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About 3 a.m. Pacific standard time on February 13, 1991, a tractor- 
semitrailer (cargo tank) overturned as the vehicle was traveling on a main 
urban roadway in Carmichael, California.' At the time of the accident, the 
cargo tank contained about 8,800 gallons of automotive gasoline that was 
being transported by intrastate delivery to a service station. Gasoline from 
the cargo tank spilled into a nearby drainage ditch and entered the 
underground drainage system. Gasoline vapors ignited from an undetermined 
ignition source, and the fire flashed back and engulfed the overturned cargo 
tank. In addition to the total loss of the tank truck, its cargo, and two 
parked cars, four homes and their contents were destroyed or heavi1,y damaged 
by fire, and the residents from a 2-mile-square area were evacuated. Total 
property damage and cleanup costs were estimated at nearly $1 million. There 
were three minor injuries. 

Based on its investigation of the accident, the Safety Board concluded 
that the gasoline was released through an opening in the manhole cover for 
the front compartment of the cargo tank, most likely after a liquid-level 
sensor was dislodged b,y a dynamic surge of the gasoline cargo. Further, the 
failure of the sensor to remain secured contributed to the severity o f  the 
accident. 

At the time o f  the accident, the vehicle was involved with the 
intrastate transportation of a hazardous material within the State o f  
Gal ifornia. State regulations governing the transportation of hazardous 
materials are found in Title 13, California Code of Regulations (CCR), 
Article 3. Section 1160.2(a) of Article 3 incorporates by reference portions 
of the U.S. Department of Transportation's (DOT) Hazardous Materials 
Regulations "to the extent specified." This section further stipulates that 
unless otherwise specified, all references to Title 49 CFR in Article 3 are 
those DOT regulations that were in effect on October 1, 1988. 

T h e  a c c i d e n t  r e p o r t  c o n t a i n s  m o r e  d e t a i l e d  i n f o r m a t i o n :  " O v e r t u r n  o f  
a T r a c t o r - S e m i t r a i l e r  ( C a r g o  T a n k )  w i t h  t h e  R e l e a s e  o f  A u t o m o t i v e  G a s o l i n e  
a n d  F i r e ,  C a r m i c h a e l ,  C a l i f o r n i a ,  F e b r u a r y  13, 1991," H a z a r d o u s  M a t e r i a l s  
A c c i d e n t  R e p o r t  N T S B / H Z M - 9 1 / 0 1 .  
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The cargo tank  i nvo l ved  i n  the  acc ident  was a DOT s p e c i f i c a t i o n  MC 306. 
Under t h e  DOT'S Hazardous M a t e r i a l s  Regulat ions t h a t  were i n  e f f e c t  on 
October 1, 1988, MC 306 cargo tanks were au thor ized  conta iners  f o r  t h e  
highway t r a n s p o r t a t i o n  o f  automotive gaso l ine .  General des ign and 
c o n s t r u c t i o n  standards f o r  MC 306 cargo tanks were prov ided i n  49 CFR 
Par t  178. Sec t ion  178.341-3 requ i red  t h e  manhole and f i l l - o p e n i n g  covers f o r  
each compartment o f  a cargo tank  t o  be designed and cons t ruc ted  t o  w i ths tand 
i n t e r n a l  f l u i d  pressures o f  9 p s i g  w i thou t  permanent deformat ion.  As p a r t  
o f  i t s  i n v e s t i g a t i o n  o f  t he  Carmichael acc ident ,  t h e  Safe ty  Board c a l c u l a t e d  
t h e  dynamic fo rce2 on t h e  forward manhole compartment o f  t h e  cargo tank. The 
dynamic f o r c e  was ca l cu la ted  t o  be between 20 and 50 ps ia ,  which g r e a t l y  
exceeds t h e  s t a t i c  des ign pressure o f  9 p s i g  s p e c i f i e d  i n  t h e  Federal 
r e g u l a t i o n s  i n  e f f e c t  on October 1, 1988, and al lowed by C a l i f o r n i a  S ta te  
r e g u l a t i o n s .  

I n  June 1989, t h e  Research and Special  Programs Admin i s t ra t i on  (RSPA) 
amended t h e  r e g u l a t i o n s  p e r t a i n i n g  t o  the  design, manufacture, opera t ion ,  and 
maintenance o f  a l l  DOT s p e c i f i c a t i o n  highway cargo tanks.3 RSPA noted i n  t h e  
preamble pub l ished w i t h  the  f i n a l  r u l e s  t h a t  t he  amendments fundamenta l ly  
changed t h e  des ign and c o n s t r u c t i o n  f o r  new b u l k  l i q u i d  cargo tanks.  Bu lk  
l i q u i d  cargo tanks cons t ruc ted  under t h e  new r u l e s  w i l l  be designated as 
s p e c i f i c a t i o n  DOT 406, DOT 407, and DOT 412 and w i l l  rep lace  t h e  e x i s t i n g  
MC 306, MC 307, and MC 312 cargo tank  s p e c i f i c a t i o n s .  Consequently, t h e  
des ign and c o n s t r u c t i o n  standards f o r  t he  MC 306, 307 and 312 cargo tanks 
were superseded by t h e  1989 amendments. I n  response t o  p e t i t i o n s  f o r  
recons ide ra t i on  f i l e d  as a r e s u l t  o f  t h e  June 1989 amendments, RSPA pub l ished 
a subsequent f i n a l  r u l e  i n  September 19904 t o  address these p e t i t i o n s  f o r  
recons ide ra t i on .  The 1990 amendments delayed t h e  e f f e c t i v e  da te  o f  t h e  1989 
amendments, which e s t a b l i s h  standards f o r  t h e  new DOT 400 se r ies  cargo tanks, 
and a l l  subsequent amendments u n t i l  December 31, 1990. Fur ther ,  t h e  1990 
amendments, under Sec t ion  49 CFR 180.405, p rov ide  a t r a n s i t i o n  p e r i o d  d u r i n g  
which t h e  cont inued c o n s t r u c t i o n  o f  new MC 306, 307, and 312 cargo tanks is 
author ized  between December 31, 1990, and August 31, 1993; these newly 
cons t ruc ted  tanks must meet the  s p e c i f i c a t i o n s  f o r  t he  MC 306, 307, and 312 
cargo tanks t h a t  were i n  e f f e c t  j u s t  p r i o r  t o  the  e f f e c t i v e  da te  o f  t h e  1989 
amendments . 

The 1989 amendments inc luded des ign standards f o r  manhole covers f o r  
DOT 406, 407, and 412 cargo tanks.  Under 49 CFR 178.345-5, each manhole 
cover  must be: (1) capable of w i ths tand ing ,  w i thou t  leakage o r  permanent 
de format ion  t h a t  would af fect  i t s  s t r u c t u r a l  i n t e g r i t y ,  a s t a t i c  i n t e r n a l  

' 

C a l c u l a t i o n s  o f  t h e  d y n a m i c  f o r c e s  p r o v i d e  a r e a s o n a b l e  e s t i m a t e  o f  
t h e  f o r c e s  t h a t  c a n  b e  g e n e r a t e d  o n  t h e  m a n h o l e  c o v e r 5 "  M o r e  d e t a i l e d  
e x p l a n a t i o n  o f  t h e  c a l c u l a t i o n s  i s  p r o v i d e d  i n  t h e  a c c i d e n t  r e p o r t  ( N T S B / H Z H -  
9 1 / 0 1 ) .  

F e d e r a l  R e g i s t e r ,  V a l .  5 4 ,  N O .  1 1 1 ,  d a t e d  J u n e  1 2 ,  1 9 8 9 ,  p a g e  2 4 9 8 2 .  

F e d e r a l  R e g i s t e r ,  V o l .  5 5 ,  N o .  1 7 4 ,  d a t e d  D e c e m b e r  7 .  1 9 9 0 ,  p a g e  
3 7 0 2 8 .  
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fluid pressure of at least 36 psig, or cargo tank pressure, whichever is 
greater; (2)  fitted with a safety device that prevents the cover from opening 
fully when internal pressure is present; and (3) secured with fastenings that 
will prevent opening of the covers as a result of vibration under normal 
transportation or shock impact during a rollover accident on the roadway when 
the fill cover is not. struck by a substantial obstacle. 

Under these new regulations, manhole covers on all MC 306, 307, 312, and 
older ML series bulk liquid cargo tanks5 must be upgraded to meet the 36 psig 
standard by August 31, 1995. Under 49 CFR 180.405(g) ,  owners of any MC 
series bulk liquid cargo tank must equip their cargo tanks with manhole 
covers that conform with 49 CFR 178.345-5. 

The recent revisions of the cargo tank design standards in 49 CFR are a 
major improvement in the standards. Because the State of California has not 
adopted Federal regulations beyond those in effect as of October 1 ,  1988, 
intrastate shipments of all hazardous materials can be made indefinitely in 
liquid bulk tank trucks that do not meet the improved Federal standards. 
Consequently, potential improvements in public safety within California will 
be precluded so long as cargo tanks that fail to meet improved standards 
remain in intrastate service. There is also an increased likelihood that 
cargo tanks that fail to meet Federal standards will be removed from 
interstate service and placed in intrastate service within California. 
Therefore, the Safety Board believes that the State of California should 
adopt design standards for bulk liquid cargo tanks that are equivalent to the 
current standards in 49 CFR Parts 171 through 180. 

Therefore, as a result of its investigation, the National 
Transportation Safety Board recommends that the State of California: 

Adopt design standards for highway bulk liquid cargo tanks that are 
at least equivalent to current Federal standards in 49 CFR Part 171 
through 180. (Class 11, Priority Action) (H-91-36) 

Also as a result of its investigation, the Safety Board issued 
recommendations to the Federal Highway Administration, the Research and 
Special Programs Administration, and the National Highway Traffic Safety 
Administration of the U.S. Department of Transportation; other States and 
U.S. Territories; and to Calzona Tankways, Inc. 

The National Transportation Safety Board is an independent Federal 
agency with the statutory responsibility ’I.. .to promote transportation safet,y 
by conducting independent accident investigations and by formulating safety 
improvement recommendations” (Public Law 93-633). The Safety Board is 
vitally interested in any actions taken as a result of its safety 

M C  300, 102, 302, 303, a n d  305 c a r g o  t a n k s  u e r e  t h e  p r e c u r s o r s  o f  t h e  
H C  306 t a n k s .  H C  310 a n d  311 c a r g o  t a n k s  w e r e  t h e  p r e c u r s o r s  o f  t h e  M C  312. 
A l t h o u g h  t a n k s  o f  t h e s e  s p e c i f i c a t i o n s  a r e  no l o n g e r  p r o d u c e d ,  many may s t i l l  
b e  i n  h a z a r d o u s  m a t e r i a L s  s e r v i c e .  



4 
I recommendations and would appreciate a response from you regarding action 

taken or contemplated with respect to the recommendation in this letter. 
Please refer to Safety Recommendation H-91-36 in your reply. 

Chairman KOLSTAD, Vice Chairman COUGHLIN, and Members LAUBER, HART, and 
HAMMERSCHMIDT concurred in this recommendation. 

: James L. Kolstad 
Chairman 


