a f u e l  tank  
guard revea led  t h a t  a Ford f u e l  tank  guard would have covered t h e  area 
punctured on t h e  acc ident  f u e l  tanks. Por t ions  o f  t h e  dented and scraped 
areas o f  t h e  acc ident  f u e l  tank,  however, would not  have been covered by a 
Ford fue l  t ank  guard. Al though f u e l  tank  guards are n o t  designed t o  p r o t e c t  
fue l  tanks f rom punctures, had t h e  tank  been equipped w i t h  a guard and i n  the  
u n l i k e l y  case t h e  f u e l  tank  had been s t ruck  i n  t h e  same l o c a t i o n  as i n  t h i s  
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acc iden t ,  i t  i s  poss ib l e  t h a t  a guard could have prevented puncture of t h e  
fue l  tank .  I t  i s  a l s o  poss ib l e  t h a t  the tank  may have been struck w i t h  
s u f f i c i e n t  energy t h a t  a guard could n o t  have prevented the puncture.  

In a s l i g h t l y  d i f f e ren t ,  acc iden t ,  an ob jec t  could puncture a fue l  tank  
equipped with a Ford fue l  t a n k  guard in  an unprotected l o c a t i o n .  However, 
because a fue l  t a n k  guard may cover as  much as h a l f  of the f r o n t ,  r e a r ,  and 
s i d e s  of a fue l  tank  and i s  made of heavy gauge s t e e l ,  the fue l  t a n k  guard 
provides p ro tec t ion  not  afforded t o  t a n k s  without the guards.  Ce r t a in ly ,  
fue l  t a n k  guards  o f f e r  g r e a t e r  p ro tec t ion  aga ins t  pene t r a t ion  (and s p i l l a g e )  
than fue l  tanks not equipped with guards (such as  was t h e  case i n  t h i s  
acc iden t ) .  

A l t h o u g h  the na t iona l  s t a t i s t i c s  suggest t h a t  t h e  incidence of f i r e  in  
school buses i s  r e l a t i v e l y  r a r e ,  t h e  Safety Board i s  concerned t h a t  t h e  f i r e s  
could spread t o  t h e  occupant spaces of school buses and cause i n j u r i e s  and 
dea ths .  The Board i s  n o t  aware of any o the r  acc ident  in  w h i c h  f a t a l i t i e s  
r e s u l t e d  from a fue l  t a n k  rupture  on a school bus. However, based on t h e  
Board’s i nves t iga t ion  of 10 school bus and school van acc idents  t h a t  involved 
f i r e s  ( inc luding  t h e  most recent  school bus fue l - f ed  f i r e s  a t  Ca r ro l l t on ,  
Kentucky, and Kansas C i t y ,  Missour i ) ,  t h e r e  i s  a s i g n i f i c a n t  po ten t i a l  f o r  
f i r e  t o  spread i n s i d e  the passenger compartment. 

Current Federal fue l  system i n t e g r i t y  requirements provide adequate 
p ro tec t ion  f o r  l a r g e  school buses i n  most acc idents .  However, addi t iona l  
improvements t o  t h e  fuel system a re  needed t o  prevent f i r e s  in  severe 
acc idents  such as  those a t  Car ro l l ton  and Kansas. For severe  acc idents  i n  
which t h e  c rash  fo rces  a re  t r a n s f e r r e d  t o  t h e  c h a s s i s  s t r u c t u r a l  members, but 
damage t o  t h e  fue l  tank  and tank guard i s  minimal, improvements a re  needed t o  
prevent leakage of fue l  from separated fue l  l ines .  Possibly,  the use of 
f r a n g i b l e  shutoff  va lves  i n  c r i t i c a l  l oca t ions  could prevent  t h e  s p i l l a g e  of 
a l l  but a minor amount of fue l  i n  t h e  acc idents  i n  which t h e  fue l  l i n e s  have 
been separa ted  from the t a n k  or engine d u r i n g  c o l l i s i o n s .  

In severe  acc idents  in  which s u f f i c i e n t  c rash  fo rces  a r e  absorbed by t h e  
fue l  tank  and t h e  t a n k  guard which breach t h e  tank ,  improvements a r e  needed 
t o  preclude o r  minimize t h e  amount of fue l  leakage and, i f  f i r e  e rup t s ,  t o  
delay i t s  spread i n t o  the passenger compartment. Research and t e s t i n g  i s  
needed t o  eva lua te  t h e  mer i t s  of r e loca t ing  t h e  fue l  t ank  poss ib ly  between 
the  frame r a i l s  o r  f u r t h e r  rearward of the  en t rance  door a rea ,  o r  of 
providing addi t iona l  s t r u c t u r e  o r  shields in  f r o n t  of t h e  e x i s t i n g  tank  t o  
bet ter  protect i t  from crash  fo rces  t h a t  occur in  severe  f rontal  c o l l i s i o n s ,  
and t o  d e f l e c t  heat buildup beneath t h e  tank i n  t h e  event of  a f i r e .  Because 
of  t h e  s i g n i f i c a n t  po ten t i a l  f o r  f i r e  i n  school buses, p a r t i c u l a r l y  in  severe 
f r o n t a l  crash s i t u a t i o n s ,  t h e  Safe ty  Board be l i eves  t h a t  National Highway 
T r a f f i c  Sa fe ty  Administration (NHTSA) needs t o  s t rengthen  FMVSS 301 t o  
provide addi t iona l  p ro tec t ion  from f i r e .  

Therefore ,  t h e  National Transportat ion Safe ty  Board recommends t h a t  t h e  
National Highway T r a f f i c  Safe ty  Administration: 
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Incorporate  i n  Federal Motor Vehicle Sa fe ty  Standard 302 
the recommendations of t h e  National I n s t i t u t e  of 
Standards and Technology concerning t h e  new mater ia l  
acceptance c r i t e r i a  t o  reduce t h e  r a t e  of f i r e  spread i n  
a l l  buses. (Class  11, Priority Action) (H-89-4) 

Revise Federal Motor Vehicle Safe ty  Standard 217 t o  
r equ i r e  t h a t  school bus egress  be based on veh ic l e  
occupant capac i ty  and be no lower than those  c u r r e n t l y  
requi red  for nonschool buses. (Class  11, P r i o r i t y  
Action) (H-89-5) 

Revise Federal Motor Vehicle Safe ty  Standard 301 t o  
provide addi t iona l  p ro tec t ion  f o r  school buses i n  severe 
crash  s i t u a t i o n s  based on an eva lua t ion  of  t h e  mer i t s  
of r e loca t ing  fuel tanks ,  providing addi t iona l  structure 
t o  p ro tec t  fue l  system components, and using f r a n g i b l e  
va lves  i n  c r i t i c a l  l o c a t i o n s .  (Class  11, P r i o r i t y  
Action) (H-89-6) 

Also, t h e  Sa fe ty  Board issued Safe ty  Recommendations H-89-1 t o  t h e  50 
S t a t e s  and t h e  D i s t r i c t  o f  Columbia; H-89-2 t o  t h e  49 S t a t e s ,  except 
Kentucky, and t h e  D i s t r i c t  of Columbia; H-89-3 t o  var ious  church a s soc ia t ions  
and o t h e r  spec ia l  a c t i v i t y  groups; H-89-7 t o  t h e  Federal Highway 
Adminis t ra t ion ;  and H-89-8 through -14 t o  the S t a t e  of Kentucky. 

KOLSTAD, Acting Chairman, and BURNETT, LAUBER,  N A L L ,  and DICKINSON, 
Members, concurred in  these recommendations. 

James L .  Kolstad 
Acting Chairman 


